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PREFACE 


The history of this Work may be told briefly. 

The Dictionary of the Deonomic Products of India, 
written by me and published 1885-94, having been out of 
print for some time, it was resolved by the G-overnment 
of India that a corrected and abridged edition should 
be brought out. The instructions provided that the 
work should b’e limited to a single volume, the arrange- 
ment of which should follow that of the Dictionary ; 
that it should be conflned to products wMch are of 
present or prospective industrial or commercial impor- 
tance ; and that Sir W. T. Thiselton-Dyer, Director 
of the Royal Botanic Gardens, Kew, be requested to 
exercise supervision over the compilation of the work. 
In acceding to this request. Sir William recommended 
that a deflnite plan for the work should be settled 
before commencement by a small committee in com- 
munication with the author. This recommendation was 
adopted by the Right Hon. the Secretary of State for 
India, the committee appointed being empowered to 
make recommendations on any other points of detail 
h.ot suflSlciently provided for in the instructions issued 
by the Government of India. The Committee were s 
follows Sir W. T. Thiselton-Dyer, K.C.M.G-., G.I.E., 
D.R.S., Director of the Royal Botanic Hardens, Kew, 
Chairman ; Mr. J. S. Gamble. C.I.E., R.R.S. ; Professor 
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Wyndham R. Dunstan, E.R.S., LL.E., Director of the 
Imperial Institute; and Sir Thomas Holderness, K.G.S.I. 
Lieut. -Colonel D. Prain, C.I.E., E.R.S., was subsequently 
appointed a member of the Committee. The writing of 
the work was commenced in 1904 and completed in 190*7. 
During its progress the manuscript of many articles was 
submitted to scientific experts who were good enough 
to allow me to consult them. Among these I may 
mention the generous help received from the members 
of the advisory committee, more especially Sir William 
Thiselton-Dyer, who, during his long and honourable 
connection with Kew, had gained a unique knowledge 
of the products of India, and was ever ready and 
willing to assist in forwarding the best interests of the 
work. Sir Thomas Holland, E.C.I.E., E.R.S., Director 
of the Geological Survey of India, kindly perused all 
the articles on “Metals and Minerals,” and made 
numerous valuable suggestions. Mr. T. H. Middleton, 
M.A., Assistant Secretary, Board of Agriculture, per- 
mitted me to consult him regarding “ Live Stock.” 
Dr. Harold H. Mann contributed towards the article on 
“Tea”; Mr. H. M. Leake, M.A., on “Indigo”; Mr. 
C. A. Barber, M.A., on “Pepper.” Mr. E. M. Holmes 
was good enough to read the pi’oofs of certain passages 
on drugs ; Professor A. H. Church, E.R.S., very readily 
responded to my inquiries, and Dr. J. A. Voelcker 
advised me on doubtful points in agricultural chemistry. 
Mr. E. W. Thomas, Librarian India OflS.ce, rendered 
invaluable service regarding the origins of Indian 
classical and vernacular names. Professor E. Rapson, of 
Cambridge, was similarly good enough to help me on 
several occasions with the Indian classic authors. Dr. 
G. A. Grierson, O.I.E., was most liberal in his responses, 
and Mr. W. Poster was ever ready to supply infor- 
mation regarding the Records of the India Ofl6.ce. 
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I may venture to explain that an effort has been 
made to render all trade statistics on the standards of 
English weights and measures, and while giving the 
rupee values to state now and again the equivalents in 
pounds sterling (Is. isd. to the rupee). Unfortunately, 
by the time the press order had to be given, ofl&cial 
returns later than 1905-6 were not as a rule available 
for all aspects of trade, so that while incidentally 
quoting such returns as were to hand of a later date, 
the main contentions of the Avork turn on the positions 
attained in 1906-6. 

I cannot close these explanatory remarks without 
stating that the bulk of the work has been written 
from the material sent to me from India by Mr. I. H. 

-Rurkill, M.A., Reporter on Economic Products, In 
connection with the preparation of the Dictionary there 
had been established in that oj0S.ce what have come to be 
oflScially known as the “Ledgers.” These consist of 
books of blank paper assorted Avithin boxes according 
to the names of the products of India. Into the books 
had. been pasted cuttings from numerous publications, 
ojBScial and otherwise, in sequence of date, passing on- 
ward to the Dictionary and subsequently to the present 
day. It thus became comparatively easy to ascertain all 
•hew particulars, and to verify the data and correct the 
mistakes of the older work. In a similar manner, 
though perhaps not on so elaborate a scale, cuttings 
had been preserved for many years past both in the 
Revenue and Statistical Department of the India Ofdce 
and in the Ofdce of the Director of Kew. In addition, 
therefore, to the material amassed in India, I had placed 
at my disposal the papers brought together in England 
in the manner indicated, and the work as issued may, 
I trust, be found a useful digest, within the previously 
assigned limits, of all available information. Lastly, I 
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must take the opportunity to acknowledge my great 
indebtedness to the Librarians of the India OflS.ce and of 
the Kew Herbarium for the limitless facilities afforded 
me in consulting the numerous works, not recorded in the 
oflScial ledgers, and for thus having greatly enhanced 
the value of the historic details. The primary objects 
kept in view have been to restrict observation to what 
concerns India, and to make the work of practical value 
to the Commerce and Industry of that country, 

GEOEGE WATT. 


JS^ew Gardens, July 1908, 
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A O A AUGU TA, Mnn. ; Roxb., Trans. Soo. Arts, 1804, 
xxii., 382 ; 1806, xxiv., 151 ; FI, Br, Ind., L, 375 ; Gamble, 
Man, Ind, Timhs,, 1902, 104; Stercxjltage^. Perennial Indian Hemp 
or Devil’s Cotton, ulatkambal^ humal, olaTc-tambo\ sanu-Jcapashi, etc. 
A large open bnsli, widely distributed tlirougbout tbe bot moist tracts 
of In^a and readily propagated by cuttings. 

The bark affords a strong white bast Fibre, first discovered by Koxburgh 
in 1801 (Substitutes for Hemp and Flax) : it is easily separated by retting in 
water or by decortication. It may be made to yield annually two or three 
crops of shoots, from 4 to 8 feet long, but according to Gamble requires rich 
land and plenty of moisture. The root-bark is held in high esteem by Native 
practitioners a Medicine for dysmenorrhoea. [ Gf , Cross, Chem. Exam, in Imp. 
Inst. Tech. Bepts,, 68 ; Pharmacog, Ind., i., 233 ; Kanny Lall Dey, Indig. Drugs 
Ind., 1896, 2 ; Agri. Ledg., 1896, 6 ; etc., etc.] 

A U P CAT lU , Linn. ; FI Br. Ind. .il, 175 ; Gamble, 
Man. Ind. Timbs., 1902, 240 ; Leguminos^. Crab’s-eye, Jequirity, 
the so-called Indian Liquorice ; a plant more or less sacred, and 
known by the following names — rati, gaungchi, gunjhd, gurz-ginjd, 
etc., mostly traceable to gunjJid in the Sanskrit. A beautiful climbing 
shrub found throughout the plains of India and Burma, and on the Hima- 
laya and other hills up to altitudes of 3,000 feet—cosmopolitan in the 
tropics. I 

The smaJl shining red seeds are almost universally used by Indian gold- 
smiths as weights: they average 1*75 grains. The Koh-i-nur diamond was 
weighed with rat^> seeds. The chief interest turns, however, on the criminal 
use to which they are put. Ground down to a paste with a little cold water, 
they are made up into small pointed cylinders (sms or sutaris), which if inserted 
below the skin of a bullock, or even of a human being, cause death in a few hours. 
There were, for example, 20 cases of abrus-poisoning in animals reported from 
the N.-W. d C. Provinces in 1897-9 ; from the Panjab (1897-1903) 16 cases 
of animal and one of human poisoning ; and from Bengal, 6 animal and 3 human 
c . The lethal dose (according to Kobert) is only O-QOOOl grm. per kilo of 
the a 'mal’s weight. The toxic property is due to two proteids — a globulin 
and an albumose— and is thus closely analogous to the venom of snakes. When 
boiled, the seeds may be eaten, since their poisonous property is then destroyed. 
The roots are sold as an indifferent substitute for Hquorice. [The names of a 
few only of the more important writers need be quoted:* — Warden, Waddell, 
Sidney Martin, Weir- Mitchell, Beichert, Klein, etc.; also Fhar cog. Ind., m. 
(app.), 161-2; Thevenot, Travels in Levant, Indosian, etc., 1687, pt. iil, 98.] 
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aENEKlO PROPERTIES OE ACACIA 

A UTILON AVIC Gcertn. ; FI Br, Ind., i., 326-7 ; 

MALYACEiE. The Indian Mallow or American Jute. A small bush met 
with in North-West India, Sind, Kashmir, etc. 

The bark yields a Fibue, spoken of as superior to Jute (Dodge, Useful Fibre 
Plants of the World, 35). According to Duthie, the fibre is much valued in Kash- 
mir. A, infticiim, Sweet, and A, asiatieum, G. Don — two species that from 
the industrial standpoint cannot be separated from each other. The former 
is distributed throughout India, in fact the tropics, and the latter is met with 
chiefiy in Western India. They are often spoken of as Country Mallow, IcangM, 
jham'pi, 'potari, etc., the seeds being halbij. They yield beautiful white bast 
fibres, and the leaves, roots and seeds are rich in mucilage, hence used as 
demulcents, emolhents, and diuretics, and prescribed in fevers as cpoling 
Medicines. 

ACACIA, JVilld , ; FI. Br. Ind., ii., 292-8 ; Agri. Ledg., 1902, 
No. 2 ; Leguminos^. A genus of spinose or prickly climbing shrubs 
or trees, which constitutes the most characteristic group of plants in 
the Sub- order Mimose^. There are in all 430 species, of which two- 
thirds are peculiar to Australia. India possesses only some 22, and 
these are distributed throughout the plains, two ascending to altitudes 
of nearly 5,000 feet. [Cf. Prain, So^ne Additional Leguminosce, Journ. 
As. Soc., Beng., 1897, Ixvi., 506-11 ; Gamble, Man. Ind. Tinibs., 
291-302 ; Brandis, Trees, 263-9 ,* Duthie, Z’Z. Upp. Gang. Plain, 

i., 312-9 ; Cooke, FI. Pres. Bomb., i., 443-51.] 

It might almost be said that every Indian species is of some economic value. 
Three are of commercial importance, viz. Acacia arabica, A. CatecUu, and 
A. Senegal, while the remainder are mainly of local interest. The bushy 
and arborescent forms, as a rule, afford astringent barks, leaves, or pods, and 
are appreciated as Medicines, as Tans or as Dye Aijxiliaeies. Many of them , 
afford useful Gxtms that are more or less soluble and edible. Interesting par- 
ticulars regarding the fungi that appear to be instrumental in the formation 
of these gums will be found in a paper written by Mr. J. B. Prebble, and 
published in the Pharmacographia Indica (i., 644-55). The barks of some 
species yield coarse cordage Fibres. The majority of the trees are of the greatest 
value to the inhabitants of the tracts where they are at all prevalent, both as 
sources of Timber and Fuel. With regard to the timber, Mr. Gamble observes 
that the Indian species have sharp prominent medullary rays, which are short 
in A. Catechu, fei'ruginea, and modesta, but long in the others. As a rule 
they are not well marked in a radial section, but a. leucophicaa and avabica are 
exceptional in this respect, the former being beautifully marked. AU the species 
of Acacia are recognised as of the utmost importance in Agriculture, as for ■ 
example in the reclamation of waste lands. Indeed, in certain arid regions, they 
are the chief trees and shrubs met with. And lastly, either as living hedges or as 
dead thorny fences their spinose property is much appreciated for the protection 
of cultivated lands, and the leaves beaten from the twigs afford a much- valued 
Fodder to the cattle of the regions in which they are plentiful. 

A few foreign species have become completely acclimatised in India, such 
as A. (aeaibata — -the Australian White or Silver Wattle; A. meiancoogiom — the 
Australian Black Wattle; a. aeeurrens — the Common Wattle. These are fairly 
genera] in the warin temperate tracts of India, more especially in the Kilgiri 
hills, where they were introduced in 1840. [Of. Maiden, Gums and Resins of 
Australia, 172; Hooker, Agri. Ledg., 1902, No. 1; Imp. Inst. Tech. Repts., 
1903, 314-5.] 

It may perhaps suffice , to deal very briefly with the so-called unimportant 
species and to touch mainly on their special features of interest, leaving the 
above general observations as more or le^fes applicable to them all. 

A, ribie , Willd.; FI. Br. Ind., ii., 293. This is tke Indian 
Gnm Arabic Tree, the babM or Tcihar, babola, gabur, baJear, etc. 
Dutt {Mat. Med. Hind., 160) gives it the Sanskrit iDame oimvvula,while 
habula is a word which according to Rice is only Sanskritised, and 
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Sir Walter Elliot {FI. says it is the Barhuramu of Sanskrit. BabUKikar. 

In South India it is known as Jcaru (or haruvelam), gohli, jdli, tdma, etc. 

Habitat. — This is on© of the most widely distributed and prevalent of small 
trees in India, but chiefly on village sites, borders of fields or waste lands, where 
it is usually seen to be gregarious. It prefers a dry to a moist climate and ac- 
cordingly is, as a rule, absent from the coast tracts ; it disappears gradually 
from Bengal, Behar and Oudh, on the Terai of these provinces being approached ; 
is absent from the warm moist tracts of Assam, Manipur and Burma ; is most 
prevalent from the North- West Provinces, through the Central Provinces , to Indigenous. 
Berar, Central India, Bombay and Sind ; and might be said to attain its 
greatest development in lower and middle Sind, where it is probably truly 
indigenous. It does not appear to be a native of many parts of India, where 
it is nevertheless common, e.g. the Panj^b, Oudh, Bengal and Madras. In 
the Panjab it is mainly grown on canal embankments, and in the United 
Provinces by roadsides and on islands in the Ganges. [Cf. Rept. Arhoricult in 
P6., 1890-3, 6.] 

Varieties. — Some short time ago Sir Dietrich Brandis {Ind. For., Sept. 

1897, 23, 359) raised the question of the varieties of this species. He Three Forms, 
referred to the haulia hdbul of Berar (the howri, haoria, and vedi — mad — of the 
Deccan) as a small tree with deeply cracked and exfoliated bark, broad marginate 
pods, and stouter spines than the ordinary form which in Akola is distinguished 
oa telia babul (the godi (sweet) babul, according to Pagan, Shuttleworth, etc.). 

Another variety is the cylindrical babul known as ram-hanta (possibly the Kabul 
or cypress babul of certain writers. \Gf. Panjab Gaz. (Sialkot), 1894, 11 ; 

Gamble, Man. Ind. Timbs., 292; Cooke, FI. Pres. Bomb., i., 444.] Thekaulia 
or kauria is a smaller tree, grows on poorer soil, and affords a much less valued Oonclusioa 
timber than the ordinary or telia babul (Brandis, Ind. Trees, 264). It would yfrietiSf 
seem that the well-known variability of Jicada ut'abiea in merit of gum tan 
and timber afforded, may to a large extent be dependent on this question of. 
the varieties or [climatic conditions of the species, hence the subject is well 
worthy of careful consideration. 

Cultivation. — The babul is raised from seed, bears transplanting indifferently. Cultivate 
and according to some writers may be propagated by cuttings. It can be sown by Methods of 
drill or by being broadcasted, and in either case just before the rains or, say, in Sowing. 

June and July. The seeds germinate slowly, for they are exceedingly hard, audit 
is customary to soften them by steeping for a day or so in water or in liquid cow- 
manure. The seed is generally^ gathered in April, and by the Native cultivator 
is often coated with cow-dung* and kept in that condition till J uly, then sown 
on the spot where intended to be grown. Most writers affirm that germination 
is best eflected by making goats or sheep first eat the seeds. This, however, 
would seem to be a mistake, for these animals will not eat shelled seeds and 
do not care much for ripe pods ; they prefer green pods with immature seeds. 

When mature the animals eject them from the mouth during rumination, 
and the seeds thus never actually pass through the alimentary system. If, 
however, they chance to be retained for some hours in the fixst stomach of a 
ruminant the seeds would no doubt be found to germinate freely. 

The plants have to be thinned out about the third year imtil the healthiest Weeded out. 
occupy distances of from 10 to 20 feet apart. In the third year they will flower 
and bear fruit ; and according to the experts of the tanning industry in Cawnporo, ^ 

the bark is in its most perfect condition when the trees are from 4 to 6 years 
old. Curiously enough, however, many Natives affirm that the older the trees 
are the stronger the tanning property. This does not appear to be the case, for 
according to European tanners the colouring principle develops but the tarming 
value decreases with age. If, therefore, babul plantations be raised with a view 
to returns from tanning-bark and fuel, the trees should be uprooted after from 
6 to 10 years, in order to secure the best financial resiilts. At one time it was pollarding 
supposed that a system of pollarding plantations might be the most remunerative. Plantations, 
but plants so treated have been observed to grow so very slowly afterwards 
that it has proved preferable to uproot and repl t. The bark is sometimes stripping Baj 
stripped off the living plants, but the wounds heal so very badly that this is by 
no me s an approved method of procedure. [Of. Fagan, Ind. For., x., 393, 441 ; 

Lushington, For., xxi., 262,] 

Cost at Production and Profit . — Mr. Ozanne (Letter No. 607, dated July 1884, Coats, 
para. 16) furnishes returns given by a Farsi gentleman of Gujarat. Briefly 
these may be said to give the cost of cultivation and rent of land for 10 years 
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THE INDIAN GUM ARABIC TREE 

as Rs. 24, d the gross proceeds for grazing and fuel as Rs. 251, thus leaving 
a net profit of Rs. 227. Br. Leather {Agri. Ledg., 1896, No. 18, 158) shows the 
working expenses for acre of land in Agra under hahul as Rs. 146 and the 
gross receipts Rs. 440, so that the net profit in 10 years came to Rs. 294. But 
in neither of these cases does allowance appear to have been made for the sale of 
bark, the plantations having been imdertaken simply for fuel purposes. ^ In. 
conclusion it may be observed that on good soil the tree is much less greg ious, 
is allowed to grow to a fairly large size, and is accordingly valued more as a 
timber tree than a source of fuel. A treo is considered full-grown in from 
20 to 40 years, and may then fetch from Rs. 40 to Rs. 100 according to the size of 
the timber afforded. 

The variety (mentioned above) as haulia or vedi is that usually grown in 
Berar d Western India, when fuel only is desired. The telia or godiis ordinarily 
allowed to run to timber. Success in cultivation would seem to depend upon 
several circumstances, such as the scarcity and consequent high price of fuel, 
a good market for the bark, the existence of suitable land at low rents, etc., etc. 
But it must never be forgotten that, to be successful, production of hahul fuel 
and hahul bark must be in close proximity to the markets, since neither product 
could bear heavy railway freights. 

Soil. — According to most observers the hahul prefers a sandy light loam or 
black cotton soil to heavy clay, but appears to be somewhat indifferent to the 
presence of a fairly large percentage of reh or shor (efflorescent salts — see 
Alkalis, pp. 51-6). But it does not succeed either on rooky and liilly ground or on 
low-lying d submerged tracts, hence plantations to be made profitable must be on 
fairly good soils. The yield and quality of the gum, of the tanning bark and of 
the timber — ^its three chief products — ^greatly depend on the condition of the plant. 

Enemies. — The life of the tree is generally said to be about 20 to 30 years ; 
at aU events after that age it seems to become a ready victim to the ravages of 
various pests, among which the grubs of one or two longicom beetles may be 
specially mentioned. Mr. Stebbing (Injurious Insects of Forest Trees , 67, 60) 
describes these as Cc&loatema spinator and lEaeKydissus Holosericeiift. Its 
^eatest enemy, however (especially during the first 3 or 5 years of its existence), 
is probably the goat. 

The commercial products and utilisations of hahul may be dealt with xmder 
the following headings : — 

1. The Qu . — This exudes in Marcli, April and May, according to 
tke 'vast majority of reports, but in connection with Amritsar it is said 
to ooze from the trees in the months of October, November and December. 
A tree yields a maximum of about 2 lb. a year, but the average might be 
more safely put at a few ounces. In certain localities little or no gum 
is given by the trees, and seasonal variations in yield are also well known 
and are said to be dependent on abnormal climatic conditions. Tapping 
the trees is generally believed to accelerate the flow, but this is not often 
practised, and may be detected by the presence of long stalactiform masses. 

The gum occurs in the form of irregular and broken tears agglutinated, 
each tear being half an inch in size and of a pale straw-coloiir to red, 
brown or almost black, according to the age of the tree. The quantity 
3 uelded varies directly, but the lightness of colour and quality, inversely 
to the age of the tree. Such, at least, is the general opinion, although 
the Amritsar report states that old trees do not 3 deld any gum at 
all. Long exposure to atmospheric influences, more especially to damp 
and rain, darkens the colour and lowers the value of the gum, 
besides aking it astringent owing to the quantity of tannin (from the 
bark, doubtless) with which it becomes charged. [0/. Vilbouchevitch, 
Journ. d' Agri. Trap., 1901, i., 49.] Observers have also noted 
that gum exuding from gnarled stems or diseased portions is dark; 
moreover, that it varies in colour and becomes brittle by exposure 
to the sun or artificial heat. [Cf. Goetze in Pharm. Zeit., 18, 119 ; Journ. 
Chem. Indust., 1903, xxii., 429.] The purer and paler- coloured gums 
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reduce FeHing’s solution only slightly, are darkened in colour by ferric 
chloride and gelatinised by borax. The darker samples (highly charged 
with tannin) are precipitated by basic acetate of lead, form inky colorations 
with ferric chloride, deep brown with bichromate of potash and red with 
molybdate of ammonia. They freely reduce Fehling’s solution. Moreover, 
the darker portions are much less soluble in water and leave a gelatinous 
portion undissolved. [Of. Pharmacog. Ind,, i., 551.] 

£/ses.— Indian gum arabic is used in Calico-printing and in all other 
industries where a mucilage is necessary and in which the peculiar pro- 
perties of this particular gum are recognised as specially suitable. Amongst 
other minor purposes it is, for example, employed as an ingredient in 
whitewash and in paints used for wall-distempering. It is added to 
certain Mortars and to paints that are used for clay toys. As a Medicine 
it is an indiSerent substitute for the true gum arabic of European phar- 
macy. It is often used as a vehicle for castor oil, and has the merit of 
absorbing the ofiensive smell. One drachm of gum dissolved in J oz. of 
water will carry 1 oz. of castor oil. Its use in lozenge-form is diminished 
by the fact that it is less soluble than the true Gum Arabic. [G/. laleef 
(Playfair, transL), 1833, 142-3,] 

At one time the gum was said to form an important item of human 
Food in times of scarcity, but recent inquiry has brought out a flat 
contradiction of that statement from almost every district in India. The 
gum at all seasons is several times as expensive as the grains eaten by the 
poor ; preferably, therefore, they would purchase grain with it. It is 
nowhere so abundant as to become a famine food. It is, however, un- 
questionably edible, and fried with g%i, sugar and spices, is employed in 
the preparation of certain Native sweetmeats which are very generally 
eaten after child-birth. 

So far as they have proceeded, the investigations into the Indian 
gums suitable for the European confectionery trade have revealed several 
very surprising circumstances connected with this gum. There are, for 
example, great variations in quality, which are not alone to be explained 
by adulteration with inferior gums. Not only does the quality depend 
largely on the age and variety of tree, but on the locality of production. 
Thus two samples, one said to have been the best quality from Nagpur, 
the other from Cawnpore (both believed to have been authentic samples 
of Acacia arahica gum), were forwarded to Messrs. Eowntree h Co. 
for examination and report. The reply which came in due course was — 
“ They gave exceedingly dark solutions of medium strength, but both are 
quite useless to us on account of the colour.” A third consignment 
procured from the Panj^b was said to give “ a pale solution, very thin 
and probably of little value for any purpose.” The best Indian edible 
gum,, from Messrs. Eowntree & Co.’s standpoint, would appear to be 
that referred to under A» Jacqiiemontii* It would thus seem that, 
far from Acacia (irahica afiording the best edible gum arabic of India, 
it might almost be described as the least important of all the Indian 
edible gums. It seems, however, ""probable that hahul gum from Sind 
may be of a much superior quality to that from other parts of India. 
As met with in trade this gum comes mainly from the Central Provinces 
and Berar and is known in Bombay as Umrawatti and Amrad. But 
attention may here. be called to the circumstance often discussed {e,g. by 
Vilbouchevitch, Lc. 48), that all gum from the same species and even 

5 ; 


ACACI 

A A IC 
Cultivati* 

Oh *cal 
Reactions. 


Industrial Usi 


Mortar. 
Medicinal IJs( 


Eamine Rood. 


Sweetmeats. 


Variation 
in Quality. 


Beat Edible 
Gum. 


IT, awatti G 



THE INDIAN GUM AEABIC TREE 


CACIA 

A ICA 

muing Bark 

from the same tree is not of equal quality. The variation is doubtless 
due to bacillic action, and ants have been spoken of as facilitating the 
ingress and dispersion of the bacilli. 

Price. — The information available regarding the price at which the 
gum can be procured is so conflicting as to render the returns practic?illy 
worthless. They range from Es. 12 to Es. 50 per 100 lb. 
abul- 2. The Tanning and Dyeing Bark, — Ea5w/!-bark is perhaps one of 

irk Tan. most extensively used and most highly valued of the crude tanning 

materials of India. It is in fact, with many of the Native tanners, 
the chief Tannino Substance in practically all provinces except South 
India, where its place is to a large extent taken by the tanner’s Cassia 
{Cassia miriculata). It is also very extensively employed by the 
dyers because of the rich colours it afiords. In a work such as the present, 
space cannot be afiorded to deal with th^ methods of dyeing and 
tanning pursued, nor to furnish the formulse of the special preparations 
employed. The reader must consult the Dictionary and other such works 
for all details. 

urce of Bark. Source. — The introductory paragraphs of the present article have already 

set forth some' of the practical considerations regarding production of 'babul- 
bark. It is commonly obtained from trees felled for fuel, and the bark very 
often becomes the woodman’s wages. So again the observation has been made 
that the bark from old trees is not so valuable as that from trees 6 to 10 years 
of age. In order, however, to obtain perfectly trustworthy information on 
this point an extensive series of barks from a selected number of districts was 
procured from trees of various known ages and during certain fixed seasons of 
the year. [Cf. Agri. Ledg., 1896, No. 9, 42, 54-5.] Apparently no report 
has as yet been published of the results arrived at by the examination 
of the barks, thus specially brought together for that purpose. Hooper, 
however, affirms that “ the tanning content undoubtedly increases with the 
age of the tree ” {Agri. Ledg., 1902, No. 1, 23), and he cites a report of 
Mr. J*. Teil of date 1845 in support of that opinion which is exactly the opposite 
of the modern view held by the European tanners of India. Recent inquiry has, 
however, been prosecuted sufficiently far to reveal the circumstance that bdbul- 
bark is hardly likely to compete successfully with the tanning materials already 
procurable in Europe, and that very possibly it will never even pay to manu- 
facture for export a tanning extract from this bark or from the bark and pods 
combined. Much has been written on tliis theme, but it may be said that the 
chief claims of &a6wZ-bark turn on its cheapness and abundance. It is bulky 
and the percentage of tannin is small, hence it cannot be profitably carried for 
more than short distances. Accordingly the conclusion must be that 5a6wZ-bark 
is a tanning material of great local value, but one that stands a poor chance of 
ercentage of being exported to any appreciable extent. It contains 18*95 per cent, of catechol 
tannin, which takes a beautiful cream colour when precipitated with gelatin. 
Martin says that f Ib. of the bark suffices for each maund of hides. [Cf. 
Monographs, Tanning, and Working in Leather : — Walton, Z7. Proi?., 23 ; Martin, 
Borrib., 7; Chatterton, Madras, 26; Rowland N. L. Chandra, PeTigaZ, 11-2 ; 
0. G. Chenevix Trench, O. Prov,, 7.] 

Price and Supply . — Very little of a definite nature can be publisbed 
on these subjects. It has been reported recently that the annual con- 
sumption in Cawnpore alone is over 200,000 maunds, valued at eight 
annas a maund. But Cawnpore is the great tanning centre of India, and, 
therefore, its transactions represent ^ very large shoe of the total traffic 
in the bark. Quotations have been obtained from Dumraon, Bandelkhand, 
the Central Provinces, Shahpura (in Eajputana), Delhi, Poona, etc., etc., 
w'hich show that the bark fetches from 8 annas to as much as Es. 2-4 
per 100 lb. These and such as these are the returns that have come to 
hand, and they afiord very little trustworthy information other than 
that the bark is a local product which in point of price is, like most 

6 



other 


BABUL PODS AS A TAN 


ACAC] 
A A I< 
Tanning aterii 


commodities, influenced very greatly by tlie laws of supply and 


demand. 

Bahul-\)2A is extensively employed in India as an astringent Medicine, Medicine, 
and the ashes as a dentifrice. 


3. Tanning Pod. — Koxburgh Boc. Arts, 1805, xxiii., 408-10) Pods, 

was apparently the first person to draw the attention of Europe to 
the large and valuable supply of these pods that might be procured 
from India. This subject did not, however, seem to attract much at- 
tention until 1884, when an absurdly high valuation as a Tanning Ma- 
terial was attributed to the pods. It was then affirmed that when spurious 
crushed and freed from seed, they would fetch £40 a ton, or 50 per cent, deputation, 
more than was then being paid for oak-bark. This naturally led to 
numerous experiments to test the yield per acre, the cost of production 
and methods of crushing and baling the material. When the desired 
report finally came to hand from England, habul-pods ceased to attract 
attention ; they had been found to contain at most 9 J per cent, of tannin, Percentage < 
and could not bring more than £10 a ton. All interest in the subject died 
as quickly as it had arisen. A more hopeful result seems, however, 
to have been obtained by Mr. Chatterton. The Agricultural Ledger, 

(1896, No. 9, 46) may be consulted for further particulars. But crushed 
hahul-ipods impart a beautiful colour to leather, and mainly on that 
account enjoy a certain local reputation as a weak tanning and dyeing 
material, useful in conjunction with other 'substances. At the Cawnpore 
Tanneries the pods are employed a.lmost exclusively for the purpose 
of removing the lime from skins and hides, before tanning the latter with 
ha6wZ-bark or other substances. The dyers of India often utilise babul- use. 
pods to obtain certain shades that are admired in calico printing. 

An extract may be prepared from the immature pods by inspissation. 

This was known to the Ancients, and through the Greeks reached the 
Arabs, to whom it was known as akakia. To this day a Drug comes to 
India under that name from Turkey and Persia, and is sold by most 
Muhammadan druggists. The unripe pods reduced to a powder are 
used as a domestic medicine in all cases where an astringent is indicated. 

They are employed in the manufacture of Tooth-powder, and along Tooth-pow <3 
with sulphate of iron in the preparation of ink. The tender young pods ink. 
are eaten as a Vegetable, especially in times of scarcity. They are 
often pickled (achar) and viewed as a luxury, 'especially by the Marwaris. 

The green pods with their seeds are regularly given as Fodder to goats, j'odder. 
sheep, cows, and camels. In Sind the green pods are much appreciated, MnchTaiue 
and in the early part of the hot weather, during April and May, the sale 
of green pods forms an important item in the forest revenue of that 
Province. In the Annual Eeports of the Forest Department for Bombay 
(including Sind) the amounts credited as realised on this heading average 
from Es. 12,000 to Es. 30,206. 


4. Tattninff Leaves. — ^Most of the older writers speak of the leaves of this 
tree being also used a Tan, but according to voluminous opinions recently 
to hand this would appear to be a mistake. They are sometimes employed in 
dyeing, and are also often utilised in the manufacture of ink, so that they do Bye, 
possess tannin but in such small quantity as to be useless as a tan. The chief Ink. 
value of the leaves is as Fodder, especially in times of scarcity or famine. Todder. 
Beaten from the lopped and dried spinose branches, they are regularly given 
to cattle. Although the tree is never leafless, fresh foliage appears from February 
to April. The value of this source of fodder when rain fails cannot be over- 
stated, the tree is thereby little, if at all, affected in the production of foliage. 
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The leaves constitute an in^edient in the intoxicating drug of Indian hemp 
known as madak, and it is said that in a similar way they are also made up with 
opium. 

5. Minor Industrial and Agricultural Uses. — One of the most widely 
known of the minor uses of the plant is for tooth-brushes. Short twigs are 
made up into small bundles of about 100 each and in that form are exported 
as a regular article of trade from Karachi to Bombay and practically all over 
India. They are very extensively in demand by the Marwaris ; on being used the 
end is chewed until it forms a sort of brush. Very strong and durable baskets 
are also plaited of young green hahul-twigs. In fact, this is the chief basket 
of the agiicultural and industrial classes of many localities (see Basket and 
Wickerwork, etc., pp.T 14— 6). In some parts of the country fishing- traps are similarly 
constructed of the young shoots and the spines are occasionally employed as 
fishing-hooks or as pins to fasten together the leaves used as platters. Crude 
ropes are sometimes made of the bark fibre. 

In Sind (and to some extent also in the Panj^b) hahul is one of the important 
trees on which the Lac insect is reared. The reader will find full particulars 
on this subject in The Agricultural Ledger (1901, No. 9). To the Indian cultivator 
babul is of the greatest possible value. It does not afford much shade, and yet 
curiously enough very little except grass will grow underneath it. On this 
account it is rarely, if ever, allowed to get established in the middle of fields. 
For avenue purposes, where shade is required, it is not a desirable tree. But 
in the Reclamation of waste lands babul is invaluable, especially where reh 
effiorescence gives cause for anxiety (see Alkalis and Alkaline Earths, p. 65). 
Grass rapidly becomes associated with it, so that grazing affords a distinct source 
of revenue in babul plantations. [C/. Ribbentrop, Ind. For., April 1900, xxvi. ; 
Moreland, Director of Agriculture in the United Provinces. Official Reports 
regarding the Ahhuspur (Oudh) Experiments.'] Sown thickly as a Hedge, 
hahul forms a great protection both against animals and the parching, dust- 
laden winds. As dead fences, the spiny boughs are universally employed to 
afford temporary^ protection to valued crops. For these and similar reasons 
extended cultivation of this tree should invariably be commended in all suitable 
localities. 

6. The Timber. — This Timber is highly appreciated for all forms of agri- 
cultural implements, because of its hardness and durability. It is especially 
valued for cart-wheels. In Bengal, the United Provinces and the Central Pro- 
vinces the timber is rarely, if ever, employed in house construction or for furniture, 
as it is supposed to be very unlucky. But in the Panjdb, Sind and Bombay no 
such superstition exists, and accordingly it is frequently utilised in house-building 
and is much appreciated where great strength is desired. In Bijapru it is in 
demand for the construction of the carts for which that town is famous. When 
used for furniture, especially wood-carving, the timber is previously carefully 
seasoned in water. Recently it has been suggested that babul-wood might be 
employed for wood-paving. A writer in Capital (March 5, 1903) believes 
that t!Ws would be found cheaper in the long run than the present method of 
metalling. The wood when seasoned is very durable and much easier to cut 
and shape than the timbers most largely used for paving-blocks. 

As a source of Fuel or Charcoal hahul justly holds a high position in popular 
favour. Its cultivation in the vicinity of all large towns would seem highly 
profitable. An average-sized tree wdll give 6 maunds of fuel, besides branches 
and bark that bring in additional returns. Some few years ago a sc e was 
started by the Madras pafiway that babul fuel injured the boilers. This point 
has been freely discussed since then. The practical result may be said to be the 
conclusion that, as compared with coal, all forms of wood fuel are injurious. 
Babul is not more injurious than other timbers, and moreover it has so high a 
calorific value that it is not only extensively used at the cotton and other mills 
and on the railways of Upper India, but would be even more extensively em- 
ployed were it procurable in sufficient abundance. 

A, C teeh , . Willd.; FI. Br. Ind., ii., 295; Heuze, Les 
PI. Indust., IS^b, iv., 288—92; Prain, Some Additional Leguminosoe^ 
Journ. As. Soc., Beng., 1897, Ixvi., pt. ii., 508-9 ; Gamble, Man. 
Ind. Timbs., 296-8. This is the Cutch or Catecbu tree, tbe hhair 
or fofe. Prain has rendered Yaln^ble service by establishing the 

8 



ACACIj 

VARIETIES OF THE SPECIES cat c 

Cutcli Bxtra( 

characteristics and respective areas of distribution of the three forms 
of this plant. These are briefly as follows : — 

Varieties of tlie Species : Var. (a) Catechu. Calyx, 'petals and rachis with Varieties. 
spreading This is the most northern form, having been recorded as 

met with in Hazara, Kashmir, Simla, Kangra, Garhwal, Mussoorie, Central E aon Kath. 
India, Bihar, and as far south as Ganjam. But it has never been found in the 
Eastern Himalaya nor in Assam, and it has been only once reported as met 
wj:th in Burma. This is, therefore, the ^a^/i-yielding form of Kumaon — the pale 
cutch, as it is sometimes called, the hhair, hhoiru, etc. 

Var. (^) Catechuoides. Calyx and petals glabrous hut the rachis puherulous, — pegu Dutch. 
This is met with in Bengal from Monghyr and Patna to Sikkim, Assam and 
Burma. Though quite common in Pegu and Prome it has not as yet been 
collected in the Shan hills nor in Upper Burma to the north of Ava. It 
is, therefore, the cutch-yielding plant of Burma, and “ Pegu Cutch ” is the chief 
commercial form of the extract. Its best names are khair, Icoir, sha, etc. 

Var. ( 7 ) Sundra. Calyx, petals and rachis, all glabrous. — This is the Southern M:adra 3 and 
and Western plant and affords the cutch of Madras and Bombay Presidencies, Bombay Dutch 
being very common from Coimbatore northwards to the Deccan, Kanara and 
the Konkan, and has been recorded so far to the north-west as in Kathiawar 
and Rajputana, and to the north-east in Burma, at Segain, Mandalay, and 
the Shan hills. It is the laUkhair (red Catechu), the nallasandra (or simply 
sandra, or, as Sir Walter Elliot renders it, chandra), also the kati, kute, kachu, 
kagli, kempu, shemi, karangalli, hdgd, hanni, etc. [(7/. Cooke, FL Pres. Bomb., 
i., 448; Hooper, Pept. Labor. Ind. Mus.- 1903-4, 28.] 

Chief Products. — These three forms of var. A. Catechu are said to Propertiet 
be practically identical in their properties and uses. They all yield 
a Gum, an astringent Extract and a useful Timber. 

The Gum is of a pale yellow colour and often occurs in tears one inch Gum. 
in diameter. It is sweet to the taste, soluble in water, forms a strong 
pale-coloured mucilage and is not precipitated by neutral acetate of lead, 
but gelatinises with basic acetate of lead, ferric chloride and borax. It 
freely reduces Fehling’s solution. It is a better substitute for the True 
Gum Arabic than is gum. Most of the superior qualities of Indian 
Gum Arabic, especially those of South India, are very possibly obtained 
from this species of Acacia. 

The Timber. — Sapwood yellowish-white, heartwood either dark or Timber, 
light red, extremely hard. It seasons well, takes a fine polish and is 
extremely durable. It is used for all lands of agricultural implements, 
wheelwrights’ work, etc. In Burma it is employed for house posts and 
very largely as fuel for the steamers of the Irrawaddy Flotilla. The Fuel 
of dead Miair is much valued by goldsmiths. In Northern India cutch 
wood is made into Charcoal, and is regarded as one of the best woods oharcoau 
for that purpose. It has been pronounced good for railway sleepers. A 
cubic foot of variety (a) weighs from 50 to 60 lb. ; of (/?) about 60 to 
70 lb., and of (7) slightly more. But it is as the material from which 
Cutch extract is prepared that the wood of this plant attains its greatest 
value. 

THB EXTRACT CUTCH OR CATECHU. 

It is not proposed to deal with this substance very elaborately in the 
present work. The article in the Dictionary, amplified as it has been 
by The Agricultural Ledger (1895,^ No. I ; 1896, Nos. 2, 35; 1902, 

Nos. 1, 2;^ 1906, No, 3) contains practically all that is known. 

The reader is referred to these publications, and the remarks that follow 
must, therefore, be accepted as an abstract intended alone to set forth 
the aspects of commercial interest ; — , 

Co erclal Qualities of the Extract aud ethods of aaufacture. — ^How far Oommerdal 
the peculiarities of the above-meutioixed trees couiit for the di erent properties 

9 



CACIA 
(VT C U 
sgu Cutcli 


THE CUTCH TREE 


:ported from 
mbay. 


igia of iTame. 


irra Japonica 
id Oamhier, 


of the extract, appears never to have been ascertained. It may be mentioned 
as a curious circumstance, very possibly connected with Jl* that one of 

the earliest European writers, Barbosa (1514 a.d.) speaks of cuc/io as exported 
from Gambay to Malacca. The name cacho would seem to be simply the 
Kanarese hachu, and very possibly gave origin to the modem Latin name 
Catechu. In 1574 Garcia de Orta {Coll., xxxi.) gave a complete account of the 
plant, and of the manufacture of the extract under its Tamil name of hati {cate), 
a word which by some authors gave the first half of the name Catechu, the second 
being derived from chuana, to distil. It is probable, however, that although 
the earliest European authors saw the extract being prepared from a. sumira, 
the Pegu form is quite as ancient if not more so. It was not, however, until the 
seventeenth century that catechu attracted the attention of Europe. It was 
then supposed to be a natural earth, and as it reached Europe by way of Japan 
it received the name of Tebra Japonica. About the same time Gambier also 
found its way to Europe, and was designated Terra Japonica indiscriminately 
with catechu. Cleger exploded the mineral notion of these substances, by 
republishing in 1685 Garcia de Orta’s account of the preparation of the extract. 
He affirmed that the best quality came from Pegu, other sorts from Surat, Mala- 
bar, Bengal and Ceylon. 

Tliere are said to be three forms of this substance : (1) Dark Catechu 
or Gutch, chiefly used for industrial purposes ; (2) Indian Pale Catechu 
or hath — a crystalline substance eaten in or used medicinally ; and 
(3) Keersal (Mrsal), a crystalline substance found embedded in the wood, 
much after the same fashion as Barus camphor. To obtain the cutch 
the trees have to be felled, but the destruction is conducted in so ruthless 
a fashion, and so widespread is the demand, that many officers affiriru 
the total extinction of the tree is threatened [0/. U'p'per Burma Gaz. 
Shan States, 1900, ii., pt. i., 314: ; For, Admin. Rept. Pegu Circ., 

1900- 1, 10 ; Summary Settl. Operations, Lower Chindwin Dist., 

1901- 3, 3 ; Hooper, Rept. Labor, hid. Mus., 1904^-5, 26-7 ; 1906-7, 10.] 

The following particulars may be given regarding the manufacture of 

the two first-mentioned extracts : — 


Pegu 

IJutch. 

?hree men work 
ogetlier. 


jon Cauldron. 


Stirring. 


After Treatment . 


Season of 
Working. 


1. Dark Catechu or Pegu Cutch, — Three men generally work to- 
gether : one cuts down the trees and drives the cattle that drag the logs 
to the site of the furnace ; the second clears qfl the sap wood and cuts 
the heartwood up into the little chips required by the third man, who 
attends to the furnaces and boilers. The chips are packed into earthen 
pots holding three to four gallons of water, and the whole is boiled down 
to one-half ; the chips are then taken out, and the liquid of 20 to 25 pots 
is gradually poured into a large iron pan or cauldron, and again boiled 
and stirred and fresh liquid added from the earthen pots until the fluid 
attains the consistency of syrup. The cauldron is then taken ofl the , fire 
and the contents stirred continuously with a wooden paddle for four 
hours or more, till the mass cools and can be handled. It is then taken 
out and spre‘ad on leaves arranged within a wooden frame, hke a brick 
mould. It is left over-night, and in the morning the extract is dry and 
ready to be cut up into pieces for the market. It might then be described 
as a brick of cutch weighing 36 to 44 lb. A picturesque and illustrated 
account of the work is given by a correspondent in The Empress (July 
,1903). 

The chips are sometimes boiled down a second time, but as a rule very 
little is extracted by this further boiling. Much difierence of opinion 
prevails as to the necessity of beating the liquid after the cauldron is 
taken ofl the fire. Some manufacturers are satisfied with half an hour, 
others give it as much as four or five hours. 

Cutch manufacture takes place from Jtme 1 to March 31, but the 
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I prove enis in Manufacture, — The Agricultural Ledger (1895, No. 1) 
records Dr. Warth’s experiments in tlie manufacture of cutcli, with 
the results obtained and the correspondence that ensued on his recom- 
mendation for the establishment of central factories under Government 
control. Warth showed that the Native system was wasteful and 
destructive, more especially through the use of iron cauldrons. He 
explained that the active principle of cutch was the tannin known as 
Catechu-tBinmn. This forms a greenish-brown compound with ferric salts. 
There is also present, however, another substance laiown as Ca/ec/?//?/ and 
tb’s is the active principle in hath, or the edible form of cutch. Catechin 
is, however, easily changed into tannin. It is soluble in hot water but 
practically insoluble in cold water, while catechu-td^mAn. is completely 
soluble in cold water. Erom this simple fact Warth proposed that catechin 
should be invariably separated from the catechu- tannin and sold by itself, 
but he showed that it was essential that this should be accomphshed by 
a rapid process and in concentrated solutions. Etti had previously pointed 
out these pecuharities, but Warth gave them a practical value. The 
concentrated decoction is by him recommended to be set aside for five 
days, to allow of the formation of the crystaUine catechin. Cold water is 
then added and the solution filtered, and the filtrate again boiled down 
to form cutch free from catechin. As already suggested, it seems probable 
that by some such process hath may be regularly manufactured by the 
drug dealers of India, since tbe Kumaon supply could hardly suffice to 
meet the Indian consumption. 

Warth then demonstrated the injurious action of iron on catechin, 
and urged that the cauldrons used should invariably be copper. His 
observation that wood spotted with white deposits is richest in catechin, 
and that such wood is more prevalent in Oudh than in Burma, confirms 
a widespread Native opinion, and probably points to something peculiar 
in the variety of plant grown in Oudh {var, a, Catechu, above), as compared 
with that of Burma {var, p, Catechuoides), 

The inquiry was next prosecuted by Dr. Leather, Agricultural Chemist 
to the Government of India. His assistant, Mr. Collins, furnished a most 
instructive table of analysis, in which he showed that commercial valua- 
tions rarely coincided with percentage of catechu- tannin and catechin (more 
especially of the latter), but were dependent mainly upon the appearance 
of the extract. So far as the tanner is concerned the complete absence 
of catechin might be said to be a recommendation. Leather dealt 
in a most interesting manner with the best methods of cutting up the 
ti bex, with the effect of different kinds of water, the quantity of water 
required, and the time which was essential to boil the wood. He showed 
that it would be more economical to reduce the wood to shavings by the 
carpenter’s pi ne than to cut it into chips as at present. When reduced 
to shavings the yield of catechu-tannin and of catechin was much higher 
than with chips ; the proportion of water to weight of wood could be 
reduced from 20 to 10 or even less ; and the duration of boiling might 
be reduced from twelve hours to half an hour. All these circumstances 
indicate not only vast financial economies, but the production of a superior 
quality of extract, owing to the smaller amount of boiling that is necessary. 
The separation of white catechu (or catechin) ficom cutch (or catechu- 
tannin), might be made a commercial success if accomplished fro an 
extract prepared in the manner indicated^by Leather. 
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PRODUCTION AND TRADE 

In The Agricultural Ledger (1896, No. 35) will be found tbe results 
of Professor J. J. Hummers and Mr. Reginald B. Brown’s chemical 
investigations into the dyeing properties of catechu-tannin and catechin. 
Briefly, they have demonstrated that both these substances may under 
certain circumstances be used as dyes. [0/. Journ, Soc. Chem, Indust, 
March 31, 1901, xx., 246.] The present purpose has been to con- 
vey the facts of commercial importance and the bearings of recent 
research (both botanical and chemical) on possible developments of the 
cutch industry. 

Production and Trade in Cutch . — Trustworthy returns are not 
available regarding the production of cutch in India. The trade is 
very largely in the hands of small manufacturers and dealers. As a 
rule the right to work the cutch forests belonging to Government is 
granted by license and sold by auction or tender. The period for 
which the hcenses hold good is usually four months. Commercial 
Circular (1896, No. 11) gives certain particulars of interest regarding the 
Burma trade. It is calculated that on the average 80 cutch trees are 
used per cauldron, and as the average price paid for the cauldrons 
comes to Rs. 225, the average price obtained per tree comes to Rs. 2-13. 
But each tree would 3 deld about 25 cubic feet, say half a ton, so 
that the price obtained is equivalent to Rs. 5-10 per ton, or nearly as 
much as is usually got from the local traders for undersized teak logs. 

It would seem that the Burma production averages from 130,000 to 
150,000 cwt. a year ; the South Indian perhaps 1,000 cwt. ; the Bombay 
perhaps half that quantity ; and it is probable that Bengal and the United 
Provinces yield between them about 20,000 cwt. This conception of the 
probable annual production is inferred very largely from the returns of 
Foreign, Coasting and Internal Trade, rather than from actual statistics, 
and consequently it ignores local consumption. Thus the total exports to 
foreign cormtries were 183,729 cwt., valued at Rs. 36,96,106, in 1895-6 ; 
122,082 cwt. in 1896-7 ; 97,187 cwt. in 1897-8 ; 61,669 cwt. in 1898-9 ; 
but they rose again to 127,815 cwt., valued at Rs. 24,70,422, in 1899-1900 ; 
sank to 101,995 cwt. in 1900-1 ; and further to 66,162 cwt. in the year 
following. In 1902-3 there was a shght improvement to 70,305 cwt,, 
valued at Rs< 13,42,583, and a still further improvement in 1903-4, viz. 
to 112,936 cwt., valued at Rs. 19,71,896. hx 1904-5, however, they 
a ain fell to 62,662 cwt., valued at~ Rs. 9,71,041, and in 1906-7 to 
97,269 cwt., valued at Rs. 15,92,561. The traffic thus fluctuates greatly, 
but would see on the whole to be declining. Usually Burma contributes 
about 98 per cent, of the total. For example, taking the total export 
for 1906-7, Burma furnished 95,451 cwt., Bengal 1,687 cwt., Madras 124 
cwt., and Bombay, 7 cwt. The Bengal trade seems for some years to 
have dechned and direct shipments from Burma to have increased. The 
United Kingdom is the country to which by far the largest consignments 
are usually made. The next in order are, as a rule, Egypt and either 
France, Germany or Holland. The trade with the Straits Settlements 
has steadily declined from 6,585 cwt. in 1898-9 to 1,796 cwt. in 1 01-2, 
104 cwt. in 1905—6, but rose to 854 in 1906—7. The United Edngdom takes 
from 70 to 80 per cent, of the total annual supply. Of the coastwise 
traffic Bengal (Calcutta) is the most important receiving centre and Burma 
the osti portant exporting. In 1895-6, Bengal received 35,079 cwt., 
but that traffic seems to have declined seriously, and in 1902-3 was only 
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NTii SOAP-PODS AND CASSIE PEEFUME 

13,557 cwt., and in 1905-6, 10,678 cwt. The Eail and River-borne 
trade returns show Bengal as the most important receiving province, and 
mainly from the town of Calcutta, bence doubtless Burmese. The United 
Provinces might be called the most important exporting centre, the 
major portion of the supply going to Bombay town and Presidency. 

A. conei , DC, ; FI. Br. Ind., ii., 296. A common prickly 
scandent bush met with in tropical jungles throughout India. 

Sine© the pods of this bush are extensively used as a detergent, they are 
often confused with the Soap Nut (SazHnaus Mtikorossi), and, indeed, they 
bear, as a rule, the same vernacular names — viz. rita or ritha^ but are some- 
times separately distinguished as the han (wild), I'itha, sikakai, ailah, etc. These 
detergent pods are largely employed in washing silk and woollen goods. Some 
of the best tinctorial results are believed to be obtained only with yarn washed 
with this form of soap previous to being dyed. They are extensively used in 
washing the hair, and with much advantage in cleansing tarnished silver plate. 
In Northern Bengal they are utilised in poisoning fish. The trade in detergent 
pods must be very considerable in India as a whole. Collective returns are, 
however, not available, but we read of from 10 to 135 tons being imported into 
Bombay annually, and mainly from South Kanara. The Madras Mail (Jan. 
1898) speaks of the local supply coming from Palghat and Vaniembaby, and 
urges that an effort should be made to place these pods on the European market. 

The bark of this bush is to some extent used as a Tan for fishing-lines, and 
is imported for this purpose into Bombay from Kanara. [Gf. Gamble, Man, 
Ind. Timbs., 1902, 291 ; Cooke, FI. Pres. Bomb., i., 450.] 

A, F p esi , Wind. ; FI. Br. Ind., ii., 292. A small tree 
best known in Europe as the Cassie Flower, and curiously enough is 
in India denoted by comparative or descriptive names such as wilayati 
(English) habul or hikar, pissi-hdbul, gu-kilmr, hankar, vedda vala, gaya- 
'babul, murid tumma, naga tumma, husturi, jdli, nanlongyaing, etc. It is 
indigenous in America and possibly cosmopolitan in the tropics, is culti- 
vated or naturalised all over India and Burma. 

It is largely grown in Franc© on account of the rich Perfume obtained from 
the fiowers. Although it 3 delds a Gum and other products similar to most 
species, the chief interest centres in its “ Cassie Flowers.” The late Sir F. Abel, 
in a letter to the Government of India, dated July 16, 1894, gives certain 
interesting particulars regarding the success obtained by a tea-planter in Naini 
Tal, in producing Cassie Pomade. Although a good deal of attention has been 
given’ to this subject, little progress has as yet been made towards establishing 
a trade in the perfume. It is probable that in India a difficulty might be found 
to exist in preventing the lard or sweet oil, employed in the manufacture of the 
pomade, from becoming rancid. But in the lower hills or terai where this tree 
abounds, or might easily be cultivated, it seems possible that a useful auxiliary 
crop to tea, coffee or even indigo planting, might be found in Cassie Pomade. 
[O/. J. C. Sawer, 114^6.] 

A. j cq e o tii, BentJi. ; Br, Ind., u., 293. A smaH ^ 
kandsome shrub with polished stems and thorns, aud flowers sweetly 
scented. It is met with in the North-West Himalaya up to 3,000 feet. 
In the Pan j 4b plains, in Sind, in Rajputana and in North Gujarat it is 
often very abundant, especially within watercourses. 

Known in Afghanistan as the hanza, in the Panjdb it appears to bear, as a 
rule, the same vernacular names as aimhicUf but a sample recently received 
from Amritsar, by the Reporter on Edbnomic Products, bore the vernacular 
names of dhakki and chota-kikar. In Rajputana it is called baonli or gulU bonli ; 
in Gujarat it is the rdta-bdval ; in Baluchistan harbarhara ; and in Sind khunhut. 
Captain M. A. Tighe, Political Agent, Southern Baluchistan, speaks of the gum 
of this tree as one of the spurious gum arabics which are known in that country 
as [(7/. Rept., dated March 14, 1898.] 

For some years past a considerable trade from Baluchistan and Sind has 
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been done in the Gum of this species, exported from Karachi. Stokes (speaking G . 

of Sind many years ago) says that it is inferior to gum arabic, but is used 

in medicine, calico-printing, and in paper-maldng. Captain Tighe has much 

to say as to the difference between this and the true gum arabic (the khor-ha- 

hhor) which see under jt. Senegal. But it may be added in conclusion that 

Messrs. Rowntree & Co., Ltd., of York, have pronounced the Amritsar samples 

(mentioned above) as the best of the series of Indian gums examined by them, 

for the confectioner’s requirements. “ It is strongly mucilaginous and forms a Suitable for 

thin jelly on standing with ten proportions of water. The solution is brownish, ^^oafectioneiy. 

but fairly free from sediment, and the flavour is sweet.” It has been ascertained 

that about 35 cwt. of this are annually procurable in Amritsar. 

A. leueophl , Willd. ; FI. Br. Ind., ii., 294 ; Gamble, B.E.P., 
Man.Ind. Timhs., 295 ; Brandis, Ind. Trees, 265. The safed kilcar, arinj, 
rinj, rerii, nimhar, goira, hewar, harihaval, vel-vellam, tella-turna, tanaung. 

This large deciduous fast- growing tree is found in the plains of the Panjdb 
and Eajputana, the forests of Central and South India and Burma. It 
prefers a low-lying situation, and in the PanjAb its presence is regarded 
as significant of a rich soil. Its branches are often disfigured by large 
excrescences. 

According to Mr. J. G. Prebble, it yields a Gum readily soluble in water. Gum. 
which forms a good thick pale-coloured mucilage, possessed of the somewhat 
peculiar property of being gelatinised by borax but unaffected by ether, neutral 
or basic acetate of lead or perchloride of iron. It seems probable that, owing 
to its close chemical affinity, this gum is often largely used to adulterate the 
better qualities of “ Gum Ghati ” (see p. 17) of commerce. According to Mr. Hooper 
J,Agri. Ledg., 1902, Ko. 1, 26) a specimen of the bark sent from the Province 
of Mysore was found to contain 20*8 per cent, tannin, being equal to the best 
6a6w^-bark ; but this seems to have been an exceptional case, as he adds that a 
sample examined at Dehra Dun yielded only 9*33 per cent. Its use a Tait 
is therefore doubtful. The bark affords a strong Fibre said to be much valued Fibre, 
for fishing-nets. Ground to a powder it is sometimes eaten with 6a/ra, especially 
in times of scarcity. But it has obtained a considerable reputation as an' . 
astringent used in alcoholic Distillation. On this account it is often called 
sharah-ki-kikar (spirit Aeacia). The tannin precipitates the albuminous sub- Distillation, 
stances present in the saccharine juices, and thus facilitates fermentation, but 
is also said to give a pleasant astringent flavour to the beverage. In the Southern 
Maratha country the trees are farmed out by Government, in consequence of 
the value of the bark. A distiller in South India recently informed me that 
he would use this bark more extensively than at present, were it possible to 
obtain a guarantee of quality. He held that while most Acacia barks might 
be employed in fermentation, that of the present species was so much superior 
to all others as to justify its being called “ The Distiller’s Acacia.” [G/. Cooke, 

FI. Pres. Bomb., i., 447.] 

-A. e t i^*Wall,; FI. Br. Ind., ii., 296; Gamble, Man. p. .p 
Ind. Tinibs., 2%^ ; Brandis, Ind. Trees, 266. The 'phula, phuldi, hhamburi, 

Jcantosirayo, 'palosa. A moderate-sized tree found in the Suliman and 
Salt Ranges, the Sub -Himalaya — between the Indus and Sutlej— and is one 
of the characteristic trees of the Northern Panjab plains. It grows readily 
in poor sandy or rocky soils, but curiously enough is also found occasionally 
in very damp situations. It is a slow grower, and in consequence is not 
often planted, except as a fence, for which it is peculiarly suited. 

It yields sparingly a very useful Gum which occurs in small round tears or n-nTn 
angular fragments, with a few vermiform pieces marked with waved transverse 
lihe^. Prebble says, “It is transluc^t and of a yellowish colour; very 
soluble in water, forming a good pale-coloured mucilage. With basic acetate of 
lead and ferric chloride it forms a jelly, but not with borax J with neutral acetate used in 
of lead a faint precipitate or cloudiness, and a sHght reduction with Fehling’s Medicine, 
solution.’ The gum is sent to Bombay from Northern India, and is* classed 
by the merchants as “ Amntsar Gum.” The Panj^ib supply comes mainly 
from the Rawalpindi and Jhelum districts. In Northern India it is largely 
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employed ia medicine. The tree affords also a very beautif id, strong and durable 
TmBEB which is largely employed for cart-wheels, sugar-cane crushers, agri- 
cultural i plements, etc. The soft delicate twigs are employed tooth-brushes, 
especially* the Paujab. [(7/. PMrwacogr. /mZ., i., 552.] 
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A* e t^, Willd. ; FI Br, Ind., ii., 297 ; Gamble, Man, 
Ind, Timbs,, 300’ ; Brandis, Ind, Trees, 269 : Cooke, FI. Pres. Bomb., 
i., 451. Biswul, arar, shemba, aila, undaru, gurwa, afla, awal, arfu, 
su-yit, etc. A large climbing slirub of the Sub- Him alaya, East Bengal, 
South India, and common all over Burma. 

The bark is an article of commerce, being exported from the Konkan, and 
employed in Bombay to Tajs' fishing-nets. Hooper (Agri. Ledg., 1902, Ho. 1, 
26) says that a sample from Bombay was found to possess only 8-8 per cent, of 
tannin. In the Annual Beports of the Forest Department, Bombay Southern 
Circle, an entry occurs of the amounts realised by the sale of sh&mha bark. 
These range from Bs. 25 to Bs. 394. In Bombay it fetches about Bs. 14 per 700 lb. 

A. e e 1, Willd. ; FI. Br. Ind., ii., 295 ; Gamble, Man. 
Ind. Timbs., 299; Brandis, Ind. Trees, 266; Cooke, FI. Pres. 
Bomb., i., 449. It yields the True Gum Arabic of European commerce, 
and is the hhor (Sind), hhor-M-hhor (Lus Bela), humta (Rajputana). 
A low tree with grey bark and flexuose branches, met with, so far as 
India is concerned, on the dry, rocky hiUs of Sind and Rajputana, more 
particularly in the Lus Bela country. 

Co ercial Qualities. — It seems desirable to bring together 
in this place a few of the more important facts regarding India’s' 
participation in the world’s supply of Gum Arabic. There may be said 
to be three chief forms of the gum : 1st, True Gum Arabic of European 
Commerce ; 2nd, The East India Gum Arabic ; 3rd, The Gum Arabic 
of India, often collectively called “ Gum Ghati.” The True Gum Arabic 
is obtained from A, Senegal, Willd., and there may be said to be 
two or three grades of it : — 

L (a) Gum Senegax, the vereh of the Negroes. — This comes from the French 
Colony of Senegal (on the West Coast of Africa). 

(6) Kobdoeait or Tub y Gum. — T his is known in East Central Africa by 
the name hashed). It comes from the mountainous tracts of Kordofan on the 
Tipper Nile d almost in the same latitude as Senegal, though across the vast 
continent of Africa from west to east. It occurs in round lumps, often as 
large a walnut, or in irregular broken pieces, pure white, very much fissured, 
especially on the surface. This gum is most frequently used for medicinal 
purposes, and may, in fact, be regarded as the true officinal Gmn Arabic of 
Engl d, India and America. 

(c) Inferior qualities known in trade, such as Suaktm Guqvi, Sentstaab, Blue 
N B, Babbaey or Morocco and Mogador Gums. These are most probably 
mamly derived fro A, arahica. Beference h already been made to the 
variability of gum due to climate, soil, seasons, etc., and to the part possibly 
played by bacilli (see above, p. 2), but physical changes also take place subse- 
quent to its collection, and these doubtless produce variations in quality. [Of. 
Joum. Soc. Chem. InduSt., 1903, xxii, 429; Goetze, PAorm. Zeit., 18, 119 ; 
Pharm. Jenrn., 1903, 70, 417 ; Muriel, Ind. For., 1902, xxviii., 45'-58,] 

Attention may now be directed to Tbe East India Gum Arabic. 
This is imported into Bombay, in tbe first instance, from Aden and the 
Red Sea ports; — ^no part of it being produced in India. There are two 
qualities, viz, maklai and maswai. The former exists in large round 
tears or vermicular pieces, white, yellow or reddish. It is much like. Gu 
Senegal, but more fissured. It derives its name from Makalia, the port 
from which it is mainly shipped. The latter exists in angular fragments 
and vermicular pieces very similar to the former and obtains its name 
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EAST INDIA GUM AKABIC AND GUM GHATI 

from the port of Massowa. Both of these are good soluble gums, very 
little inferior to true Gum Arabic. They are picked and assorted, then 
re-exported from Bombay as East India Gum Arabic, the traffic being by 
no means unimportant. Within recent years, however, that traffic has 
given distinct evidence of decline, due very possibly to direct shipments 
to Europe in place of to Bombay— the historic emporium of distribution. 

Lastly, we come now to the Indian Gum Arabic or Gum Ghati. 
It would seem that, in contradistinction to the gums that reach Bombay 
by sea, those that come by train, down the Ghats to Bombay, are col- 
lectively designated Gum Ghati. But it may be here mentioned that 
Clusius in 1605 speaks of Gummi Gutti as brought from China to Europe : 
hence it may be asked, is it the Malay getah ? [0/. Kew Mus. Guide, 

1907, 150.] Accepting the modern usage, “ Gum Ghati ” would embrace 
very’ possibly a wide range of gums, and very often, it is feared, degrees 
of quahty denote the extent of admixture rather than the nature of 
specific variation. Gum when detected is gathered casually by women 
and children, or by the shepherds, and sold in small quantity to the 
nearest shopkeeper. It is next conveyed to the dealers and so on through 
many hands until diversified ^ms, the produce of a wide area, get hope- 
lessly intermixed. Nowhere in India is gum systematically produced, 
and indeed hardly anywhere is arborescent vegetation so exclusively 
of one gum-yielding tree as to admit of a large uniform and constant 
supply of any particular gum. 

Prebble (in the paper to which reference has already been m^de) 
describes 27 gums as met with by him in Bombay. These include 
A. arahica, A. Catechu^ A. Farnesianaj, A. leucoplilma and 
A, modesta. Some short time ago Captain M. A. Tighe, Political 
Agent, Southern Baluchistan, was induced to give attention to this 
subject. In consequence he furnished admirable samples of the gums 
of Baluchistan, as also corresponding botanical specimens of the plants 
from which these had been procured. The two most important were 
thus definitely determined, namely, IchoT (or hhoT'ha-TchoT ) — Acucici 
Senegal, and harharbara — A. JacquemontlL Tighe’s description of 
the country, of the season of fiow of gum, and the dependence on rain, 
will recall the conditions that prevail in the regions where the True 
Gum Arabic is produced. [Of. Agri, Ledg,, 1902, No. 2, for further 
particulars.] Ear to the south, at Tuticorin, a modern trade in gum has 
been organised. Considerably different prices are being paid for the 
various grades of it, and at least one firm employs a stal of persons to 
hand-pick and assort the gums as procured. I was unable to ascertain 
all the species of plants that afiord these South Indian gums, but the 
most important would doubtless be A, SundTa, which is the South 
Indian variety of A. Catechu and an abundant tree from Coimbatore 
northwards to the Deccan and Gujarat. [C/. Heuze, Les PI. Indust., 
1895, iv., 258-66.] 

TRADE IN OUM ARABIC. — As already stated, one of the features 
of this trade is the supply drawn by India from Africa, Arabia, etc., 
by sea, and from certain tracts of country by land routes across the 
frontier. There are thus exports from India in both Indian and foreign 
gums, the latter being usually designated re-exports. The following 
statement shows the total transactions under these headings : — 

(a) Imports by sea 1898-9, 2,841 cwt., Rs. 59,531 ; 1902-3, 1,146 
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cwt., Es. 21,494; 1906-7, 10,127 cwt., Es. 1,54,270 : (5) by land 
1898-9, 18,093 cwt., Es. 282,877 ; 1902-3, 12,800 cwt., Es. 1,66,066 ; 
1906-7, 11,969 cwt., Es. 1,56,932 : (c) Re-exports 1898-9, 7,297 cwt., 
Es. 1,05,801 ; 1902-3, 10,704 cwt., Es. 1,47,044 ; 1906-7, 2,684 cwt., 
Es. 57,417 : {d) Exports 1898-9,41,469 cwt., Es. 7,14,632 ; in 1902-3, 38,019 
cwt., Es. 4,54,639 ; and in 1906-7, 35,202 cwt., Es. 6,69,263. In 1895-6 the 
exports were less in quantity, but nearly twice the price of those in 1902-3. 
If there be any meaning in averages of declared official values in a traffic 
that for some years has been obviously changing its main characteristics, 
it may be affirmed that a marked depreciation in price has taken place. 

The traffic in Indian-produced gum for 1906-7 may now be analysed 
thus — exports from Bombay 35,044 cwt. and from Sind 51 cwt. The 
re-exports take place almost entirely from Bombay, and they are far in 
excess of the recorded imports, both by sea and land routes. It is not 
known to what extent the Trans-frontier traffic could be accepted as being 
gum arabic, but the chief items of the “ gums and resins ” carried across 
the frontier, drain from Nepal and Lus Bela. The latter seems a modern 
trade, and doubtless mainly in the gum here dealt wnth. The discre- 
pancies between the returns of imports and of re-exports are. seemingly 
due to the Trans -frontier land supply not being fully accounted for; 
to the var57ing extent to which stocks are drawn upon or withheld ; and 
lastly very possibly to admixture with Indian gum arabic. The re- 
export trade fluctuates both in quantity and value very considerably, 
having undoubtedly in the past been greatly disturbed through war and 
plague. But on this subject Wordehofi {Journ. d'Agri, Troj)., 1901, i., 
46) affirms that the advance in price of the gum called “ Soudan ” only 
lasted into 1892, and that since 1894 the price has been almost the same 
as in 1880. Vilbouchevitch beheves that the only effect of the Soudan 
troubles has been to bring into notice, for subsidiary purposes, certain gums 
not previously known or indifferently appreciated. There seems no doubt, 
however, that so far as India is concerned, a dechne has taken place in 
the imports from Eed Sea ports, but an expansion of Indian supply, more 
especially through the organisation of the Sind and Madras contribution. 

The figures discussed above are mainly those given fdr Gum Arabic, 
not the “ other Gums ” nor the “ Eesins.” Moreover an error is ever 
present in that it is not always possible to isolate returns of gums from 
those of resins. The “ other gums ’’ may also be to some extent “ gum 
arabic/’ and thus the figures quoted may not represent the total trade. 

A. u , Buck. -H am. ; El, Br. Ind., ii., 294; Gamble, Ind. 
Timbs., 295 ; Brandis, Ind. Trees, 268. 

This medium-sized tree has a white bark (a eircmnstance that gives origin 
to most of its vernacular names) ; it is common in Bengal, Bihar, Assam and 
South India, from the Karnatak to Mysore. It is laiown as the sai-hanta, humtia, 
dhaula {white) khefra, etc. Through being confused with uai'. Sundra (which 
see under A. Catechu, p. 9) it has by some writers been incorrectly spoken 
of as a cutch-yielding species. 

ACONITU ; El. Br. Ind., i., 27-9 ; Agri. Ledg., IS%, No. 32; 
1898, No. 3; 1902, No. 3 ; -Bruhl, Ann. Roy. Bot. Gard. Ca?c., 1896, 
V., pt. ii., 109-14; Stapf, Ann. Roy. Bot. Gard. CaZc., 1905, x., pt. iL, 
115-94; Monk’s-hood; Eanunculace.®. 

There are in the world perhaps 160 species of Aconites, chiefly inhabitants 
of the north temperate regions, 24 being Indian. These were figured and 
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iescribed by Bruhl and more recently monographed and beautifully illustrated 

oy O. Stapf of Kew. Simultaneously extensive local investigations into the Recent 

fndian production and utilisation of the Commercial Aconites have been it-esearche^. 

3 onducted during the past ten years or so by the Director-General of Botanical 

Survey and by the Reporter on Economic Products to the Government of 

Cndia (ably supported by numerous correspondents and contributors). It 

{vas a fortunate circumstance also that the co-operation of Prof. W. R. 

Dunstan of the Imperial Institute, London, was at the same time secured. 

The researches which he and his collaborators have made, into the chemical 
composition of the various roots, supplied by the Indian authorities (as far 
as possible in a parallel series with the botanical samples sent to Kew), may 
be truly spoken of as having revolutionised our knowledge of the chemistry 
and medicinal properties of the Indian Aconites. [Gf. Cash and Dunstan, 

Phil. Trans. Roy. Soc. Lond., 1898, cxc., 239; cxcv., 39-97; also Proc., 1901, 

68, 38^9 ; Imp. Inst. Tech. Repts., 1903, pt. ii., 40-91 ; Dunstan and Andrews, 

Trans. Chem. Soc., 1905, 87, 1620-50 ; also Dunstan and Henry, Ixxxvii., 

1650-56.] 

The area of Indian distribution may be described as extending from Afghani- 
stan, Baluchistan, Hazara, Kashmir, Kumaon, Nepal, Sikkim and Bhutan to 
the mountains of Assam, Manipur, and Burma. But on the mountains of Distribution. 
Central, Western, and Southern India no representative of the genus occurs. 

While these interesting plants are thus confined to the lofty mountainous tracts 
that skirt the geograpliical frontier of India, few drugs are more frequeiitly 
present or more generally understood by the rural drug-dealers — so far as such 
knowledge goes — than are certain forms of the genus Aconititm. In fact it 
might be said that the Aconites are very much more extensively used in India 
than in Europe and America. But perhaps the most poisonous forms are more 
largely employed in India as animal poisonS' — if one might not say as criminal 
poisons — than in medical practice. This circumstance thus enhances the 
interest and value of the recent researches. For example, the Hemp Drugs 
Commission in their Report (1893-4, 157) mention that aconite is often mixed 
as an adulterant with Indian hemp in the preparation used as a beverage. 

The particular species so employed is not stated, and the circumstance is men- 
tioned as being of interest in cases of poisoning from bhang indulgence. For 
these and such-like reasons it has been recognised for some years past as an 
imperative necessity to be able readily and with certainty to distinguish at 
least the chief qualities of Indian aconites. In other words it has been thought 
that all that was needed to develop a regular and satisfactory trade in Indian 
aconite (and to be able to control and supervise such traffic if need be) was 
definite Imowledge of the chief forms that exist and the regions from which 
these are severally derived. 

The inquiry recently conducted has resulted in the establishment of four 
forms, or rather groups of forms, of aconite, as being extensively traded in all 
over India, and to some extent regularly exported to foreign countries. But Oommerce. 
above all, the discovery that not one root but many constitute the Nepal Aconite 
of commerce is a conclusion of the greatest practical value, which is heightened 
in its significance when it is added that very possibly none of the roots sold as 
such are derived from the true jl, ferooc, Wall., of botanists, which in works on 
Materia Medica has hitherto alone been spoken of as the Nepal Aconite plant. 

The four forms may be expressed commercially as follows :— 

I. N -Poi o o form , the active principles of which are 
either Atisine oi PaJmafisine. The Aconites that may be placed in this 
position are 

A. hetepo hyll , Wall. ; Stapf, Lc. 151-4: ; FI. Br. Ind., 

Royle, Illust. Him. Bot., 1834, 56, t. 13; The Bower Manmarift (Hoernle, .1-4- 
transl.), many passages. A common plant on the sub-alpine and 
occasionally alpine Himalaya from the Indus to Kumaon. 

This is the etc. (Sanskrit ctim'sTia, which might be rendered 

“ antidote ’^), but in the more eastern section of its area it receives the name 
nirbisir — a name more correctly indicative of A. p^aiwiatum. Atis root, if of 
good quality, should break with a short starchy fracture and present a uniform 
milky white surface. The fresh fully grown root is about 1 to IJ inches long, 
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and perhaps half an inch tliick at its upper extremity. In structure it is of a 
uniform white farinaceous substance within; transverse sections seem to consist 
of four, or sometimes five, isolated cambium strands, the vessels of which show 
prominently the radiating wedge-shaped formation. 

The discovery made by Dr. H. A. D. Jowett that the alkaloid exists in very 
small proportions, destroys any chance for the drug in the future ; and the still 
more recent opinion that it is inert, has no antiperiodic virtue (arrived at 
by the expert Committee appointed by the Government to investigate the 
Indigenous Drugs of India), renders it necessary to remove the root from con- 
sideration as a drug, except as a mild bitter tonic. Several European and Native 
merchants and chemists furnished me with parcels of the roots of -4. paimatrini 
under the name atis, and others of the true atis largely adulterated with 
A. These facts may be accepted as showing that in Indian phar- 

macy the two roots are regarded as similar, if not identical in properties. 
[C/. Taleef Shereef (Playfair, transl.), 1833, 8.] 

A. 1 tu 1 , D. Don.; Stapf, lx. 156-8; FI. Br. Ind., i,, 28 
{excl. syn.) ; Agri. Ledg.y 1902, No. 3, 89. A species met with in the 
alpine Himalaya of Nepal, Sikkim, and South Tibet, at altitudes of from 
10,000 to 15,000 feet. 

This is best known by the names hihma, hishma, wahhma, vahhma, and nirbisi. 
In Sikkim (according to Mr. C. Gilbert Bogers) it is the seto-bikhuma (or white 
biklmma, the black bihhmna being A. t€iciniatnni). The word bikhuma or 
hikhma might be translated “ resembling-5^A;7i,” but also has the meaning of 
non-poisonous bikh. So also nir-bish means free from poison (bish). It seems 
probable that while that is the meaning of nirvishi, the word often confused 
with it — nirvisha — denotes an antidote to poison. The nirvisha most quoted 
by writers is the substance separately designated jadvar. The late Dr. Moodeen 
SherifE paid much attention to the subject of the jadvar s of modern Indian 
pharmacy, and one at least of those he described would seem to be the root of 
A.paimatxim.. It has come to me from aU parts of India broken into short 
lengths and often bearing the name jadvar. "V^at the nirvisha or jadvar of the 
Ancients may have been is a subject beyond the scope of this work. 

As met with in commerce hikhma root is pale-brown ; it exists for the most 
part in long straight pieces, sometimes twisted together, but is never completely 
pyramidal. The fragments range from 1 to 3 inches in length- and J to J inch 
thick. In structure they are almost pure white, are of a starchy consistence 
and, on tranverse section, show a double ring of large though inconspicuous 
cambium strands in the form of circular or horseshoe-shaped patches. It is 
perhaps the most easily recognised of all the Indian commercial aconite roots. 

The alkaloid present in tlfis root has been found identical with that of a. 
iKiterophpiium, and it is thus impossible to put faith in its reputation as an 
antidote for poison. But according to Dutt, the Sanskrit name for A. Uetevo- 
phyiiuni is ativisha or ataicha, a circumstance if correct that would confirm the 
identical properties of atis and hikhma. 

D. .P., , A. rot dif! liu , Kar. et Kir, ; Stapf, l.c. 14:9-51 ; FI. Br. Ind., 

1 ., . i-j 29; also A, Vi 1 ce , Jacq.; Stapf, l.c. 14:4; A. multifidum, 

Boyle, lllust. Him. Bot., 45, 6Q; A. dissectum. Madden, Journ. As. Soc., 
Beng., 1846, xv., 95 {non D. Don) ; A. Ffapellus, mr. multifidum and 
also rigidum, FI. Br. Ind., i. 29. 

These pretty little Alpine aconites are characteristic of the Western Hima- 
laya (along with a. heteropUyiium) between the area of the poisonous forms 
of the East and Central Himalaya and that of the poisonous forms which re- 
appear on the extreme West. They have no commercial value, though m the 
Panj^b these roots are occasionally seen in the drug-shops, and appear to be 
known as tilia kachang or dudhia. They can with difficulty be distinguished 
from the roots of a. JxeteropJtyllMtn. 

II. P i o Ae ite that contain bikhaconifine {in one species) 
&nd pseudaconiiine {in some at least of the others). These roots are in 
India traded in under the names “ Nepal Aconite,” bish, hihh, etc. 
[(7/. Herbert, Travels, 1677, 369.] They can very appropriately, therefore, 
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AC NITU 

POISONOUS ACONITES CONTAINING BIKHACONITINE PicATiy 

Kepal Aconite 

)e collectively designated as the East Himalayan Aconites, for althougli 
)ne species exists in Kunawar and two in the mountains of Assam and 
ilanipnr, their headquarters commercially are Sikkim and Nepal. They 
ire the Nepal Aconites of the shops of Calcutta. The important forms of 
}he series are : — 

A. F leo eri, Sta'pf, l.c, 163-5 ; A. ferox, Boyle, lllust Him. Bot.^ 
t7 (in part) ; FI Br, Ind., i., 28 (in part). 

This plant occurs in the sub-alpine and alpine Himalaya of Garhwal, and 
i well-marked variety of it (which Stapf calls latUoh'um) was collected by 
yLi\ Minniken in NagU, Bashahr, where it is known as Jcalamohra (or the very 
poisonous moTira). 

A. 1 eini tu , Sta'pi, l.c. 168-9 ; A. ferox, var. laciniata, Bruhl, 
l.c. V., pt. ii., 11 (in part) ; Agri. Led^., 1902, No. 3, 96. 

This plant comes from the sub-alpine and alpine Sikkim, where it is SikMm Aconite, 
sailed (so Rogers informs us) halo-hikhuma — a name that doubtless would 
nean the poisonous hikhuma, in contrast with the non-poisonous bikhuma 
[A. paiTnaitiwi above). Tliis isolation of A. lacinUitit.nk from the true bikh is 
nteresting and important. It shows that it is recognised locally only a 
substitute or adulterant for the true root, and in fact it would seem to be ex- 
clusively so used. Apparently it is the kalabachnag of Moodeen Sheriff, and 
very possibly the kalakut of other writers. The root is if anything larger than 
bhe most prevalent “Nepal Aconite” of Sikkim (a. spUtatuni below) and 
has numerous circular scars, indicating fallen lateral roots, so abundant and 
regular as to resemble nodes or joints. In transverse section the tuber seems 
bo differ from that of a. spicatiMm by the absence of the so-called inner ring of 
vascular strands enclosing the pith. 

A. leth le, Gri-ffith ; Stapf, l.c. 175-6 (the Mishmi Aconite) ; and 
A, pum, Staff, l.c. 176-7 (the Naga hills and Manipur Aconite). 

It is probably safe to regard these as the most eastern members of 
the series. 

Stapf views the aconite of the Akhas as being very possibly the true 
A. spieattiw. [Of. Lewin, Arrow-foisons, in Virchow, Archiv. Path. Anat, 
und Phys., 1894, 138, 289.] 

A. ie turn. Staff, l.c. 165-8 ; A. ferox, var. sfic<€Ua, also var. D. .P., 
crassicaulis,^ Bruhl, l.c. v., pt. ii., 110; A. ferox, FI. Br. Ind., i., 28 (in i., 7- 1. 

part) ; Agri. Ledg., 1902, No. 3, 94-6 (in part) ; and later by Dunstan Nepal 

and Andrews, Trans. Chem. 'Soc., 1905, Ixxxviii., 1636-50. This is -Aconite, 

the^ most abundant, most robust, and most characteristic species of 
alpine Sikkim and Chumbi. 

The chief “ Nepal Aconite ” of Indian commerce, the bikK biah, the cdivasa 
(very poisonous biah) of Sir Walter Elliot ; the mitha-biah, aringi-biah. dagru, 
bachnag, or talia of Indian writers, and the aingia jur or aingict khar of Talaef 
Shereef (Playfair, transl.), 1833, 107. Its poisonous principle h been called 
bjkhaconitine by Dunstan and Andrews, and described closely related to ' 

pseudaconitine both in its chemical properties and physiological action. 

The roots are very large, and when fresh are soft, flexible and pale-coloured, 
but when quite dry they are hard, dark brown or black externally, and of a 
brownish-red internally. The half-dry root when cut resembles horn (hence 
the name aingyi ot aingya-bia), but as it matures and dries it becomes hard and 
lias darker-coloured portions developed embedded irregular patches within 
the tissue. These patches often appear like resin ’ consistence. In transverse 
section Stapf says the tubers are seen to possess cambium strands, continuous 
dTor g a more or less sinuous ring. The secondary sieve-strands of the 
mother tubers are not encased in sclerenchymatic sheaths. The samples 
exan^ed by me might perhaps be properly described as having the v cular 
strands the form of an irregular sharply pointed star, enclosing a small central 
pith surroundp4 by ^ cpndary ring of bwdle^r the roots from 
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THE INDIAN ACONITES 

being weevil-eaten they are often preserved in cow-urine. This may account 
for the dark colour of some parcels, and may perhaps explain the name hala 
(black) often given to these, though most writers seem to prefer to translate 
hala when given to an aconite as meaning deadly. This is the root exported 
from both Nepal and Sikkim to Calcutta. It has been pointed out that Nepalese 
traders have been in the habit of draining their supplies from the Sikkim as 
well as the Nepal side of the Singaleelah range, but that recently the facilities 
of the Himalayan Railway at Darjeeling have begun to make the Sikkim supply 
by far the most important. As indicative of the very poisonous nature of this 
plant, mention may be made of the fact that the sheep have often to be muzzled 
in the Sikkim Terai. \Cf. Kew Mus, Guide, 1907, 9.] 

III. Poi onou Aeo ites, one at least of wHcli contains 
pseudaconiiine ; they are in Northern and Western India traded in 
as White safed-biJoh, safed-hachnag or some derivative of the 

word mohra (a word which like hihli denotes a deadly poison). They also 
constitute grades of the so-caUed “ Nepal Aconite ’’ of Indian commerce, 
and are the Central Himalayan Aconites, those found in the shops of 
Upper and Western India. 

A. deinorrhizu , Stapf, l.c, 158-60; A, ferox, var, atrox, Watt, 
Agri. Ledg,, 1902, No. 3, 97 (in part). 

This interesting plant was collected in Bashahr ( Jani Kanda) by Mr. Minnikon 
and said to bear the local name of mohra, but it is believed by Stapf to have 
been very possibly the maura hihh of Cleghorn, the mitha-dudya of Aitchison 
{Trade Prod. LeJi, 175), and the plant referred to by Madden {Journ. As. Socr. 
Beng., 1846, xv., 95). It is thus very possibly met with throughout the 
Central Himalaya from Kunawar to Nepal, and has been collected by Mr. Duthie 
in many parts of Kumaon. Moorcroft spoke of the abundance of aconite (possibly 
this species) in Kumaon, and supposed the stupefiant ejects of the honey from 
certain localities to be due to the bees feeding on aconite. Dunstan and Andrews 
on the examination of fresh, more accurately determined roots, have arrived at 
the conclusion that the present species is that which should be regarded as 
affording the alkaloid pseudaconitine of previous reports. The existence of that 
alkaloid in certain forms of Indian aconite appears to have been first made 
known by Schott (1857), elaborated by Hubschmann (1868), and worked out 
in every detail by Dunstan and Carr {Trans. Chem. /Soc., . 1897, reprinted in 
Agri, Ledg., 1897, No. 19; 1898, No. 3). These distinguished chemists 
give full particulars of the properties of the alkaloid and its decomposition 
products. It would appear that psewrfacon/t/fle may physiologically be regarded as 
identical -with aconitine, though very much more active. The chief objection to 
its extended use is the difficulty of obtaining a continuous supply of the root 
of uniform quality. It seems, moreover, probable that this plant is not 
separately, recognised by the collectors of and dealers in drugs, but is confused 
with the following : — 

A. Ifo rii, Stapf, l.c. 160-3 ; A. ferox, Wall., PL As. Rar., 
i., 35 (in part) ; Balfour, in Edinb. New. Phil. Journ., 184:^, xhni., 
366, t. v. 

This corresponds with a large portion of the A. ferax, uar. atrox, Watt {Agri. 
Ledg,, 1902, No. 3, 97-8), and includes also . 4 ,. ferox var poiyscjtiiva, Bruhi. It 
is met with in the sub-alpine and alpine Himalaya of Garhwal to Nepal, and 
seems to be known by the vernacular names and hanwa or hhanwa. At 

present it is doubtful how far the following names belong to this species or to 
A., deinorrmsfuni : phatikia, hawriya, diliya, dhanla, dhumuriya, jhirina, etc. 
Mr. Duthie observes that every valley has its own names for its aconites, and 
even different names for the same plant when of a different shade of colbur. 

The difference between the roots of a. deinorrhittfum and A. alfowH,i is not 
very great. The latter is shorter and thicker than the former, and has always 
hardened sharp rootlets attached. The former is that which comes most largely 
into the markets of India as White Aconite, safed-hikh, safed-hachnag. Ac- 
cording to Native opinion it is the most valuable and certainly the most ex- 
pensive forip in tte bn?:arsT It was fuppished to m© undey the ne-W Qf 
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ACONITUM 

POISONOUS ACONITES CONTAINING INDACONITE cha a t um 

Medicinal Aconite 

A, Napeiitis, Linn.,'*' but it would seem that north and west of Cawnpore 
this is the hikh of the Indian drug shops, whereas south and east 'bikh would be 
A. sxHcaturn. The white-&t&/i-root is easily recognised ; when dry it is brittle and 
white in section, has a farinaceous structure in some respects like that of hikhma, 
but it is distinctly poisonous and must, therefore, be carefully distinguished. 

It is usually about 2 or 3 inches long, broadest at its immediate extremity, and 
gradually and uniformly tapered to a long sharp point below. It is nearly 
always perfectly straight and the cuticle is of a chestnut-brown colour, smooth, 
though at the same time irregularly contracted into exceptionally large folds. 

In transverse microscopic section its roots are seen to have an interrupted ring 
of large cambium strands. These are either irregularly horseshoe-shaped or 
elHptical and arranged round the pith, which frequently becomes cavernous. 

Occasionally also a few single cambium bundles are seen scattered throughout 
the fundamental tissue. 

I understand that Prof. Dunstan has found, on analysis of a sampW of 
white-fe^feTi from Dudatoli, that daughter tubers contain nearly 1 per cent, and 
the mother tubers per cent, of pseudaconitine. 

The plant which Bruhl named as uar. poiysviiixa was supplied by Mr. J. S. C. 

Davis of Almora. When received by me the samples bore the names phutkia Almora 
[foikia), and gobaria — names which recall some of those reported by Duthie as Aconite, 
given in Garhwal. Recently Davis has obligingly furnished further material, 
as also a translation of a report which he had received from the political Peshkar 
at Garbyang. It would seem that at Garbyang, aconite root is designated 
mitha but that there are two forms, (a) fatkia and {b) gobaria. The former is 
a smaller and less poisonous plant than the latter. The roots furnished were 
found to have a wlrite farinaceous structure with a single irregular ring of 
cambium strands. 

IV. Pol o Aeo ites that contain ind aconite. This may be 

accepted as a series that corresponds botanically with the most 

valuable medicinal aconite of Europe and America — viz. NapelUis^ 

Stapf has shown that the true A. Na 2 )elUis nowhere exists in India. 

The world’s supply of medicinal aconite is, in fact, derived mainly 
from the cultivated plant, and comes very largely from Germany. 

But there are one or possibly two indigenous aconites met with in the 
extreme western division of the Himalaya and adjacent hills of the 
Panjab that seem worthy of a place in this section : — 

A. eh th , Sta'pf, lx. 142-4: ; A. Napellus, var. s'picatum, 

Duthie, Rec. Bot Surv. Ind., i., No. 3, 37 (in part); A. Napellus, 

Stewart, Pb. PL, 1-2 ; Dunstan, Agri. Ledg., 1897, No. 19, 377 ; 

A. Napellus, var. Mans, Goris, in Bull. Sc. Pharm., 1901, in., 112 ; 

A. Mans, Watt, Agri. Ledg., 1902, No. 3, 101 ; also dissectum. Watt, 
lx. 100 (in part) ; Dunstan and Andrews, Contrih. to Knowledge of 
Aconite Alkaloids, Trans. Qhem. Soc., 1905, 1620-36. 

This very beautiful species occurs on the sub-alpine and alpine Himalaya Kashmir and 
from Chitral to Kashmir, and also on the mountains of Hazara, between altitudes Hazara 
of 7,000 and 12,000 feet. It is the moTiW of Hazara ; tilia, kacJiang, dudhia, piun 
of the Himalaya, and &an-6a?-nagr of Kashmir. According to Dunstan and Andrews 
its roots contain /wrfacow/t/ne, an alkaloid which represents a compoimd inter- 
mediate between aconitine and pseudaconitine. Cash and Dunstan {Proc. Roy. 

<Soc., 1905, 468) have pointed out that its physiological action differs in degree 
only, and not in kind, from the two alkaloids just named. Samples have 
been furnished by Indian chenoists and druggists as “ True Aconitum 
Kapellus.” One contributor sent it imder the name of mitha zaher. Davies 
(Trade Report) alludes to 20 seers of mitha tilia as annually exported from 
Peshawar to Kabul. Moodeen Sheriff mentions the circumstance that a very 
small and highly poisonous root is sold in Northern India but never seen in the 
south. It differs from that of a. Napeitus by being smaller, shorter but com- 
paratively thicker. The tubers are seen in cross-section to have the cambium 
CQutmwQw? fpnmn. a more ov sinuous or wg* Th© 
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THE SWEET-FLAG 


^DENANTH RA 

>AVONINA 
led-wood 

of the stem are nearly always found on its upper extremity. It is not more 
than one inch or an inch and a quarter long. Is of a black colour ; curved, 
densely coated with short sharp thorns (lateral rootlets), and is terminated 
by a short, hard, smooth and pointed beak. In the dry state it has a horny 
or cartilaginous fracture. 

A. soo g* rieu , Staff, lx. 141-2; found in Gilgit. 

Higit Aconite. Of all the Indian forms of. the genus this comes nearest botanically to 

A, NaxfGiitis, Linn. The root does not appear to iOnd its way to the bazars of 
India. This species has not as yet been chemically investigated, and it is just 
possible that it may be found to contain aconitine. 


ACORU GALA U , Linn, ; FI. Br. Ind., vi., 555 ; AnoiDEiE. 
Thg Sweet-flag, hacha, shadgrantha, vashambu, etc. The imported Persian 
Sweet-flag, rhizome is known as hdhvach or Ml-vekhand. The medical treatise which 
constitutes The Bower Manuscript (Hoernle, transl.) makes repeated 
mention of this drug. 

It is the Calamus aromaticzis of mediaeval writers, and possibly the Acoron 
of the Greeks. It is a semi-aquatic herb occurring wild and sometimes culti- 
vated, from Kashmir to Assam, Manipur and Burma, and to the mountains of 
Central, Western and Southern India. It is most abundant between altitudes 
of 2,000 and 6,000 feet. An essential Oil prepared from the leaves is used in 
England in the preparation of a hair-powder, and from 1*3 to 2*6 per cent, of a 
yellow neutral essential oil may be extracted from the rhizomes, which like the 
other parts of the plant owe their property to the glucoside acorin. Gilde- 
meister and Hoffmann {Volatile Oils (written under the auspices of Schimmel & 
Oil. Oo.), 302) say that though the oil has been repeatedly examined no satisfactory 

insight into its chemical nature has been obtained. It is used in “ the manu- 
facture of liquors and of snufl,” but is less in demand than formerly for medicinal 
Medicine. purposes. Native medical practitioners consider the rhizome in large doses 

an emetic, in small doses tonic or stomachic and carminative. It is prescribed 
in cases of fever, rheumatism and dyspepsia, as well as for flatulence, even in 
infants. It is also a pleasant adjunct to tonic or purgative medicines, and as 
an aromatic stimulant is recommended for catarrh and distressing coughs. Dr. 
Childe, Second Physician to the Sir Jamsetji Jijibhai Hospital, Bombay, tried an 
authentic tincture for malaria, dyspepsia, dysentery and chronic bronchitis, 
and after careful experiment pronounced it inert. Linschoten, who studied 
the cultivation of sweet-flag in Gujarat and the Deccan (a.d. 1598), mentions a 
preparation called arata (a mixture of the rhizome of sweet-flag with garlic, 
cumin seeds, salt, sugar and butter) which was used as a strengthening medicine 
for horses. Nicholson {Man, Coimhatore, 247) refers to its use in the treatment 
of foot and mouth disease. ICf. also Taleef Shereef (Playfair, transl.), 1833, 34.] 
It is generally stated that a considerable demand exists for sweet-flag spirit 
Flavouring. as a Flavoubing- for gin, beer, etc., and that the supply is obtained from the 
Broads. district in Norfolk. In India it is said to be similarly employed in the 
manufacture of aromatic vinegar. The rhizomes of the bazdrs come mostly 
from the lower hills of Northern and Eastern India, but the imported Persian 
Trade. is the most expensive. As an illustration of local Tbadb, it may be 

observed that Mr. Coldstream mentions an export duty charged on sweet-flag 
in Sarmor State, but the root can be purchased there at the rate of 12 seers 
per rupee. No particulars are avaflable as to the total Indian trade or the 
foreign exports, if such exist, but a large supply is obtainable. Sir W. Lawrence 
{Valley of ^Kashmir, 72) speaks of it as an abundant wild plant in Kashmir, and 
the same^ is true of most if not all of the warm temperate tracts. [For Chemical 
and Medical opinions and results consult Thoms, ArcTiw. der PActrm., 1886, 466 ; 
TearhooJc P/iam., 1886, 161 ; 1888, 131 ; Joum. CJiem. Must., 19G1, xx., 833» 
1237 ; 1902, x^., 1295; 1903, xxii., 317 ; Pharmacog. Ind., iii., 53A; Kanny 
Indig. Driigs, 9; H.H. Sir Bragvat Singh ji, Aryan Med. Sc., 

52 ; etc.] 
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A 

INSECTICIDE AND ANTISEPTIC 

Red- wood (occasionally called Red Sandal- wood or Coral Wood), the ruhta 
hanchan, rakta hambaly ranjana, mandakaich, thorlagunjy valy hari-gumcki, etc., etc. 
Sometimes incorrectly called rakta-chandan {i*fe^rocarpiis santaiitiu^). A large 
deciduous tree met with in the moist forests of Bengal, Assam, Bombay, Madras 
and Burma, and readily propagated by seed. A O-um (madatia) is said to be 
afforded by it. The wood is powdered and used as a Bye, and is the red paste 
{tilak) with which the Brahmans colour their foreheads after bathing. Taylor 
{Topog. Stat. Dacca, 1840, 53) says a decoction of both the seeds and wood is used 
in pulmonary affections, and as an external application in chronic ophthalmia. 
The Ti EB is much employed for house-building and cabinet-making. The 
seeds, which are sometimes eaten, are bright red and therefore used for 
rosaries and as weights (about 4 grains). Ground to a paste with borax they 
form a useful cement. 


A ATODA VA ICA, JSTees ; FI Br. Ind., iv., 540; Acan- 
THACE^. The arusa, adulsa, balcas, vasa, hasunti, rus, adhatodi, mayay etc. 
A sub -herbaceous bush, found throughout the warmer tracts of India up 
to altitudes of 4,000 feet, and usually very abundant on the Sub- 
Himalayan tracts but much less common in Western and Southern 
than in Eastern India. Gregarious and found in large patches, but 
where it does not grow as a weed it is often semi-cultivated in hedgerows, 
and under these latter circumstances often attains the proportions of 
a large bush. 

Hooper {Handbook Imp. Inst, ser. No. 10) incorporates all the in- 

"formation available up to that date and should be consulted. Subsequent 
investigation has mainly consisted in careful therapeutic tests, with the object 
of ascertaining the medicinal value of the plant. The results of the inquiries 
will be found in the Report of the Indigenous Drugs Committee of India (i., 38, 
68, 183, 385-418, 497). It may be observed here that the verdicts of -recent 
trials in Indian hospitals may be said to confirm belief in the plant as affording 
relief in, chronic bronchitis and asthma, but to preclude acceptance of its reputed 
virtue in cases of phthisis. The medicinal properties of this plant are mentioned 
in The Bower Manuscript, recently translated by Dr. Hoemle. It is there 
called wis/j/U (85, etc.). 

The leaves are sometimes boiled with the sawdust of jack- wood to make a 
yellow Dye. They seem to be most frequently employed, however, as or with 
Mandbe, being either put on to the fields just before the rains and ploughed 
in, or scattered over rice-fields recently flooded. It does not seem established 
whether this agricultural utilisation is as a preventive against noxious insects (see 
below), or in recognition of the quantity of potash which they contain. At all 
events it is one of the principal plants employed in India for the preparation of 
pearl-ash. It appears also to be used not infrequently for gunpowder Chabooal, 
and in Bengal the wood is turned into Beads* In theNaga hills the stems are 
used in a Mnd of augury. 

Considerable difference of opinion prevails regarding the use of A.aittttoda 
an insecticide and antiseptic. In The Journal of the Pharmaceutical Society 
(April 7, 1888), Hooper announced that he had discovered the active principle 
of the plant to be an alkalc id, which he called ^;aaicw6, but seven years later 
Prof. Giacosa of Turin (at the instance of Sir Lauder Brunton) threw some doubt 
on this discovery, by stating that though he had found the leaves rich in 
potassium nitrate (and therefore a valuable green manure), he had found no 
alkaloid. In 1897, however. Hooper’s discovery was fully confirmed by Dr. W. G. 
Boorsma of Java, who added interesting suggestions as to the use of vasicmc 
both as a drug and as an insecticide. Although the insecticide property woidd 
thus seem established, it has been found by practical experiment vasicine 
cannot be used, at present available. A tartrate is in the market, but cheaper 
and equally efficacious insecticides already exist. The use of the leaves, both 

a green manure and as a poison to pests, especially on inimdated ground 
(originally, pointed out by me in 1887), might with advantage be further ‘ - 
vestigated and recommended to cultivators in localities where the plant abo ds. 
[Gf.^Taleef 6'Aeree/f(Playfair, transh), 1833, 12 ; Toelcker, Ind, Agri„ 

.1893,197.] 
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mar LO , Corr.; FI Br. Ind., I, 516 ; Cooke, FL 
Pres. Bomb., i., 192 ; Dutkie, FL U'p'per Gang. Plain, 143 ; Prain, Beng. 
Plants, i., 305 ; Be^L Cent. Indig. Drugs Comm., i., 137-40 ; the Bael 
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A small tree found here and there both wild and cultivated throughout 
India and Burma. It is sacred with the Hindus, the leaves being specially 
suited for the worship of Siva (Jones, As. Bes., 1790, ii., 349-50). It is all 
but universally known by its Sanskrit name hilm, a word which appears in some 
form, such as hel or hael, in most modern languages. The fruit is generally 
called sriphal. By the early European writers it was called Gydonia Bengalensis 
or Bengal Quince, and by others was confused with Cratmva reiigiosa (wliich 
see, p. 429), Garcia de Orta, followed by his reviewer Clusius {Arom. Hist., in 
Hist. Bxot. PL, 1605, 233) early in the 16th century, called it Marmelos de 
Bengala, and he and other writers make special mention of the value of the 
fruit in the treatment of dysentery. Jacobus Bontius {Hist. Nat. et Med. Ind. 
Or., 1629, in Piso, Ind. Utri. re Nat. et Med., 1658, 98) terms the fruit Malum 
cydonium. Rheede (Hort. Mai., 1686, iii., t. 37) calls it' covalam, but 
Rumphius, who wrote in 1750, makes no mention of it. Turning now to the 
Arab authors : Serapion describes three drugs under the names hel, fel and sel, 
but does not sufficiently distinguish these one from the other. Avicenna treats 
fel and hel €ts synonymous, and tells us that it is a drug with virtues very similar 
to the “ Apples of Mandragora.’’ [Of. Paulus ASgineta (Adams, transl.), iii., 448.] 
The Makhzan-el-Adioiya describes the fruit as cardiac, tonic and astringent. 
In ancient Sanskrit poems this tree is frequently alluded to, and by Hindu 
physicians it is much extolled. [Cf. The Bower Manuscript (Hoernle, transl.), 
14, etc. ; Pharmacog. Ind., i., 277.] 

There are believed to be several varieties, distinguished by the size and- 
shape of the leaflets when taken in conjunction with the size, shape and texture 
of the fruit. The main distinction may be said to bo into the wild state, with 
small, hard, round, very' astringent and unpalatable fruits having numerous 
seeds, . and the cultivated conditions with large, often oblong fruits, having 
frequently a comparatively soft rind, a richly flavoured and copious pulp with 
only few seeds. It has been observed that whilst in Northern, Western and 
Central India the wild fruits are very intoxicating and are often used as a fish 
poison, no such character attaches to the cultivated fruit. This curious ob- 
servation deserves further inquiry. Prom the Panj4b comes the statement 
that a form Imown as kagzi has a conically shaped fruit, while the cultivated 
plant generally met with is known as hil, and further that the wild condition (with 
small round fruits) is distinguished as the hillan — a name given in other pro- 
vinces of India to ireronia. {Gf, Joret, Les PI. dans HAntiq., 1904, ii., 285.] 

The hael is usually grown from seed, but in Burma advantage has been taken 
of the fact that it frequently sends up shoots from the roots, to propagate the 
approved races by root cuttings. It is generally stated that in from 5 to 8 years 
the plants will begin to fruit, and that when about 25 to 30 years old, the trees 
may be regarded as in full bearing. When grown for medicinal purposes only, 
a small round fruited form, much like the wild plant, is preferred, and it is main- 
tained by the Burmans that the best results are secured when that plant is 
grown on dry, open, rich soil. 

Bael takes ten months to ripen, and it may be said to come into season usually 
during March a^nd April. In some cases it can be had in December, January 
and February, but in such instances the fruit has most probably been forced. 
On the other hand, fresh fruit may be procured as late as June, having been 
simply left on the trees until required. 

A reddish-brown Gum is sparingly obtained from the stem. A gummy 
or mucous substance is secreted within the cells of the fruit, and thus 
around the seeds. This is universally used as a Cement, and if carefully 
mixed with lime will be found a clean and useful article that will set 
rapidly and firmly. It is reported to be obtained more copiously from 
the wild than the cultivated fruits. In Northern and Central India it 
is in special demand for the construction of* wells, since it sets firmly, 
takes a fine polish, and is not afiected by water. The pure mucus is 
spoken of as a yaluable for pictures and as a gum or lue of 
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special merit, where extra security and, at the same time, neatness are 
desired. It is reported to give brilhancy when added to water-colour 
paints. In Burma it is commonly mixed with paint as a dryer and to 
give a glossy surface. But perhaps the most remarkable use of this 
substance is that recorded in connection with the Madras Presidency. 
In Madura it would appear that the yogis (Hindu devotees) employ the 
pulp of the fruit as a half am or substitute for oil. For this purpose a 
ripe fruit is placed on the hearth until it bursts. The pulp is then re- 
moved from the shell, and a little water worked up with it until a glutinous 
material has been produced. After being purified, the pulp is rubbed 
over the body. A bath is then taken, when the pulp acts as a detergent 
and imparts a refreshing and coohng sensation. Of South Arcot it is 
stated that the mucous fluid only is used for the above purpose, and that 
it is rubbed on the hair in place of oil by the poorer classes or is employed 
as Soap in washing garments. The Dutch in Ceylon used formerly to 
prepare an Essential Oil {or attar) from the rind, known as Marmelle 
Oil (Journ, Agri.-Hort. Soc, Ind, (Proc.), 1857, ix., 134). A Pepfume 
is also distilled from the flowers. 

The Medicinal properties of hael fruit are so well known that they 
need hardly be detailed. The fresh ripe fruit is eaten as an article of 
Food by the poorer classes only, more especially the aboriginal hill tribes. 
By others it is mainly consumed as pickles or preserves or as a refreshing 
and mildly laxative drink or sherbet. Most writers say that the half- 
ripe fruit is extensively employed in India as an astringent, digestive and 
stomachic, and is prescribed in diarrhoea and dysentery, and often proves 
efiectual in chronic cases when all other remedies have failed. For these 
purposes, however, according to some writers, the wild fruit is preferable 
to the cultivated. It is certainly much more astringent, contains a larger 
amount of the gummy substance already mentioned, but has an objection- 
able quantity of seeds and only a very small amount of pulp. On the other 
hand, Colonel J. Parker (Medical Storekeeper to Government, Bombay 
Command) writes {Reft. Oent. Indig. Drugs Comm., l.c. 138), “Natives 
do not use the unripe fruits for medicinal purposes, but the pickle prepared 
therefrom is considered to be admissible in illness when other forms of 
pickle are said to be contra-indicated. The half-ripe fruit is adopted by 
the British Pharmacopoeia, but the rind only of the ripe fruit is used at 
this Depot in the manufacture of Extractum Belae Liquidum.” Moodeen 
Sherifl recommends for medicinal use a syrup made of the pulp of the 
ripe fruit, as more especially serviceable for chronic afiections, and a 
powder of the pulp of the half-ripe fruit for acute diseases. He says of 
the last preparation that it is specially useful in altering the nature of 
dysenteric motions rather than in reducing their frequency. 

The sun-dried shoes of bael (generally known as helgiri) may be seen 
in every drug shop of India. They are not supposed to be injured by 
time, if kept perfectly dry, but in Europe the same beneficial results have 
not been attained with this drug^as in India, a circumstance explained 
by European physicians by the theory that the dry shoes deteriorate 
when kept for more than one season. Dymock says, “The best pre- 
paration of bael-fruit is a Maemalade made from the fuh-grown but 
still tender fruit, cut in thin slices ; it keeps well, which is not the case 
with the conserve made from the pulp of the ripe fruit that is usually 
met with iu the shops.” 
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In addition to the fruit, tlie root-bark is "viewed as medicinal and 
employed in tbe treatment of intermittent fevers. Tbe former is^ one 
of tbe chief ingredients in tbe mucb- talked- of dasamula of Hindu medicine 
— a preparation from ten roots. Tbe leaves wben fresb are made into a 
Poultice and used in opbtbalmia and maggot-infested wounds. Tbe 
Juice expressed from tbe leaves is bitter and pungent. Diluted witb 
water it is bigbly spoken of as a remedy in catarrh, fever and biliousness. 
It may be preserved by being boiled in oil. Tbe leaves are eaten in order 
to destroy tbe desire for food, and are so employed by sadJius. Bael fruit 
is employed in tbe treatment of scum in vinegar manufacture (seep. 1110). 

The Timber, yellowish-white, mottled, close-grained, hard, has no heart- 
wood, is not very durable and is readily attacked by insects. It weighs from 
40 to 50 lb. per cubic foot. When freshly cut it has an aromatic smell. Ac- 
cording to certain Hindus it is sacrilege to cut this tree down, but chiefly when 
cultivated and more especially when near temples. In the wild state, or when 
the tree has been neglected or has been killed, it may be felled and the timber 
utilised even for fuel or charcoal. It is used in the construction of suga^r and 
oil mills, carts, agricultural implements, and, according to some writers,^ in th^ 
construction of idols, combs, and beads for certain rosaries. In the Institutes of 
Manu (ii., 45) the wood is given as an alternative with that of iBufett fro ndosa, 
whence the Brahman sticks may be made. 

Although there must be a very large local Trade in nothing in the way 
of actual returns can be quoted. The dry fruits sell at about Bs. 1 per 100 and 
the green fruits at less than half that figure. The dry pulp (helgiri) can be 
purchased at about Bs. 20 per cwt. Although several firms, such as the Great 
Eastern Hotel Company, Ltd., in Calcutta, regularly manufacture the mar- 
malade, the article does not appear to be exported to any appreciable extent. 
In the London ** price-current,” quotations are given of dried and sbced fruit 
fetching from Id. to 4d. per lb. It is often observed, however, that the market 
is neglected and the demand very Hmited. 

The dried fruits, with pulp excavated, are largely employed as boxes in 
which to store medicines, sacred ashes, etc. Small ones are beautifully carved, 
and made into Sktjff-boxes. A considerable trade is done all over India in 
those ornate boxes, but it is feared that the majority may in reality be 
made from the small hard fruits of JFeroniUf rather than of ^gie. In the 
snuff-boxes made at Peshawar there is a considerable export to Kabul and 
Lower India. Ganjam, far to the south, is famed for its charmingly carved 
snufi-boxes — these show the 10 incarnations of Vishnu. Charged with gun- 
powder, the small dry fruits are also employed as bombs in Eirbwork exhibitions. 
Very young fruits (about half an inch in diameter) are used as Beads and are 
arranged alternately in necklaces with the seeds of Mtceoctirpua Oanitrus 
(the rudrah). These are specially worn by religious men of the Siva sect. The 
wood ground down on a stone to a paste, with a little water, is often employed 
alone or in combination with sandal-wood to give the white transverse caste 
markings on the forehead of the Sivites. 

[The following works may be consulted, in addition to those indicated above 
or mentioned in the Dictionary '. — Buchanan-Hamilton, Stat. A.cc. Dinaj., 1833, 
153; Journ. As. Soc., 1819, vii., 264; Ainslie, Mat. Ind., 1826, ii., 188; Taleef 
SJieeref (Playfair, transl.), 1833, 42, 54; Joum. Agri.Sort. Soc. Ind. {Proc.)^ 
1857, 133; 1859, x., 157 ; 1863, xii., 348 ; 1865, xiii.. pt. ii., 61 ; 1869 (n.s.), i., 
pt. ia., 58; 1872, iii., pt. ii., 14-26; Basu, Agri. Lohardaga, 1890, i., 130 ; 
Moodeen Sherifi, Mat. Med. Mad., 1891, 8^7 ; Bull. Dept. Agri., 1896, Nos. 2, 8 ; 
Innes, Jungle Prod,, 1898, 8 ; Banerjei, Agri. Cuttack, 1893, 191 ; Woodrow, 
Card, in Ind., 1899, 217 ; etc., etc,] 
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present species is often designated in Bengal and Assam, hhat (wliite or rice- 
like) or fhul (flower or soit)-sola, in order to distinguish it from — 
indie , Linn. ; the hat or hath (hard)-5oZir, huMla, haihia- 
dhendoTf etc. The chirmilli or sirmilli is Seshatiia and not ^sc1iy~ 
nomene—si plant often used as a substitute for sola. 

The former species is a floating bush, with sensitive leaves, found on land Habitat, 
annually inundated or within the margins of tanks or lakes throughout Bengal 
and the greater part of Assam ; is frequent in Burma and also present in South 
India. The latter, a taller more bushy plant and much less aquatic in habit, 
represents the genus in the other provinces, is found in Bengal, Assam and 
Burma only above water-level, or on land temporarily flooded. Neither species 
is systematically cultivated, but in November and December the upper portions 
of aspera bearing pods are severed and tlirown on the water and the Distribution, 
seeds thus become self-sown. The roots also are perennial. By February- Seasons. 

March the pods are ripe and the pith-yielding shoots over-ripe ; the stem then 
becomes dry, shrunk and discoloured, whilst a large cavern forms along the 
centre. The plant usually grows in from 2 to 4 or 6 feet of water, and when 
found living above water-level it appears to be unhealthy. It is often seen 
in the comers of rice-fields, but as a rule is viewed as a pernicious weed, and 
accordingly uprooted. 

B-oxburgh would appear to liavo been the first person to draw attention 
to this plant and its economic uses. He recommended its adoption as a sub- 
stitute for. cork in the manufacture of swimming- jackets and lifeboats. But Cork Substitutes, 
it is curious that he makes no mention of its use in the construction of hats 
{sola-topis). In Bengal and Assam the workers in Pith usually belong to the Manufacturers. 
Malakar or Mali caste of Hindus, who as a rule acquire the hereditary and 
exclusive privilege of manufacturing garlands for ceremonial use in certain 
districts. The thicker portions of the stems only are cut into lengths of 2-3 feet. Preparation. 
These are tied into bundles and stored until dry, when the brown bark is re- 
moved and the pith out up as required. If intended for the manufacture of 
hats, caps, or frames of puggries, it is split into thin sheets. For this purpose 
the stem is held in front of the operator and with a long thin, sharp knife 
is stripped spirally, the knife being made to travel round and round Stripping, 
within the thickness until the whole stem is reduced to a sheet not 
much thicker than note-paper. Hats, etc., are worked up on wooden or clay Hats, etc. 
moulds, and, if honestly made, are built up layer upon layer of sola sheets 
pasted one on the top of the other. By dishonest makers a large proportion 
of paper is intermixed with the pith, thus adding greatly to the weight of 
the hat and lessening very materially its insulating power (to the rays of the sun) 
wherein lies the superiority of the pith hats (sola-topis) over all others used in 
the East. 

In the Roorki district the pith from indica is very largely used for 
sola-topis with a surface-dressing of Bengal pith. Owing to its hardness, this 
form of pith cannot be split into the very tMn sheets needed for flower manu- Bower 
facture. If pith be required for this purpose, or for weaving into mats, the Manufacture, 
debarked stalks of je. aspera are drawn between bamboos f tened upright 
in the ground at various distances apart, or are flattened by means of smooth 
stones. By either of these methods the pith is compressed, and will retain the 
form thus given it until moistened, when it again expands. To make a flower, 
the strips of sola are compressed in such a manner that in transverse section 
they are more or less triangular in shape, and along the surface, corresponding 
to the b e of the triangle, parallel lines are cut. The strips are then sliced 
transversely with a sharp knife into very thin pieces. The pointed ends of the 
triangles are inserted into shts made on another stick of sola, intended es the 
stalk of the flower. When the required parts have been thus inserted into 
their places a brush, moistened in green-coloured water, is made to touch the 
outer whorl of triangles. These instantly expand and become the sepals of 
the rose or other flower. A brush, moistened in pink or other coloured water, Swell when 
next touches the inner whorls, and these, obeying the magici ’s wand, expand moistened, 
into petals, and are bent while still fl cid into the desired positio . The slits 
cut lengthwise along the compressed sticks of sola are now seen to open out 
into petaloid teeth. Stamens are formed of thin strips of pith, upon the ex- Stamens or 
tremities of which, particles of sugar^(from a coloured sacch *ne fluid) have 
been made to crystallise, th forming glistening anthers. Floral buds are 
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SOLA AND SOLA SUBSTITUTES 

constructed o£ stained grains of rice fastened within green leaflets of sola. [Of* 
Ind. A.rt at Delhi, 1903, 169.] 

The three great centres of this art may be said to be Dacca and Man- 
dalay for small and large flowers respectively, and Tanjore for models ; 
but the ceremonial craft of the Malakars is practised all over India, The 
introduction of matches has practically rendered obsolete the domestic 
use of sola as a tinder with flint, but the pith is now made into covers 
for water-bottles, stoppers for medicine-bottles, arid plugs to widen ear- 
ring holes in the ears. It is also employed as a Hning for the tops of 
palanquins and for seats and cushions, as also for the ornate Muhammadan 
tazias used at the Muharram. The cheaper pith of indica is usually 
employed for fishing-floats, fishing-baskets, rafts and swimming-belts, as 
it is supposed to be specially durable in water. Where procurable in 
abundance it is said to be especially useful in firing pottery, and the 
charcoal made from it is highly prized in the manufacture of gunpowder. 

The soft sola aspBt*a) is used in surgery for insertion into the opening 
of a sinus or abscess since it rapidly absorbs moisture, expands, and thus widens 
the opening. A long article on the Chemistry of Sola by Hanncock and Dahl 
will be foxmd in The Chemical News (July 12, 1895). The leaves of the sola 
plant are sometimes used as a Pot-herb, and an Oil is extracted from the seeds. 
[Cf. also Hanausek, Micro, Tech. Prod. (Winton and Barber, transl.), 1907, 253-5.] 

There is practically only a local demand for soZa-pith, and in its un- 
manufactured condition it is hardly ever exported. The best quality is 
obtainable in Bengal, and is carried thence all over India. To this day 
the centre of the Trade may be said to be in Calcutta, where the manu- 
facture of soladofis appears to have originated. No information is avail- 
able as to the trade in the harder pith of indica, but it may be 
recognised by the circumstance that the stem is curiously striated on 
the thin bark and has wart-like formations along the striations. A 
central pith is always present in the form of a hollow surrounded by 
a slightly hardened layer. In JP. aspera the bark is not striated; 
the stem unless over-ripe is quite solid, very soft and of a pure white 
colour. [C/. Acosta, Tract, de las Drogas, 1578, 241; Journ.Soc. Chem. 
Indust., 1903, xxii., 198 ; Der Tro'penjpflanzer, v., 598.] 

Sola Substitutes. — The following are the chief substitutes : — 

Aralia ar ata. Pentapetes ph nicea. 

Cassia i osoides. esbania paludosa. 

Cephalanthus occidentalis. onneratia acida. 

Heptapleuru hypoleucu . Trevesia pal ata. 
i osa pudica. 

AG AT I LO ATI LI A, Salish. ; Gamble, Man, Ind. 
Timhs., 703; CoNiFERiE. A lofty tree met with in Burma and the 
Malay Peninsula and islands. 

It is in Burma known as theet-men and is genorally spoken of as the Amboyna- 
or White Pine. It affords a large quantity of transparent resin known as 
Dammar, which is used like that of the New Zealand cowdie or kauri dammar 
{AgatHts mistraiis, Salisb.) in the manufacture of Varnish similar to Copal and for 
waxing and polishing fabrics. \Cf. Roxb.^ Trans. Soc. 1805, xxiii., 412-3.] 

AGAV , Linn., Gen. PI. n., 431 (ed. vi.), 1767, 171 ; Thurston, 
Extract, of Fibre, in Bull. De'pt. Land Rec. and Agri. Mad., 1903, No. 
30; Drummond and Prain, Notes on Agave and Furcrcea, m Bull. Dept. 
Land Rec. and Agri. Beng., 1905, No. 8 ; reprinted in Agri. 1906, 

No. 7; FI Br. Ind., vi., 277 ; Amaryllide^. 
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ALOE AND SISAL FIBRE 

• Drummond and Prain, the most recent authors on the Indian Agaves, 
review the various botanical opinions that have been advanced, give a 
complete history of the useful species, and . also furnish a record of publi- 
cations so exhaustive as to render further treatment in this work almost 
undesirable. The citation of pubhcations below is intended therefore to 
amplify the enumeration given by these authors in so far as works, mainly 
of practical and commercial interest, are concerned. 

Distribution. — The species of Agave are indigenous to tropical South 
America, Mexico and the Southern States of North America- By cultiva- 
tion (chiefly during the 16th to 18th centuries) the forms of industrial and 
horticultural interest have been distributed throughout the greater part of 
the warm temperate and tropical regions of the globe. Several have even 
become acclimatised (or have run wild) in South Europe, Africa, India, 
the West Indies and some portions of the American Continent where they 
are beheved not to have been indigenous. While completely naturalised 
in the warmer tracts of India, one of the species has become equally at 
home on the hills up to an altitude of 6,000 feet, provided the soil be dry 
and rocky, and the atmosphere not too moist. They are best known 
under the following names — American Aloe, Century Plant, Carata, Pita, 
Sisal Hemp, White Rope Fibre, and the like. 

istory. — One of the earliest detailed accounts of the economic properties 
of these plants was that given by Gomara {Hist. Gen. de las Indias, 1554, 334). 
Writing of the Spanish West Indies including Mexico, he speaks of a plant Imown 
to the Natives as metl or maguey (r= tree of wonders) and to the Spaniards as 
cardan (the thistle). He gives a statement of its use for textile purposes, and 
explains the name fil-y-agulla as referring to 'the use of the spine as a needle 
and the fibre as thread. Fragosus [Hist. Med. Ind., 1600, 88) mentions the 
wine obtained from the plant {pacUre — the pulque of later writers). Dodonseus 
{Purgantiumj 1574, 115) publishes a plate borrowed from Clusius who had it 
prepared from a plant seen by him near Valentia {Bar. Stirp. Hist. Hisp. 
Obs., 1576, 442). The same plate did duty in some form with later writers 
for the next two hundred years, though it usually appeared side by side with 
the plate of Camerarius {Hart. Med., 1588, 10-11, t. v.). In 1727 Trew 
published an excellent monograph on the subject with a careful drawing 
of the flower. As regards India the first authentic reference would appear 
to be that of Roxburgh {Obs. on Substitutes for Hemp and JFlax, 1801). In 
The Journal of pie Society of Arts (1804, xxii.) he speaks of Agave as wild and 
beautiful, and in his Hortus Bengalensis (1814, 25) he mentions three species, 
A. Cantata f A. im*ida, and .4. tnh&rosai The first h© tells US had been in- 
troduced into the Royal Botanic Gardens, Calcutta, before 1794 (from India, 
locality not stated), and further he affirms that it possessed a Sanskrit name — 
hantala ; the second he speaks of as a native of America ; and the third he says 
had been procured from Kew but turned out to be the plant called “ Yucca 
Superba ” of the Calcutta Gardens — a plant which had been procured direct from 
America in 1799. Subsequently Roxburgh {FI. Ind., ii., 167) was induced to think 
it wild. But neither the name hantala (nor any other) has been accepted 
by other writers as being Sanskrit. Roxburgh doubtless obtained it from 
Sir W. Jones (As. Bes., iv., 230). It is possibly a gloss on katevala, Rheede’s 
name for the medicinal aloe.. The names that exist are mostly descriptive 
or comparative and thus modern, for example, bansheora (—the bamboo 
:panaamts) or bara kanvar (— • the large aloe). From Vasco da Gama (1498) dowm 
to Hedges (1683) none of the Indian travellers seem to mention agave. It is 
not referred to in the Memoirs of Babe^^ nor the Administration of Akbar (the 
Ain-i-Ahbari), though the pine-apple appears in the latter work. It is perhaps 
refpred to by Hove in 1787, and twenty years later Buchanan-Hamilton speaks 
of its being much planted as a hedge. There is reason to believe that it was 
introduced into Northern India by Rohill from the south on purpose to be 
employed as an impenetrable hedge around forts. The name hethi (usually re- 
stricted to JPandanus) is the most general name for agave in Central India. But 
it is significant that Rheede should say nothing of agave in his account of the 
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plants "of the West Coast of India (1678), while Rumphins {Herb. Amb.^ 1750, y., 273, 
pi. 94) shoiild describe and figure a plant which is certainly agave and possibly 
A. Ca/ivtaia. It seems then to have been a very recent discovery, and^ it 
probably reached India from America by the trade-route, vid the East Indian 
Archipelago. 

Brief History of the Efforts to acclimatise Sisal Fibre in India. — The several 
Governments of the West Indies (more especially of the Bahamas) have 
made strenuous efiorts to participate in the sisal hemp trade, and the Blue 
Books that have appeared from time to time contain much of great value. 
It is perhaps safe to say of India that by far the most important contribution 
to the existing knowledge of cultivated agaves has been the direct outcome 
of the great personal interest taken by the former Director of the Royal 
Gardens, Kew, Sir William Thiselfcon-Dyer. Live plants of all the more Mghly 
approved species and races of agave were procured and the more interesting of 
these distributed to the Colonies and India. Reports have at the same time 
been obtained from the indigenous habitats of the various species as also 
from the regions of most successful production, and these have from ^ time to 
time been published in the Kew Bulletin. Still later the information thus 
collected has most considerately been brought together and republished in one 
volume [Bull., add. ser., 1898), thus forming a convenient -book of reference 
that gives full particulars of the results attained within recent times. The 
Director of Kew, at the suggestion of Sir George liing, and subsequently of 
the Revenue and Agricultural Department of the Government of India, procured 
and forwarded to India three consignments of live plants of sisal hemp. The 
first reached India on July 9, 1890, but the plants were found to be dead 
on arrival at the Royal Botanic Gardens, Sibpur, Calcutta. The second consign- 
ment of 1,000 plants came to hand on October 29, 1891, and it was then found 
that 643 were alive. The third consignment of 4,900 plants reached Sibpur on 
October 14, 1892, and of these 2,984 were alive. Prior to these consignments, 
however, the Botanic Gardens, Saharanpur, had received by post in 1886, direct 
from Florida, a few live suckers. One of these had been successfully grown and 
had yielded many young plants, of which a limited distribution was made. Re- 
cently a report was called for as to the success attained with the 1892 consignment 
of plants. The preparation of that report was entrusted to Lt.-Col. D. Prain, 
at that time Curator of the Calcutta Herbarium. The recipients of the plants 
issued from the Royal Botanic Gardens were invited to furnish information on 
eleven separate subjects of inquiry, such as the nature of soil on which the 
plants had been grown ; distance planted apart ; percentage of deaths ; the 
date on which they afforded suckers ; date at which the plants were cut ; the 
length of fibre obtained ; the method adopted in preparation of fibre, etc., etc. 
It may be here explained that the Agri. -Horticultural Society 6f India 
having received a supply of plants from the Superintendent of the Royal 
Botanic Gardens, Calcutta, issued these to the members of that Society, 
and the swers furnished to the series of questions were published in 
the Journal (1898, xi., n.s., 864-8). The replies received by Praia were 
incorporated in his report. This was republished in The Agricultural Ledger 
(1900, No. 6), and may therefore be regarded as a most important practical 
contribution to our knowledge of the sisal hemp fibre in India. It will be there 
found that Praia concludes a letter to the Hon, Secretary of the Agri.- 
Horticultural Society of Madr follows: “I may add, for your informa- 
tion, that since preparing my Note I have learned that two private importations 
fro Florida of Sisal Hemp plants, one in the Tirhut (indigo) area, and one in 
Assam (tea) area, have taken place, the parties concerned having said nothing 
about these importations, and all that I am atble to say regarding the is 
that the efforts of the various Indian Governments, detailed in my note on Sisal 
plus those of your Society and of the Cover ent of Madr are, when put 
together, insignificant as compared with either of those private ventures.” Of 
Dauracherre, in South Sylhet (the Assam instance doubtless in the above 
quotation), it is said that 10,000 plants were imported from Florida in 1894. 
In 1901 most of the original stock were poling and each yielding 2,000 to 3,000 
bulbils. Mr. J. Cameron in his address to the United Planters’ Association of 
South India in 1900 stated that the Mysore Government had imported over 4,000 
plants direct from Florida about seven years previous. These had taken kindly 
to the climate and now afforded material for an extensive propagation. 

Carrying the Indian records to more recent dates, two exceedingly important 
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papers have appeared : (1) A Note on Agave and Furcrceahy Drummond and 
Prfiin, and (2) Sisal Hemp Culture by Mann and Hunter. The former tackles 
in an able manner the much disputed botanical origin of the commercial plants 
and the latter gives useful details of an Indian plantation. Before dealing with 
the practical issues it may be advantageous to exhibit in this place the botanical 
opinions. 

Specie^ d Varieties.— The necessity for a complete revision of the species ^ • 

of this genus, more especially the cultivated forms, has long been f5t as 
very urgent. Much has been done by systematic botanists for the wild forms 
in their native habitats, but much still requires to be accomplished before Sources of 
we possess the accurate knowledge essential to industrial progress. Cultivators Ambi^ifcy. 
have not always gone to botanists to secure their original supplies. There have 
in consequence been carried here and there throughout the tropics a multiplicity 
of forms, some at least of which in their new homes seem to have made confusion 
confounded by modifying the colour, shape and spinosity of their leaves until 
they have greatly obscm-ed their botanical characteristics. And these have also 
brought with them incorrect or even quasi-scientific names that have passed 
unchallenged for many years. Hence it is no matter for surprise that the Agave 
lurida of one high authority is not the Agave ittruia of “certain practical 
men.” The blame for this state of affairs cannot, however, be cast at the one or 
the other : errors and misconceptions are unavoidable in the early stages of most 
discoveries. The necessity for a common basis of knowledge is now, however, 
the more urgently demanded. Drummond and Prain (Z.c. Agri. Ledg., 1906^ inaastoiai 
No. 7) have taken a most valuable step in the direction of the elimination of 
ambiguity. They have reduced the Indian cultivated and acclimatised forms 
to some ten species, and of these five or six are of industrial merit. It would 
be presumptuous for any one who has not specially stuped this perplexing 
genus to venture on a critical review of the conclusions arrived at by these dis^ 
tinguished botanists. I shall accordingly content myself with an effort to 
transcribe into one place what appears to me of special value to practical men, 
and in so doing endeavour to focus my abstract alphabetically under the 
scientific names giv^ in the Notes for the chief forms : — 

Agave a ericana^ Unn., Sp. PL, 1753, i., 323. — This plant (to which alone The 
that trivial name should be restricted) exists in In(ha as an ornamental Horticultural 
garden plant only. It is extremely constant in its characteristics, and except 
horticultural sports (in which the leaves become parti-coloured) it h no 
authentic warieties.^ Although a fibre can be and has. been extracted from its 
leaves, this plant is of no value as a textile and does not exist anywhere in 
India in such abimdance as to be of importance. The cultivated stock pro- 
bably originated' ’ the West Indies. [O/. Driimmond and Prain Ic 8^5 
121-2, 126, 136, 151.] ‘ ' 

a; Gantala, Roxb.; A. vivipara, Dalz. Gibs, {non Linn.), FI. Bomb, (suppl ) 

1861, 93.— This would appear (as indicated above) to have been the species 

that first re hed India. It had taken such a firm hold of the country by 

1804 that Boxburih, when led to suppose that it had a Sanskrit' name* w 

induced to regard the plant as indigenous. It is common in hedges d one of 

the two species most widely spread and most plentiful in India. Frequent near 

Bombay, in the northern portions of Madras Presidency, in Central India, Bombay Aloe 

and in the Gangetic plain generally, as far north as the sub-mountain districts E’ibre. 

of the provinces of Agra and the Panjab, ascending the hills to close on 6,000 

feet, but is absent from the arid strip between Gwalior and Delhi. Fibre is 

extr ted from its leaves in considerable quantity, but opinions on its quality 

are conflicting. It is the chief source of the Bombay Aloe Fibre of commerce 

[G/. Drummond and Prain, Z.c. 87-8, 100, 105, 133-4, 135, 138-9, etc.] 

A. sp. (? A. elongata, c/acot.). — Drummond and Prain (l.c. 88, 101, 105, etc.) 

^ow that the plant here indicated cannot be identified a. ‘Mmeocioana, Lamk. 

Further they- observe that it approaches v** sisaia^ha and is intermediate 

l^tween that and A. Cantata. It seen^ very close to the species cultivated at 

^ ^ A^rigia^, var. ei^gatg, It h been met with in the Upper Gangetic The Agare of tbe 

plain^ for stance at Dehra Dun and the Panjdb SiwaUks; it is somewhat 

exte ively plenty along N.W. India, and is the most prevalent 

form m the dry arid tract from Gwalior to Delhi, being there, it were, obtruded 

into the QQ, oi A. ca^^tala. The fibre h not been sufficiently investi ated, 
but it see good and would probably be found valuable. The plant has been 
rown on a marketable scale in the dry tract between the Ohambal and the Jumna. 
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A sisalana, Pemne . — The True Sisal Hemp Plant of India, Australia, the 
Pacific Islands, etc. This was introduced on various occasions between 1885 
and 1892. It is cultivated in Burma, Cachar, Sylhet, Assam, Bengal, N.W. 
India (as far as Lahore), Central India, Bombay, the Deccan (Poona), Mysore 
and Madras (Bellary). Original stock, obtained from cultivation in Yucatan, 
conveyed in 1834 to Florida and other parts of America, thence to the West 
Indies and finally to India. There are forms with the leaves having the margins 
spinose and others naked, but these conditions may be found on the same plant, 
so that they are not varietal in value. The seedlings and bulbils of both forms 
are spinose. There is but one form of sisal in all India. Mr. Cameron fixes 
its introduction into Mysore in the year 1892. He mentions that the Lai 
Bagh of Bangalore had recently sold from its stock 45,000 plants. [Cf. 
Drummond and Prain, Z.c. 83, 89-90, 96, 99, 103, 117, 135, 143-7 ; also Proc. 
Agri.-Hort. Soc. Mad., 1903, 44-6.] 

A. Vera Cruz, Miller, Diet. Oard. (ed. 8), 1768, Ho. 7. — Possibly this plant 
came originally from Mexico. It is naturalised throughout Southern Europe, 
in most of the Mediterranean Islands and in H.W. Africa, but has not been 
recorded from S.E. Europe or the Orient, etc. This would seem to be the 
A., antericttria, of Clusius, and of most writers prior to the time when Li sens 
restricted that name to the special ornamental garden plant. It has been 
called -4. itirida by some writers (but is not a. Uirida, Jacquin). Intro- 
duced into India from the Chelsea Physic Garden by Lord Auckland during 
1836, and looked on by W'allich as doubtfully distinct fro 4. 

Recorded as met with here and there practically all over India, but more 
especially in the Eastern Peninsula. Is spoken of as frequent in the Gangetic 
plains north to Cawnpore, used for hedging and luxuriates in Calcutta 
gardens, but rapidly disappears from all localities subject to occasional frosts. 
It stands a moist atmosphere more successfully than do most other species, 
and has become naturalised in Mysore. The fibre has not been separately 
reported on, so that its special properties, if any, are not at present known. [Cf, 
Drummond and Prain, Z.c. 80, 83, 86-7, 99, 106, 121, 126, 131, 140, etc.] The 
above may be given as a conspectus of the opinions held regarding this species. 
Compiling from an extensive correspondence and comprehensive series of 
practical (not botanical) opinions, it would appear highly probable that the fibre 
of this plant has given origin to the low valuations of the so-called Aloe Fibre of 
India. 

A. Ightii, Prain; A. mvipara, Wight, Ic. PI. Ind. Or., vi., n. 2024; Baker, 
Card. Chron., n.s. 1877, viii., 780 {non Linn.). The Bastardi Aloe.— This 
is a well-known naturalised form in Southern, Central, Horthem and Western 
India. It is wrongly regarded by some as being a. cantaia, Roxb , and is 
often spoken of desi or “ Native ” owing to its being self-sown. It is easily 
recognised by its roimd, compact rosette of pale-coloured rather stiff leaves. It 
is widely spread in the drier tracts of India from Mysore to the Panjdb. It 
extends to the extreme south and to the east of Bengal and Assam, but does 
not thrive in damp coimtries. The fibre has been reported as good but 
shorter than A. sisaiftna, and on that account is not so uch in demand as 
formerly. [Of. Drummond and Prain, Z.c. 91, 101-3, 123, 139, etc. ; Greengrass, 
JuetieT in. Madras Mail, 1903.] 

A. loiigisepala, Toflf. — This is species (H.) of Drummond and Prain (Z.c. 90). 
It is naturalised at Saharanpur, met with near Calcutta, and also in Southern 
India and N.E. Bruma, though nowhere on a large scale. It is distinguished 
in Saharanpur as raTtibans Jceora, and is understood to be most probably the 
plant that furnished the fibre favourably reported on so many years ago. It has 
an acrid juice. 

[Cf. Martins, PI. Brazil, 1842-71, iii., pt. i., 183-6; Terraceiano, Monog. 
delle Agave, 1885 ; Kew Bull, (numerous articles), 1887-92 ; Dodge, Pept. Sisal 
Hemp Cult, U.S. Dept. Agri., 1891, No. 3; also Leaf Fibre of TJ. 8., 1893 ; 
Morris, Comm. Fibres, Cantor Lect. in Jottrn. Soc. *4rZs, 1895; Pinart et Bourgeois, 
VAloe Amer., 1896 ; Dodge, Z7ae/wZ Fibre PI. of World,\391, 41-53 ; Text. Joum. 
JneZ., April 1899 ; Pioneer, Sept. 1899 ; Rogers, Ind. (^ard., Nov. 1900 ; Ir^. Agri., 
Feb, 1901; Colon. Bepta. {Bahamas), 1900, No. 327 ; Jumelle, Lea Ciilt. Colon. 
{IndusQ, 1901, 61-0 ; Capital, JrniQ 1902; Wiesner, Die Bohst. des Pfkcnzenr., 
1903, ii., 375-89 ; Dunstan, Imp. Inst, Tech. Bepts., 1903, 58-9; Dewey, Prm. 
Comm. PI. Fibres, in U S. Yearbook, 1903, 395 ; Philippine Bureau Agri., 1904, 
No. ,10.] 
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Syno'psis of the Properties and Uses, 

The Fibre.— The leaves yield a fibre, the Aloe Fibre, Sisal Hemp 
or Vegetable Silk, which in common with most fibres of this class is 
often designated Pita, 

edicine.— The large, moist, fleshy leaves are sometimes used as a 
poultice. The expressed juice of the leaves is administered by American 
doctors as a resolvent and alterative, especially in syphilis (Ponder 
and Hooper, Mat. Med. Ind., 165). The roots are diuretic and anti- 
syphilitic, and are said to find their way to Europe mixed with Sarsaparilla. 
Prescott {Eist. Mexico) says that when properly cooked, the root afiords 
a “ palatable and nutritious food.” 

Food and Fodder. — In its young green state the stem is regularly used 
as an article of Food, as for example during the famine of North Arcot 
(Lisboa, Useful PI, Bomh,, 205). In The Agricultural Ledger (1893, No. 
3) Mr. J. 0. Miller gives the results of the experiments made in the 
United Provinces to test the value of these plants as articles of food, and 
the conclusion may be said to have been unfavourable. The leaves are 
occasionally utilised as Fodder, especially for ostriches. {Cf. Agri. 
Journ., Dept. Agri. Cape Colony, July 1896, 252, 386.] 

The Sap. — If the central bud be lopped ofi at the flowering season, 
the cut stem discharges freely a sour-sweet liquid which ferments rapidly 
and forms the Pulque beer of the Spaniards, or by distillation a kind of 
brandy known as Mescal. The putrid odour of the pulque is said to be 
due ■ to the vats in which it is fermented being made of hides [Century 
Diet., 1899, vi., 484). The species specially cultivated for pulque is 
probably A, Salmianci^ Otto, never ^1. wmeTicana^ Linn, \Cf. Journ, 
d'Agri. Trop., 1901, 42 ; Drummond and Prain, l,c, 98 ; Bull. Un. Agri. 
Caled,, 1903, ix., 11.] Sugar and vinegar may also be prepared from 
the sap. 

Industrial. — The juice may be used as a Substitute for Soar. 
Wall-plaster impregnated with the expressed juice is said to be proof 
against the ravages of white ants. (This same statement of the use iu 
Cement has, it will be found, been made under Aloe, p. 59 ) A writer in 
The Madras Mail (Oct. 1901) says that the juice rubbed on the hands 
and feet protects them from injury by fire, hence the “ fire-walking ” 
of the Saniyasis. The flowering stem, dried and cut into slices, may 
be employed as a natural razor-strop or as a substitute for cork. The 
pulp after removal of the fibre is a valuable manure for the land on 
which the plant has been cultivated. It is rich in lime, magnesia and 
potash. 

Fibre.^ — If possible, it would seem the most useful course to refer the 
observations that follow to two sections: (I.) The Production of 
THE Aloe Fibres and (IL) The Production of Sisal Hemf. 
The former practically means the fibre from stock acclimatised in 
India many years ago, and the latter the fibre of more recently 
introduced plants. There are, however, only two or three localities in 
India where Agaves are systematically cultivated, and in these planta- 
tions, both old and new stock doubtless exist. But so much ambiguity 
and lisappointment have resulted from not separately recognising the 
merits of the old stock that it seems desirable to endeavour to separate the 
Indian fibre into the two groups indicated, viz. American Aloe Fibre- (old 
stock) and Sisal Hemp (new stock), (pp. 39-43). 
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From tlie remarks made under tlie paragraph above on the botany of 
these plants it may be learned that the Indian fibres of this kind are 
derived from A. Cantala, A. Vera Crxiz^ A. ? elongata and A, 

? longisepala. The assumption that the varjdng quahties of the Indian 
fibre were exclusively due to diversity in cHmate, season, age of collection, 
and methods of separation, etc., has been completely upset by Drummond 
and Prain’s recent paper (already briefly reviewed). We now know that 
there are several distinct species and that the A. americana proper is 
the most inferior and least important of all. 

The necessity for a full knowledge of the plant being or proposed to 
be cultivated in any locality cannot be disputed. Praia (Ann. Reft. Roy. 
Bot. Gard., Calc., 1903-4) says : — “ The Sisal Agave does not thrive 
equally well or give equally remunerative results in all parts of India, 
and in certain districts species of Agave other than sisalana, already so 
completely naturalised as to appear indigenous, thrive so much better 
than Sisal and yield fibres commercially so little inferior to the best 
Sisal fibre that their systematic cultivation ofiers a hopeful field for 
investment.” “It seems that, while, as a rule, more or less well- 
defined areas have particular species well established, the prevailing 
species in one area often differs from that most plentiful in another 
area. Moreover, it is found, when attempts are made to utilise the 
fibre of these local Agaves, that somewhat diverse results are obtained : 
at times the fibre extracted is reported to be nearly up to the 
standard of Sisal, at other tunes it proves too weak to be worth ex- 
tracting. The explanation of these facts appears to be that other species 
of Agave share with A. sisalana the peculiarity of adapting themselves 
readily to certain locahties and thriving less vigorously in others. The 
original object of the introduction of all the species was to provide secon- 
dary lines of defence round stockades, forts and strong villages ; in more 
settled times they have been chiefly used as hedges bordering highways 
and lines of railway. Vigour of growth therefore has been the only quality 
considered in selecting plants within any particular area ; the nature of 
the fibre has not till recently attracted attention.” In selecting stock 
there would seem to be every likelibood that it may be possible to fiscover 
tw;o plants with equally (or nearly equally) good fibres, the one of which 

PoUing Season, would poll in seven to twelve years, the other not till much later, say 
twenty-five years. There would be an obvious advantage in the latter, 
namely the greater number of years before the estate would have to be 
completely renewed. 

Report on radian Technical eports on Indian Sa pies of Fibre.— samples of 

B pies. Indian so-called American Aloe Fibre (or what were believed at the tinre 

to have been such) were in 1893 examined and reported on by the 
Director of the Imperial Institute, London. These had been procured 
in 1891 by the Government of India from Saharanpur in the United 
Provinces, and by Thurston (Off. Reporter on Economic Products) from 
Coimbatore in the Madras Presidencyt \Gf. Agri. Bull., Mad*, 1894, No. 30.] 
Mr. Collyer of Messrs. Ide & Christie (the expert consulted) reported very 
favourably on both samples, and in consequence a series of questions 
were asked by the home authorities which were circulated to persons 
known to be interested in A ave fibre. The late Mr. Gollan, among others, 
replied to the questions and thereby afforded more direct and personal 
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knowledge regarding the Saharanpux sample and the cultivation of the 
plant, than will be found in the other Indian reports which have as yet 
appeared. \Cf. Agri.Ledg., 1894 No. 18.] Some doubt, however, maybe 
admitted to overshadow most of the published statements regarding 
the so-called A(/ave mnericajiaot India from the exact species experi- 
mented with not having been accurately determined. But Mr. Gollan, 
who actually supplied the Saharanpur sample (along with his letter of Feb- 
ruary 3, 1891), wrote in reply to a special reference on this point, that 
at the time in question he furnished two consignments, one of the so-called 
A. americana (much of which very possibly should now be called 
A, ? longisepala), the other of A. vvDipara (or rather A, WigMii') 
fibre, but none of A, sisalana^ for the very good reason that 
no plants of the last-named species had reached Saharanpur until 
fully a year later, and no fibre from the Sisal plants had been cut until 
four years later. \Cf. Agri. Ledg., 1900, No. 6, 63.] The point is of 
importance chiefly in support of the contention that certain forms of 
Indian-grown Aloe fibre are little if at all inferior to the true Sisal of Com- 
merce. The fibre that Mr. Collyer viewed with so much favour was thus 
procured from two of the long- acclimatised plants prevalent in North 
India. Subsequently Mr. Gollan furnished samples of Sisal fibre grown 
at Saharanpur, and these were also sent to the Imperial Institute for 
opinion and valuation. [Of, Agri, Ledg.y 1896, No. 34; Imp. Inst. 
Tech. Repts:, 1903, 81-5.] 

A sample of Agave fibre from Gwalior (possibly the plant indicated 
above as A. ? elongata) has been highly commended {Imp. Inst,, l.c, 
84), and a sample from South Sylhet, said to have been that of 
A, sisalana, is in the same publication reported on most favourably. 
Coventry gives a brief account of the Agaves in the Panjdb, [Of, Agri. 
Journ. Ind., 1906, i., pt. 3, 265.] 

CULTIVATION, — Indian-grown fibre has, however, been more fre- 
quently condemned than approved, but as already indicated this may 
have proceeded from the fibre of a worthless form having been supplied. 
It is true also that the condemnation may have arisen through the 
ignorance of the planters as to the best seasons and methods of prepara- 
tion. It follows accordingly that the abundance of a species of Agave in 
a particular locality is no proof of commercial possibilities. The experts 
have, however, usually reported that the inferiority of many of the 
samples examined may have been due to either of two causes : (1) The 
leaves having been too old, thus causing the fibre to become hard, coarse 
and brittle ; (2) The very defective method of cleaning that seems in- 
variably practised by the Natives of India. The leaves while resting 
on a flat stone are crudely scraped by a knife and violently beaten every 
now and again in order to shake ofi adhering particles of cellular tissue. 
As a not unnatural result the fibres are broken, torn and cut short. But 
what is even still worse, before being scraped the leaves have often been 
retted for weeks, or the fibre after being separated has been soaked in 
water for days. As a result fermentation has been set up and the fibre' 
discoloured, deprived of its natural polish and rendered harsh. The 
leaves as they near maturity, but not later, should be simply scraped 
by hand or by macMne, then sun-dried and baled. Betting is not 
necessary and is distinctly injurious, but washing in a stream of water 
during the process of scraping is often recommended as advanta eous. 
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THE ALOE FIBKB PLANT 

In Bengal .— late Mr. N. G. Mukerji {Handhooh Ind. AgrL, 
1901, 325-8) furnislies an abstract of the currently accepted views on 
Agave cultivation in Bengal. In the Dictionary will also be found 
a detailed report on the cultivation of this plant by Cob R. Cobb 
(at that time Superintendent of the Hazaribagh Jail), and since recent 
information regarding Bengal does not materially alter the conclusions 
there advanced, the original article should be consulted. 

It may in. fact be said that the chief exception recent investigation would 
suggest to Col. Cobb’s report, concerns the season when^ the fibre reaches ma- 
turity. Most writers affirm that when the pole has arisen from the middle of 
the rosette of leaves, the fibre is practically useless. It becomes too hard and 
brittle for manufacturing purposes. The fibre which has fetched the best prices 
would appear to have been obtained from fully grown leaves, but from plants 
that have shown no signs of producing the “ candelabra-like ” inflorescence. 
The plant grown at Hazaribagh seems to have been mainly a., vantaia, but 
the inferior samples of Bengal fibre have evidently been chiefly procured from 
A. Vera (the A. i/urida of some writers). 

In Bo The Bombay Aloe Fibre bas recently attained an 

assured position in commerce and is being pushed with much success. 
It is chiefly obtained from A. Cantata, and apparently to some 
extent also from A. WightU and more recently from A. sisalmia 
and F'urcrcea gigantea. 

On the heavy clay soils of Bengal and Assam, as also some portions 
of the Central Provinces and of Madras, A. Vera Cruz might be 
regarded as a fairly abundant species, but on sandy loams and stony 
laterite soils of some parts of Bengal, the United Provinces, Sind, Raj- 
putana, Central India and Bombay, A. Cantata becomes the most char- 
acteristic form, and is indeed met with in a state of more or less complete 
acclimatisation. \Cf. Madras Mail, Oct. 1904.] In the Panjab its place is 
taken by A. WightU, of which Stewart makes the very observation 
regarding its prevalence in that province which Roxburgh made of 
A. Cantata in Bengal, viz, that it might be regarded as indigenous. 

One of the earliest descriptions of this fibre, as far as India is concerned, will 
be found in the Journal of the Agri-Horticultural Society of India for 1854 
(viii., 148 et seq.) where Mr. A. fi. C. Hamilton, then Resident at Indore, 
furnished a sample which was examined by Capt. A. Thomson at his rope-factory 
at Calcutta and Itound equal to the best Russian hemp. Capt. Thomson adds 
that a considerable quantity of a fibre exactly similar had lately been imported 
from the Malabar Coast and that he had had some made into rope which very 
much resembled Manila rope. Mr. Blackburn forwarded from Agra about the 
same time samples of fibre and rope made from “ the Common Aloe,” and Dr. 
Falconer identified the plant from which these had been prepared as a. Cantata 
— a plant with which he had been familiar as common at Saharanpur. 

In 1889 the Bombay Government forwarded to the Secretary of State for 
India a report that had been drawn up by the Director of Land Records and 
Agriculture On “ the aloe fibre sliipped under the name of ‘ hemp ’ from Bombay.” 
This fibre, it is there stated, comes chiefly from the Bombay Karnat^k and the 
Central Provinces. “The plant grows wild but nowhere in abundance, nor is 
it anywhere cultivated specially for extracting fibre.” “ In the Bombay Karnatak 
it is the chief hedge plant along railway lines. For fencing it is planted one to 
three feet apart according to the quality of the soil.” The Director then describes 
the crude method adopted to separate pthe fibre, namely by burying the leaves 
in running water or amongst the sand near streams where water percolates. 
When sufficiently decomposed the leaves are taken out and washed clean of the 
pulp by beating. 

Sir D. Morris, at that time Assistant Director of Kew, identified the 
specimens of plants that accompanied the Bombay report as confirming the 
fact that the ‘^Bombay aloe fibre” was prepared from the leaves of a, yivipar ft. 
It would now seem that it was A. vivipara, Dalz. <fe Gibs, {non Unn), i.e. A. 
Ca,ntaiaf Soxb., aKSGoiding to Drmnmond and Prain. Sir Daniel, after suggesting 
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that the quality of the fibre might be improved by cultivation and that it was 
possible A. sisaitttia, might be introduced on a large scale on the waste lands 
of Bombay, added, “ The value of the machine-cleaned fibre ranges, according 
to length, from £25 to £30 per ton. The ordinary Bombay aloe fibre, cleaned 
by hand, is worth only from £5 to £12 per ton. These figures fully bear out the 
opinion offered in my letter of February 21, 1887, that the Bombay aloe fibre 
industry was capable of being greatly improved.” The subsequent history will 
be found in the K.eiv Bulletin, (add. ser., ii., 1898, 194—200). 

Piaatations of Bombay . — The Englishman (June 10, 1899) gave a long 
and most instructive description of Dr. E. Suter’s endeavours to establish 
successfully the plantation owned by the Fibre Company of Powai. Another 
equally admirable account of the Powai plantation and factory will be 
found in The Textile Journal (Jan. 1901). We learn that Dr. Suter 
has obtained a 30 years’ lease of 3,000 acres of land, on a rent of Rs. 14 
an acre, and that he is in treaty for a further tract of land of some 20,0(X) 
acres. He employs about 500 workmen for the greater part of the 
year. The plantation consists mainly of A. Cantala, but he has put 
out a large number of A. Wightii, also of A. sisal ema and 
Fttrcram gigantea. 

There are apparently two operations pursued in separating the fibre 
at his factory, during each of which a liberal supply of water is utilised. 
The sharp, thin extremity of each leaf is first dealt with, and when the fibre 
has been freed from the pulp, etc., it is washed before the lower half of the 
leaf is treated. The fibre of the apex of one leaf (or of several leaves 
treated at one and the same time) are then twisted round a small brass 
handle, by which means the operator is enabled to submit the lower and 
thicker ends of the leaves to be scraped without any risk of injury to 
himself. The fibre having been washed in the plentiful supply of water 
procured by the factory from the Powai lake, is then sun-dried. By the 
next process it is scutched or combed and thus turned into beautiful white 
threads which are assorted according to length into two qualities. Finally 
it is baled and is thus ready for the market. The men employed in the 
factory are dressed in woollen garments and gloves (supplied by the 
owners) in order to protect them against the acrid juice that would other- 
wise cause painful blisters on the skin. But Suter has also patented and 
is daily using a semi-automatic machine of which full particulars and 
photographic illustrations will be found in Mann and Hunter’s pamphlet 
on Sisal-Hemp Culture in India, published by the Indian Tea Association, 
1904 (22, pi. vi.). The fibre from Dr. Suter’s plantation is said to 
fetch £36 a ton. 

//. SISAL HEMP, 

It was customary until quite recently to read of the Sisal hemp being 
botanically a form of the species known as A, rigUlaj Miller, and 
of there being two industrial forms of the species, viz. (1) var. longifalia, 
the Henequen Hemp of Yucatan, the Sacqui or Sacci (a name denoting 
light colour) ; this has the leaves spinose on the margin ; (2) 
mr. sisalanaj the Sisal and Bahma Hemp, the Yashqui or 
Yaixqui (dark green) ; this has the margins of the leaves almost destitute 
of spines, but the apex ends in a conspicuous black spine. Mann and 
Hunter tell us that plants of the former introduced direct from Yucatan 
have not been very luxuriant in Sylhet, while the latter succeeds splendidly 
(l.c. 5). Drummond and Brain (Z.c. 135) are of opinion that “ there is one 
Sisal Hemp in this country and one only,” and they add, “Leaves with 
and without prickles may be found on the same individual.” That plant, 
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THE SISAL HEMP PLAIST 

they are further of opinion, is A, sisalana^ Perrinc^ a good species 
and not a form of A. rigidcif Miller. 

Mann and Hunter have dealt so fully and satisfactorily with its culti- 
vation as an associated crop with tea that it seems almost undesirable to 
attempt to set forth as a separate chapter their main conclusions. Persons 
interested in the subject of Sisal cultivation in India should most certainly 
procure the pamphlet mentioned. But as experience gained by others 
diSers shghtly from that in Sylhet, it may be useful to give a combined 
review of the practical results hitherto attained in India as a whole. 

CULTIVATION.— In Sylhet— It would seem fairly cei tjun that 
sisalana is an even more tropical form than most of the Aga . mi .1 will 
not hve if liable to seasons of frost. It may be propagated (1) by seed, 
(2) by suckers from the base of the stem, or (3) by ‘‘pole plants or 
bulbils.” The last mentioned are produced from the flowering spike or 
“ pole,” and are buds formed within the bracts of the individual flower 
stalks. Suckers are preferred in America, and “pole plants” are largely 
used (if not preferred) in the Bahamas. From 1,500 to 4,000 are formed 
on each pole, and they do not fall to the ground until they are six inches 
or more in length. They root at once, and if left alone form a grass-hke 
vegetation around the perishing parent-plant. Seeds are not so often 
resorted to, owing to the great delay. Morris seems to doubt the 
advisability of propagation from bulbils, and Mann and Hunter only 
recommend that course until such time as a continuous supply of suckers 
has been established on the estate. [Cf. Sly, Agave Fibre in Assami 
in Agri. Journ. Ind., 1906, i., pt. iii., 247-9.] 

Nursery and Plantation. — The young plants, whichever way obtained, 
are first raised in a nursery imtil they attain a height of about 15 to 20 
inches— Mann and Hunter say 8 to 12 inches. Shade-trees in the nursery 
are injurious. According to the most generally approved plan in America 
the young plants are transplanted into the estate, in rows 12 feet apart, 
the individual plants being from 6 to 8 feet apart in the rows. This will 
give about 650 plants to the acre, but in some estates they are planted 
much closer, viz. 9 to 10 x 4 to 6 feet, thus giving about 1,000 plants or 
more to the acre. The danger of close planting lies in the fact that during 
wind storms, the leaves may stab each other and thus injure the subsequent 
growth of the leaf and discolour the fibre. Fermentation, set up within 
the growing leaf or in the leaves after separation from the plant, will ruin 
the fibre by staining it a red colour. A writer in Cafital (March 1901) 
would seem to think that the Dauracherra Estate in South Sylhethas 
“ made no provision for a permanent crop. The plants have been planted 

8 feet between in the row and 10 feet between the rows. These distances 
have always been recommended hitherto. When the plants got to be 
about four years old a young sucker ought to have been planted in between, 
so that when a plant poles and dies, which they almost invariably do within 
ten years of planting, the plant placed between would be ready to take the 
other’s place and keep the constant supply of fibre going. But after 
seeing the Dauracherra plantation Ihe writer is convinced that 8 feet 
by 10 feet is far too wide apart and would say 4 feet by 6 feet an ample 
distance.” Mann and Hunter think that 5 feet between the plants and 

9 to 10 feet between the rows are suitable distances for general use. Thus 
it may be said that overcrowding is condemned in most parts of the w’orld 
where sisal planting prevails. The best time for planting * from February 
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to June, and it is essential that the plants be pitted (not dibbled in) and 
that they should not be buried in the ground above the base of the leaves. 
They lay great stress on the latter condition; earth “within the leaves, they 
say, causes them to rot. During the first two years the plantation re- 
quires to be hoed to such extent as found necessary to keep weeds in check. 

Diseases and Pests. — Protection from cows, deer, etc., is necessary, 
since if the central bud be injured the plant dies. By the tliird and fourth 
years the plants are able to defend themselves. I am informed by Mr. 
G. Massee that at least one fungus is known to kill the leaves, namely, 
Coniothyritim concentricum, Sacc.^ and that this may often appear as 
discoloured patches without fructification. It would seem probable that 
‘‘the discoloured spots on some of the older leaves of even very young 
plants ” alluded to by Mann and Hunter are due to the fungus named. 
[Butler, Sisal Hemp Disease^ in Agri, Journ. Ind., 1906, i., pt. ii., 261.] 

Cropping Season . — Much depends on the size, age and vigour of the 
young plants when transplanted, but they attain as a rule the condition 
of being able to afiord a first crop of leaves in the third year, and come into 
full bearing in the fourth or, it may be, only in the fifth year. Leaves as a 
rule are ripe when they extend at right angles to the stem. Mann and 
Hunter say that half a right azagle to the stem will suffice but none before 
that should be cut. The plants continue to give an annual supply of 
leaves till about the twelfth year, when they show signs of forming the 
inflorescence or “ pole.” Having given their crop of seed or “ pole bulbils ” 
the parent plants die and should then be uprooted. If the outer large 
leaves be not systematically removed year by year the plants will 
attain maturity at a much earlier date, say about the sixth year. Ex- 
perience so far would seem to support behef that the plant will pole 
sHghtly earlier in Sylhet than in Yucatan. Mr. Woodrow reports 
that the sisal planted in Poona in 1892 began in 1898 to show 
signs of producing flowering-stems. On the other hand, it is recorded 
that under certain circumstances the plants may continue to yield 
for 15, 20 or even 25 years before the “pole” forms. In the Kew 
Bulletin (1898, add. ser., ii., 178) will be found a most interesting 
correspondence on the methods that might be adopted to retard polling. 
Sir D. Morris recommends the systematic removal of all suckers not 
required. It transpired (in the correspondence referred to) that the 
Bahamas hemp plant flowers earlier than the Yucatan hemp, a distinctly 
unfavourable circumstance if it be the case. As soon as the “ pole ” appears 
it has to be cut out, the remaining leaves harvested and the old plant re- 
moved. But it is customary long before this takes place to plant a 
seedling or sucker close by or within the interspace, so as to have 
a fresh plant nearing the bearing stage before the period of removal 
of the exhausted one has been reached. In Sylhet it has been 
found that the best time for cutting leaves is from October to June. 
This is mainly on account of the necessity for drying the fibre. 
The leaves are moreover less heavy at that season, an obvious 
advantage seeing that they have to be carried to the factory. This 
arrrangement fits in admirably with the associated tea industry, which 
calls for most labour from June to October. In laying out an estate Mann 
and Hunter say that owing to the enormous weight of the leaves the factory 
should be central and have good roads in every direction. On a s all 
estate pack bullocks, and on a large one a light railway ay be used.. 
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THE SISA.L HEMP PLANT 

In South India and Mysore, — It seems that an efiort is being 
made to organise an Agave or Sisal fibre industry of South India. 
We read of the South Indian Fibre Company having taken this matter 
up energetically. Particulars of actual plantations, however, are not 
available, though Mr. Tytler seems to have made a start in Anantapur 
district. [Cf, Madras Mail, Dec. 1901; Ind, Planters^ Gaz., Feb. 1902.] 
Travancore is also mentioned as a locality where the plant is being culti- 
vated. Eeference has been rnade to the large importation of sisal plants 
by the Mysore Government. Mr. J. Cameron and others (recent Proc. 
Agri,-Hort, Soc. Mad.) describe the progress accomplished. Mr. Cameron 
seems moreover confident that in Mysore there are many tracts of com- 
paratively useless jungle that possess the requisite soil for Sisal cultivation. 
He also tells us of having sold sufficient young plants to cover the cost 
of importation of the original stock. The experience gained he sum- 
marises thus : — 

1. Land of a gravelly soil and stony nature is most suitable. 

2. When it is planted, cultivation practically ceases for a period of 
four years or until the matured leaves are ready for cutting. 

3. On suitable land, failure of crop has never been heard of. 

4. The profit of a cropped acre is estimated at £4 to £5 per amium- — 
that is, 60 t@ 70 rupees. 

On this subject Mann and Hunter observe that the Sisal does not 
require a rich soil. It must have a soil well drained, moderately light 
and not too rich since that leads to luxuriance but loss of fibre, nor too 
poor since the fibre will then become short. The presence of lime in the 
soil is advantageous. In a word, much of that culturable land in tea 
districts which is not suited for tea will do well enough for Sisal. But 
it would appear these authors may have been led into the expression of a 
too emphatic opinion as to Sisal being not only the best but the only 
species suited to the tea districts (Mann and Hunter, Z.c. 4, 9). It seems 
highly probable that the liability to frost, to which not a few tea districts 
are subject, might preclude the cultivation of Sisal and point to A. Can-- 
tdlcif for example, as preferable. Of course where it is found possible to 
grow A. sisalmta that would be the best species, but there seems no 
doubt that for the whole of the tea districts, and still more so for the 
whole of India, one and the same species is not universally suited. [Cf. 
Ann. Pe'pt., Bot Gard. S'lbpur, 1903-4.] 

In Tirhut and Bo bay. — ^Although a good deal has been written 
in a general way regarding the Tirhut and Bihar ventures, little 
definite knowledge is available such as to justify the formation of 
opinions regarding either the methods pursued or the success obtained. 
It is known that large shipments of plants have been secured, and it is 
understood that they have taken kindly to the climate and soil of 
Bihar. Frequent mention has also been made of Mr. Woodrow’s 
experiments and results and of his endeavours to establish planta- 
tions at Nasik and Nandgaon. In the prospectus of the Bombay Sisal 
Hemp Co., Ltd. (issued in April 1899), Mr. Woodrow says, ‘‘I intro- 
duced a few sisal hemp plants seven years ago; they have grown 
remarkably well and have given 10,000 young plants.” Further on he 
adds, “ One million aloe fibre plants are at hand, enough for 500 acres, 
and about 10 millions are procurable this year.” In the same way it 
is known that Dr. E. Suter is growing Sisal at Powai, near Bombay. 
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But as already shown, the plant cultivated on that estate is chiefly 
A, Can tala. 

While these brief references denote what might be called the more 
important centres of the new Indian Sisal hemp enterprise, particulars of 
small experimental plots are to hand from every province of India and 
Burma. The reader should consult Praia’s Report for additional par- 
{Agri. Ledg., 1900, No. 6). 

Yield of Fibre. — Of Yucatan it is said that from 1,000 to 1,500 lb. per acre of 
cleaned fibre are obtained and that 50 to 70 lb. are derived from 1,000 leaves 
of plant. This would come to an average of about 30 leaves yielded by 
each plant, in order to give the amount of clean fibre stated : but most reports 
place the produce at a much lower figure, namely from 10 to 20 leaves a year 
for each plant. We read that in Lucknow, grown on a poor soil, the plants are 
said to have had 30 leaves ; 60 in Saharanpur, Cachar, Tirhut ; 60-70 in Port 
Blair ; 72 in Assam ; and 80 in Poona. Doubtless these numbers have refer- 
ence to the total leaves on each plant, not to the number of mature leaves annu- 
ally available for fibre extraction. 

Harvest and \Pibre Extraction. — The leaves are cut off from the stem from 
below upwards by means of a heavy-bladed long Imife, and the spine on the apex 
is also severed by a blow of the same before the leaves are thrown on the ground. 
In America and the West Indies the operators are paid as a rule by contract, 
but a day’s labour would be regarded as from 2,000 to 2,500 leaves. According 
to Indian experience the leaves are approximately 4 feet 6 inches long and 
5 inches wide with a weight of 2 lb. Some are recorded a,s only 2 feet long by 
3 inches and weight 5 oimces ; others 6 feet 6 inches long by 5 inches wide and 
2 J lb. in weight. The Sylhet experience would be about the mean of the figures 
given. “ True Sisal hemp, grown on suitable and not too rich land, should yield 
for instance, 3 per cent, of fibre (and often much more) on the weight of leaf : 
careful tests of the large blue Aloe in India have given 2^ per cent, only of fibre. 
Furcnea gigatitea (Mauritius hemp) gives a still less "yield on the weight of 
leaf, the amount being in Sylhet from If to 2 per cent., but in this case the differ- 
ence is more than counterbalanced by the larger weight of leaf obtained per 
acre.” 

Machinery. — The most generally used fibre -cleaning machine in Yucatan 
-is called the “ Baspador,” although others are employed, such as the “Solis,” 

“ Preito,” “ Torruella ” [c/. photograph in Mann and Hunter, l.o. 24, pL vii.] 
and “ Villamore.’’ The “Baspador” [c/. Mann and Hunter, Ic. 21, fig. 2] con- 
sists of a drum with brass knives fastened across the face. It is so geared as to 
revolve about 110 times a minute. The leaf is held by a clamp and crushed as 
it moves forward, while the pulp is scraped off by the knives as they dash across 
it. When little more than one-half the leaf has been reduced to pulp it is with- 
^awn and reverses so that the other half may be similarly cleaned. The fibre 
is then dried in the sun and baled for export. Though crude in construction the 
“ Baspador ” has the advantages of cheapness and simplicity. It is typical 
of most of the modem machines that have been brought out, each with special 
claims to superiority over the others. With li^nverma gigapiten the “Gratte” 
machine is in a position of supreme favour. But in addition to the machines 
already mentioned, the following may be said to have been speciallv designed 
to deal with the aloe fibres the “Death,” the “ Barraclough,” the “Van 
Buren,” the “ T. Abee Smith,” and the “ Weicher ” machines. Then there is 
the “Silburn” machine of which so much has been said in the Indian Press 
recently, and lastly the “ Suter ” machine, which makes 500 revolutions a minute. 

Properties and Uses of Sisal and Aloe Fibres. — I have not thought 
it necessary or desirable to devote space to the discussion of these 
subjects. Briefly the fibres are used for ropes and cordage; for 
carpets, mats and matting ; for brush-making ; and the waste for paper- 
making. To a limited extent the shorter and finer fibres are carded, 
spun and woven. [C/. 'KojIq, Fibrous PI, 1855, 41^50 ; Agri. Ledg., 
1896, No. 34; Dodge, Useful Fibre PI. of the World, 1897 ; Stuhlmann, 
in Der Pflanzer, 1907, Nos. 15, 16, 229-43 ; Hanausek, Micro. Tech. Prod. 
(Winton and Barber, transh), 1907, 96-8.] 
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THE SISAL HEMP PLANT 

TRADE IN HEMP, — Mann and Hunter give interesting particulars 
regarding the prospects of a Sisal Fibre Industry ; the capital required, 
the world’s markets for the ' fibre, prices ruling, etc., etc. ; their 
work should be consulted for such particulars. One of the earliest 
records of this fibre refers to the imports into England from Yucatan from 
1750 to 1780. Although high expectations were then raised, the fibre 
did not assume a position of importance until fully a century later, when 
the first plantation of some 50 acres was laid out. The exports from 
Yucatan were 243,968 bales in 1889 and 418,972 bales in 1898. It is said 
that in the latter year there were 1,200 plantations in Yucatan alone. 
It seems probable that in the Bahamas there are over 20,000 acres under 
the crop. According to Sir W. Eobinson (lecture in March 1900 before 
the Eoyal Colonial Institute of London), so long as the fibre fetches even 
£20 to £25 a ton the prospects would be distinctly favourable for the 
investor in the West Indies. Were it not necessary to provide for heavy 
charges in supervision, for rent of land (as a rule too valuable for the 
crop), for freight charges in many instances over long distances to the 
seaboard, the cheap labour of India might be a factor of no small im- 
portance. But it cannot be denied that there are large tracts of India 
highly suited for this plant which are at present practically waste. As 
an auxiliary crop with tea and when grown on land near the seaboard, 
it is very probable that success would be attained. But the industrial 
developments possible for this fibre seem to be comparatively limited. 
Moreover, indications are not wanting that the increasing production is 
at a higher rate than the expansion of the demand. But that a limited 
Indian cultivation might be successful seems fully demonstrated by the 
results already attained. It may be of interest to add that the first 
public sales of Sylhet Sisal fibre show that it fetched £36 10s. per ton in 
London or approximately the same price as realised for the Bombay Aloe 
fibre, so that the difference in species grown does not appear materially 
to have afiected the value of the fibre produced. [Of. Ind. Plant, and 
Gard., Feb. 21, 1901.] 

To what extent production is meeting the existing Indian demand 
cannot at present be discovered, but there would seem to be no doubt that 
steadily the Indian supply will improve, and the most recent information 
goes to show that most encouraging results have been attained in Assam 
(Sylbet). It is known that there is a regular import trade in “white 
fibre ” to be used by the rope-makers in place of or in mixture with the 
more expensive Manila Hemp. Certain qualities of sisal or other aloe 
fibres are also used by the brush-makers. For brushes the larger, thicker, 
more elastic and ore highly pohshed fibres are required, since these ap- 
proximate most nearly to pig’s-bristle. In the Calcutta market a specially 
selected fibre for the brush-making trade is reported to be sold under the 
name of reju and to be imported from England. But here it may be 
added that thelxtle or Tamvico fibre (Agave heteracantha /is a Mexican 
fibre which might be said to be specially produced for the brush-maker. 
How far this may be the reju fibre of India cannot at present be ascertained. 
Nor can definite returns of the Indian trade in sisal fibre be given, since 
both the import and export trafdc is recorded under the collective heading 
of “Hemp.” Out of the total imports of “Eaw Hemp” from foreign 
countries received by India in 1906-7 (viz. 22,513 cwt., valued at 
Es; 6,94,623), China supplied 14,815 cwt., the PhihppineS 4,891 cwt., the 
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United States 1,635 cwt., New Zealand 758 cwt., and the United King- 
dom 209 cwt. The nature of the fibres classified as ''Hemp” in these 
returns can be judged of only by the countries from whence derived. 
Thus the Philippine Hemp may in all probability have been Manila Hemp : 
the supply from that country was renewed in 1899-1900. Perhaps the 
most striking feature of these imports of hemp is the decline in the supply 
from the Straits, which in 1896-7 fell from 6,624 cwt., valued at Rs. 1,01,831, 
to 370 cwt., valued at Rs. 10,796, in 1905-6, and in 1906-7 nih 
The Exports from India are mainly, if not entirely, of " Sunn Hemp ” 
and other allied fibres, and thus quite distinct from the “ Sisal Hemp ” 
here dealt with, so that the returns of exports need not be further con- 
sidered. But it is believed that about 25 per cent, of the exports of Raw 
Hemp from Bombay are at the present time Aloe (Agave) fibre. In 1906-7 
Bombay exported 255,375 cwt. of Hemp, valued at Rs. 28,74,499. And a 
striking feature of the exports of raw hemp is the fact that the Bengal section 
appears to have given an indication of expansion, a consequence, doubtless, 
of the Sylhet production of Sisal. In 1899-1900 Calcutta exported 63,433 
cwt., valued at Rs. 4,66,503, in 1900-1 an expansion to double the 
quantity and three times the value was recorded, viz. 128,634 cwt., valued 
at Rs. 12,20,351, and in 1906-7 to 261,867 cwt., valued at Rs. 29,76,541. 

AL I lA, Durazz. ; FI. Br, Ind., ii., 298-302 ; Gamble, Man. 
Ind. Timbs., 302-9 ; Cooke, FI. Fres. Bomb., i., 452-5 ; Duthie, FI. Upjper 
Gang. Plain, i., 319-22; Brandis, Ind. Trees, 269-73; Prain, Journ. As. 
Soc., Beng., Ixvi., pt. ii., 511-5 ; Leguminos^e. 

There are in India 14 species of this genus, all trees except one. Lt.-Ool. 
D. Praia in his revision of the genus has added four species not hitherto 
separately recognised and has removed much of the ambiguity that previously 
prevailed. He has shown that Indian authors have been in error in thinking 
that A.. jrxiUhrissin is met with in India: he h restored a. wants, Boiu., 
to specific importance, and separated from A. x^ebhek (under the name 
A. Gavnhiei) an important E t Himalayan form. Oenerically the species of 
Aibi^zia bear the vernacular names of siria, sirisha, sirin, turanji, chirugu, baghi, 
vagTie, kokJco, etc. a. Tjebbek seems to be the true siris, a tree, according 
to Sir Monier Williams, that is sacred to the Buddhists. The other species are 
distinguished as the sweetly scented siris, the white siria, etc. 

They all afiord Gtjm, more or less copiously, from wounds on the stem, and 
though little is known for certain of the specific differences of these gums, that of 
A. sUpttiattt is reputed to be specially valued as a size ‘ the manufacture of 
Nepal paper. The barks of most species are tringent and ed Dyes, 
Tans d Medicines. That of a. is employed in Madr to tan fishing 

nets, and that of a. wyrio%tHyiia {kanta-airis) is utilised a substitute for 
A. teucopHiosa in distillation, and those of A. stiputata and A. pt^aenni are said 
to be fish poisons. The leaves of most species are regarded as eful Fodders 
and in some instances the trees are specially grown on that account, but according 
to Mr. Hartless the stipules and young leaves of a. atipuiuta are poisono to 
cattle. The ost curious discovery regarding the leaves of this genus may be 
said however to be the determination made by me of the so-called Jyree Tea, 
which CO ists of ordinary tea mixed with specially prepared leaves of A. 

(the iaW or wn/ei). {Gf. Joum. Agri.-Hort. Soc. Ind., IS98, xi., 838-42; 1899, 
982-3; Kew Bull., 1899, 82.] Mr. Chandra Bh han Bhaduri^ Officiating 
Chemist to the Industrial Section, Indian Museum, alyBed leav 

(h d-picked from a sample of jyree tea) and fo d that they possessed no special 
properties worthy of notice. [Of. Ann. Bept. Ind. M 1899-1900, 62 ; PAar . 
J Dec. 16, 1906, 833.] 

TheTi ERof th e trees v ies greatly, being very soft * A. stipulate, hard 

A. oaoratissiana., ludda and am ar a ; sapwood large and white; the heart- 
wood light to dark-brown, streaked, shining ; pores Uy scanty and often 
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subdivided, showing up prominently as dark streal^s on vertical section ; lastly 
the medullary rays ai*e fine, short-distant and shallow. Recently A, Lehbek 
has found its way to Europe under the name of “ East Indian Walnut,” being 
exported mainly from the Andaman Islands. [Cf. Handbook Imp. Inst.] It 
grows rapidly, seasons, worlds and polishes well, and is fairly durable. It is said 
to be taxed in Burma at a higher rate than teak- wood, a circumstance that 
indicates the local value put on this timber. It is used for agricultural and 
industrial instruments and appliances, for furniture and picture frames, and 
Cartwrights’ work, etc. The timber of a. atimra is very much like that of the 
Siris only that it is purplish-brown with concentric light and dark bands. [Of. F or. 
Admin. Bept. Mad., 1897-8, app. i., 31.] The timber of a. oaorati>^sinia turns 
almost black with age, is largely employed for cart-whee^, etc. Lisboa says 
that the wood of a. pa'oeera. has darker patches, but that it takes a fine polish 
and is recommended for fuimture. [Cf. Useful FI. Bomb., 1884, 70, etc.] 

As Ayenue and Shade-tbees most of the species are much admired. 
.4. lophanthfi is a rapid- growing tree, introduced from Australia and completely 
naturalised in the Nilgii'i hills, a. tuoiacnann is another introduced species, and 
one of the most stately and beautiful members of the genus. It was at one 
time much cultivated by the coffee-planters of South India, but has got into 
disfavour for that purpose because of the immense size it ultimately attains. 
A. proee^'it has been specially commended for cultivation on saline soils. [Of. 
Ind. For., 1887, xiii., 339; 1888, xiv., 142; Ann. Kept. Dept. Land Bee. 
and Agri., Beng., 1891-2, 23.] It is the species that first appears on the sandy 
beds of rivers. But by far the greatest interest in the species of AihL^mUi centres 
in A^ stipuia-ta, which is now very extensively grown aa a shade-tree for tea, 
both in Assam and Darjeeling. It is known as the sau in the former province 
and the kala-siris in the latter. Its chief value turns on the nitrating warts 
formed on its roots. [Of. Watt and Mann, The Pests and Blights of the Tea 
Plant, Der Trope7ipflanzer, 1901, V., 2i4:.] 
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AL U IT FORBll, 1906, 117, 120; 

Hookex, 7c. PZ.jtt, 2801, 2802 (confused with A. cordatahj most authois); 
Euphorbiace^ or Spurgeworts. A small tree, natiye of China but 
successfully acclimatised in the Southto Shan States (between 1,500 and 
3,000 feet in altitude) and to some extent also in Burma, Assam, SikMm 
and Nepal. Frequently met with near Buddhist monasteries, though in 
some localities it appears to have escaped into the neighbouring jungles. 
A, cordata, R. Br. ex Steud., has a wrinkled fruit and is found in Formosa, 
Hainan and Tonkin and is cultivated in Japan. 

A. g'oTdii yields an Oil known in commerce as Chinese Varnish or Tung Oil 
and in some books is spoken of as Chinese Wood Oil, the latter name referring to its 
special adaptability for varnishing wood (see p. 502 ). In fact the Chinese prefer to 
coat boats and other woodwork with this oil rather than to paint them. It dries in 
about four hours. It is chiefiiy prepared in the provinces of Ichang and Szechuen 
and is employed in lacquering, varnishing and waterproofing, etc. The drying 
property of the cold-expression oil exceeds that of any other known oil ; in fact 
it would appear to be an exceedingly valuable substance, the properties of which 
have been but indifferently appreciated in Europe. Of Japan it is said that 
the tree flowers at the end of May or beginning of June. The frtfit ripens in 
autumn. Three to five seeds are contained in each fruit ; they aSord an oil to 
the extent of 37-| per cent, which is pressed out, in ordinary practice cold, to the 
extent of two -thirds of the possible yield. This oil, known in Japan by the 
name of Dohuyenodbura; serves for filling the pores of wood before it is coated 
with lae, or it is used when desired to protect wood against moisture. In Japan 
it is also employed for lubricating ma^nery. 

A recent inquiry in India into the species that follows, led to information being 
procured from the Southern Shan States regarding the present plant. It would 
appear that in KSngtuhg the tree is fairly plentiful and the oil regul ly 'pre^- 
pared, although the demand is but limited. It has been estimated that ’ the 
nuts of each tree might yield at least 60 ounces of oiL The kernels are first 
pounded, then steamed in a basket placed over the mouth of a pot in wliich 
water is boiled. The basket is next placed within a piece of bifilock’s skin and 
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the whole deposited in the oil press and compressed. The oil escapes into a 

vessel placed below for its reception. It is much more highly appreciated than 

the oil of the next species. It is Imown in Kengtung as makyauKkai, and near Local Names. 

Port Steedman as hanyin. In the Keio Bulletin will be found particulars of 

the recent imports into Europe and America of this so-called wood-oil. 

It is specially valued for use, along with vermilion, in the preparation of the Vermilion 
much admired paint (with its richly glossy surface) so frequently seen at the 
monasteries [wats] and pagodas of Burma. It is also employed as a Vahnish Varnish, 
for lacquer- work (especially the finer trays, betel-nut boxes, etc). It is said that 
in the Southern Shan States the tree grows quickly and is readily propagated by 
seed. A tree 5 years old attains a height of about 16 feet, and when about 8 
to 10 years old it comes into full bearing. The fruits ripen in October, or about season, 
three months later than those of the next species. It is believed that were a re- 
munerative demand to arise, in a very few years the supply from these States 
might be practically limitless, and Prof. Warburg is of opinion that the oil 
should supersede linseed oil on the European market. \Cf, Hosie, Three years in 
Western China, 1890, 18; Journ. Chem. Ind., 1896, xv., 2S4: ;.Journ. Soc. Arts, 1897, 

45, 1184 ; British and Colon. Drugs, May 20, 1898, 654 ; Semler, Trop. Agrih., 1900, 
ii., 533-6 ; Jumelle, Les. Cult. Colon, (indust.), 1901, 118-21; Chemist and 
Druggist, 1902.] 

A. tPilob , Forst. ; Hemsley, l.c. 121 ; A. moluccana, Willd. ; d. .P., 

FI. Bt, Ind., V., 384; Gamble, Man. Ind. Timhs., 613. The Indian or U 163. 
Belganm Walnut, the Candle-nut; the etc. It occurs 
practically throughout India and Burma, but nowhere plentifully except 
perhaps in the Malay Peninsula. It has been stated to be wild in the ^ * 
Wynaad, because of its greater abundance in that country, but it is certainly 
not indigenous to India, and, in fact, usually exists as a garden or roadside 
curiosity, especially near towns or villages. On the eastern side of India 
the fruits ripen from June to August (Eoxb., Kurz., etc.), and on the western 
side not until the cold season (Talbot). 

The nuts are commonly said to contain 50 per cent, or more of a sweet edible 
Oil. [Cf. Dymock. Mat. Med. Western Ind., 713.] It is much appreciated for illu- Oil. 
j^nating purposes and is said to be largely exported from Polynesia and used 
in the candle trade of Europe. The kernels are sometimes strung on thin bamboos 
and burned as natural candles, a circumstance that has given origin to the name Natural Candles 
of the Candle-nut tree. Capt. Champion {Agri.-Hort. Soc. Ind., Corresp, and Select., 

1843, ii., 383 et seg.) described the preparation of the oil from these nuts as 

then practised in Ceylon, and tells us that it was being exported from that country Ceylon TrafQc. 

under the name hekune. During the succeeding half century, the Journals of the 

above Society, as also the pages of the Indian press generally, have spasmodically 

urged the importance of this tree on the attention of the Indian people, but 

with very little practical results. 

The inquiry during the past decade has revealed the fact that the tree exists Prospects of 
here and there all over the country, but nowhere in such abundance as to admit of 
any expectations of an immediate Tbade in the oil. In fact, with the exception 
of the Shan States, the oil does not appear to be expressed from the kernels 
anywhere in India. In some parts of Burma it is employed as a Vaiusish with Varnish, 
lacquer-ware, but it is usually stated that for that purpose it possesses no special 
advantage over ^e5ame or oils. 

\ study that should engage attention in the future ; Future Inauirr. 

(a) The method of preparation of the oil or oils of these trees, best calculated to 
bring out their special features of walue. (6) The yield and profit, in connection 

with the regions that give indications of greatest success. 


Tf . A ^ ’ ALKALOI , ete.- 

It -^ould be beyond tie scope of this -work to deal with tie substances 
indicated by tie heading given to this article with any pretence to conr- 
pleteness, but they could not be omitted since it might almost be said that 
the_ industrial progress of a country can be ascertained by the extent to 
wbich it produces the required by it own industries. 
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ALKALIES AND ALKALINE EAKTHS 

In its restricted sense the term Alkali might be said to denote Ammonia, 
Potash, Soda, Lithia — the alkalis proper. But in a wider signification 
it embraces the Alkaline Eabths, viz. the hydrates of the metals Barium, 
Calcium and Strontium. These all possess to a certain extent the pro- 
perties usually attributed to the alkalis. In like manner the Alkaline 
Ashes are very largely crude alkalis obtained by burning certain plants. 
Lastly the Alkaloids such as Aconitine, Morphine, Quinine, etc., 
have been described as the Organic Alkalis, but of course have nothing 
alkaline about them. 

The distinctive features of the alkalis compounds may be said to be 
their solubifity in water, their neutralisation of acids, their corrosion of 
animal and vegetable substances, and lastly their property of changing 
or inverting vegetable colours, such as litmus. 

In all fairness it may be said of India that it does not possess any 
industry (pursued on modern scientiftc methods) for the production or 
refinement of the alkalis, alkaline earths and their salts. Such manu- 
factures as do exist (if common salt be for the moment left out of con- 
sideration) are a century behind the times, and consist mainly in the 
production of saltpetre, pearl-ash, barilla and the hke. 

It is intended in this place to deal more particularly with the collective 
aspects of the alkalis and alkaline earths and to discuss, in such detail as 
may be necessary, the minor products, but'with those of commercial value, 
simply to indicate the positions where separate articles on these will be foimd. 

ALEIALI 1. A o i d it Its. — This alkali is in 

Europe and America very largely prepared from “gas liquor” (see Coal, 
p. 344) or “ bone hquor ” or from volcanic salts.” It is not manufac- 
tured to any appreciable extent in India, for the simple reason that none 
of the crude materials named are to be had in sufficient abundance. 

The chief preparations and salts are (a) Liqtjob Ammonia used as medicine, as 
a chemical and as a solvent for resins and for certain active vegetable principles, 
thus forming varnishes and ammoniated tinctures. Of the latter class may be 
mentioned the “ Essence of Ginger,’’ employed in the manufacture of gingerade 
and ginger beer ; of the former the Hatters’ Varnish, which consists of shellae 
dissolved in ammonia and alcohol. 

The salts are (6) the Chlobide {narasdra or nausaddr), of importance as a 
material from which to manufacture other salts of ammonia, also essential in 
galvanising, in galvanic batteries and as an alkaline flux, (c) The Sulphate, 
which is largely employed as a manure (see Coal and Coke, p. 346). \Gf, Mollison, 
(Texibooh Ind. AgrL i., 117.] {d) The Cabbonate, Sulphide, Oxalate, 

Hitbate, Phosphate and Bbomide, aU of which take important places in the arts 
and industries of every country and may be said to be entirely imported by India. 

2. Pot i p Pot h C Pbo te f Pot h.— J. H. 

Brough, Cantor Lectures in Journ. Soc. Arts., 1903, lii., 144. This is the 
chief source of Caustic Potash, and the two compounds may, therefore, 
be dealt with collectively in this place. The carbonate in its crude 
form is often called Potashes or Pearl-ashes and in Bengah 
in Hindustani jon-Tdiar ox ivah-cMr, and in Sanskrit Y avalc-shdra. Of 
the other provincial names the following may be quoted :---jhar-Jca-nama]c, 
jJiadicJia-mitJia, mara-vu'p'pu, manu-vup'pu, hudide-vuj)j)u, Jcdram, etc. 

Sources.— For erly the European supply of the crude material from which 
this substance is m ufactured was very largely the Peabl-ash or Wood-ash 
obtained from America, C ada d Russia, etc. While the production of pearl- 
ash has steadily declined with the advance of traffic in more scientific and less 
wasteful materials, the imports into Europe of pearl-ash have not been entirely 
discontinued. Caustic potash is usually manufactured from the carbonate, and 
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this is procured : — (o) From the ashes of plants. (6) From the soil (due to 
the disintegration of felspar and other silicates and the ultimate combination 
of their potash with carbonic acid), also numerous methods patented for the 
accomplishment of this same result artificially. (c) From the potassium 
sulphate, produced by the decomposition of the chloride through the agency of 
sulphuric acid followed by fusion of the resulting sulphates with limestone and 
charcoal, in other words a process almost identical with the Le Blanc method of 
treating soda, {d) From suint or the wool of sheep impregnated with the sweat 
that exudes from the bodies of the animals, (e) Beet-root vinasse. 

Roxburgh’s statements regarding the production of pearl-ash are amusing 
and interesting {FI. Ind., ii., 62). I shall quote his own words. “ Our extensive, 
and I may also say impenetrable forests, wliich cover such large tracts of the best 
lands in India might by degrees be cleared and turned into potash, for the same 
reasons and by the same means ” as the saltworts of the coast might yield bariUa. 
“ Certainly, labour is as cheap here as in Russia.” “ In this hot climate we have 
many advantages, viz. immense tracts of wood of the most solid texture wliich 
require little labour to prepare it for the fire, on accotmt of the great drought and 
heat which prevail at the season this manufacture could be best carried on. The 
same heat and drought is ftilly sufficient to evaporate the ley without the least 
assistance of fire.” “ Our extensive and impenetrable forests ” sounds remarkable 
when it is borne in mind that one of the reasons assigned at the present day for 
the recent expansion of the area of carbonate of soda impregnated sterile soils 
is the absence of forest. We know as a matter of trade history that India never 
actually burned her forests in the production of pearl-ash. Moreover, Roxburgh’s 
“ impenetrable forests ” had very possibly no reference to Northern India. 
Still his remarks are significant since he was one of the best informed and most 
careful observers and at the same time one of the most accurate writers who ever 
lived in India. His words cannot, therefore, be placed on one side as unworthy 
of consideration. They doubtless denote that 100 years ago forest was very 
much more plentiful than at the present day and was possibly ruthlessly destroyed 
to make room for temporary cultivation. 

Of plants it may in general terms be said that herbaceous annuals contain 
more pearl-ash than woody, arborescent plants, but even of the same plant the 
succulent young growths are more highly charged than mature tissues. Of difierent 
species 1,000 parts of pine contain on an average only 0*45 parts of potash, oaks 
0*75, vine shoots 5*50, ordinary straw 5*8, ferns from 4*25 to 6*26, Indian corn- 
stalks 17*5, nettles 25*08, wheat straws before earing 47*0, wormwood 73*0, and 
beet about the same amount. These facts naturally suggest the plants best 
suited for the preparation of pearl-ash, and the immense development within 
recent years of the beet-sugar industry at once awakened an interest in carbonate 
of potash as a by-product that might supplement the returns of beet cultivation. 
This has been actually turned to account. 

Indian Pearhash. — The following may be given as the principal plants em- 
ployed in India for the preparation of pearl-ash : — 


Achyrantlies aspera. 
Adhatoda Vasica. 
Alstonia scholaris. 
Amarantus spinosus. 
Bamboo spp. 

Borassus flabellifer. 
Butea frondosa. 
Csesalpinia BonduceUa. 
Calotropis giguntea. 
Cassia Fistula. 

Cedrus Deodara. 
Erytbrina indlca. 
Euphorbia neriifolia. 
Euphorbia Tirucalli. 

G elina arborea. 

The crude ashes obtained 
sources of the potash salts e 
and medicine. 


olarrhena antidysenterica. 
ordeum 'vulgare. 
Indigofera tinctoria. 

Luffa seg3^tiaca. 

usa sapientum. 

Nerium odor 
Pe isetum typhoideum. 
Plumbago zeylanica. 
Pongamia glabra. 

Shorea robusta. 
Stereospermum suaveolens. 
Symplocos racemosa. 
Terminalia belerica. 

VaUaris eynei 
Vitex Neg do. 


from the above and sueh-Hke plants are the chief 
ployed by the people of Jndia in their arts, science 


Uses.-^'bi Europe carbonate of potash is largely in demand for the manufacture 
of certain soaps, after having been converted into the caustic. It is also essential 
in the formation of potash-glass and enters into m y tinctorial d textile 
processes, such as the dyeing of Turkey red and of Amotto Oreiiu%%u). 
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A ALKALIS AND ALKALINE EARTHS 

odium Carbonate 

In Garhwal hemp-fibre is boiled before being bleached (see CannaMs 
Fibre, p. 255). In India it would be almost impossible to over-estimate the 
extent to which a crude carbonate of potash is employed. A better selection 
of plants or improvements in the methods pursued for the production of pearl- 
ash are subjects, therefore, of no small importance. It may accordingly be 
remarked that it is surprising that while immense tracts of mountainous land 
are in India injuriously covered with various species of wormwood 
except as a manure used locally the ashes of these plants are not apparently 
utilised by the people. From the high percentage of carbonate of potash which 
they contain, the preparation of pearl-ash from wormwood might be con- 
fidently recommended to the poorer inhabitants of the temperate regions of 
India as a useful new industry. 

In Bombay, especially in the rainy tracts, the system prevails of robing (as 
it is called) the seed-beds. This consists in burying brushwood, boughs of trees, 
cow-dung, etc., under a thin layer of soil, then firing the mass. In this way the 
soil becomes highly charged with wood-ashes, the most important constituent of 
which is doubtless potash. It is found that the finer qualities of rice can alone 
be grown when the seed has been previously germinated on m6-beds, and later 
on transplanted to the fields. It would be well, in connection with the subject 
of potash as a manure, for the reader to consult Leather’s admirable papers on 
Indian Manures. [Of. Agri. Ledg., 1897, No. 8; also Indian Soils, 1898, No. 2; 
Mollison, Textbook Ind. Agri., i., 83-5, 119-21.] 


A Useful New 
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3. Pot ssiu itr te (see altpetre, pp. 972-5). 

4. o iu d its Co ou ds, C pbo te of pd ; Ball, 
Man. Econ. Geol. Ind., 1881, 492-7 ; Holland, Rec. Geol. Surv. Ind., i., 
115. The term soda, strictly speaking, denotes the oxides of the metal, 
but it is also used for the hydroxide and the carbonate. The last 
mentioned is not only the most important commercially, but it is the 
compound from which the majority of the other soda salts are made 
or can he made, and therefore it may he dealt with in greatest detail. 

Cabbonate op Soda is a valuable salt ; it exists in nature and is, as a rule, the 
most abundant and, from the point of view of the agriculturist, the most Ob- 
jectionable ingredient of the soluble sodium salts found in the soil. This subject 
will be dealt with in a further paragraph under the heading of Reh deposits (see 
below). It may be here observed that from such deposits carbonate of soda can be 
isolated and purified commercially, or a crude mixed salt can be made that might 
be utilised in the manufacture of special alkalis or in the glass, soap and other 
trades. Sodium carbonate in an even purer state may be obtained from the 
brine of certain lakes, such as the Lonar in Berar. 

Manufacture from Kelp. — In Europe some few years ago a large trade used 
to exist in the separation of sodium carbonate from calcined sea-weeds — Kelp, 
or salt-worts — Baeilla. Indeed to this day it may be said that Salsola Soda 
is still regularly produced both in France and Spain because of the large amount 
and fibae quality of soda obtained from its ashes. And it was the loss of their 
regular supplies of barilla, during the wars with Spain, that compelled the French 
people to seek for new sources of the salt and finally led to Le Blanc taking out 
a patent in 1792 for the artificial manufacture of carbonate of soda from common 
salt. Le Blanc’s discoveries practically revolutionised the chemical works and 
industries of Europe (see pp. 50-1). The calcination of sea-weeds is pursued as 
a rule for the purpose of obtaining potash rather than soda, and at the present 
day “ kelp ” is much more frequently spoken of as the source of Iodine than of 
either of the alkalis named, [For particulars regarding the manufacture from 
Sea Salt the reader might consult Ledg., 1902, No, 5.] 

One of the greatest economies in the carbonate of soda industry was effected 
by the manufacture of Sxjlphueio Acid from Pitbites, in place of from the ex- 
pensive Sicilian SuxPHUK. The exten^ve deposits of copper pyrites that exist 
in India, if utilised in the combined production of copper and sulphuric acid, 
should open a highly lucrative field of enterprise. So also the manufacture of the 
phosphatie deposits of India and adjacent countries into superphosphates should 
not be neglected, though so far as at present known the phosphatie deposits of 
India seem to contain too much iron and alumina to make really good super- 
phosphates. As an exemplification of such results it may be remarked that the 
production of sulphuric acid from iron pyrites was in Ger any 358,149 tons in 
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18S2, and 754, 151 tons in 1898, and of that large quantity only 25,000 tons were 

exported, the balance being used up in the exceedingly important German 

chemical industries which within the past three-quarters of a century have 

expanded from being nominal to a valuation of £50,000,000. The imports of 

sulphuric acid taken by India have averaged from 1902-7 Rs. 6,58,488 in Sulpliuric Add. 

value. 

For the finer sorts of glass, and for many other minor purposes, a Refined Glass. 
Carbonate is required. This is obtained by re-dissolving the ash in. hot Refinpa Soda, 
water, settling, boiling down and re-furnacing — the result being a purer 
quality of carbonate. Soda Crystals may be said to be a well-known special Soda 0ry.stal3. 
preparation that contains 10 parts of water in combination with the carbonate. 

For household purposes of cleaning, bleaching, etc., soda crystals are still sold. 

The other substances obtained from sodium carbonate that may be here men- 
tioned are the bicarbonate of soda and caustic soda. Before proceeding to deal Bicarbonate, 
with the last mentioned, the Indian manufacture and sources of supply of car- Bidian Supply, 
bonate of soda may be dealt with very briefly. These have already been in- 
cidentally mentioned, namely, Heh and Barilla^ but to the former must bo added 
the sources of natural carbonate derived from the waters of certain lakes, such 
as the Lonar in Berar. [Gf. Oldham, Man. Econ. Qeol. Ind., 19.] 

5. Reh OP Jji- tti ; Ironside, Phil Trans., 1774, Ixiv., (ed. xiii.), D.E.P., 

506 ; Sleeman, Tour through Oudh, 1858 ; Agri. Ledg., 1893, Nos. 12 
13 ; 1896, Nos. 1, 33 ; 1897, Nos. 5, 7, 13 ; 1901, Nos. 4, 13 ; 1902’ 

No. 5, 117-24; Oldham, Man. Econ. Geol Ind., 1893, 447; Mollison, 

Textbook Ind. Agri., i., 77-80 ; Wedderburn, Drought-resisting Fodder 
Plants, in Ind. Famine Union Leaflet, Dec. 1901, No. 2 ; Jan. 1903, No. 8 ; 

Alkali Land and its Reclam., in Dept. Land Rec. and Agri. Mad., 1905. 

This is an efflorescence that occurs on the surface of the ground, in most 
provinces of India. It may be said to be a mixture of the following salts : — 
sodium carbonate (sajji), sodium sulphate (khari), and sodium chloride (com- 
mon salt or namak). In most localities the carbonate predominates but in 
others the sulphate, and in the latter case it is very often associated with 
potassium nitrate or even with calcium nitrate. Soils badly impregnated soii- 
with soluble alkali salts are variously designated as usar, hhddi, reJidl, 
rehdr, reh, kalar {Mr), etc., though these terms are employed occasionally Names, 
to denote the presence of common salt, just as khdri usually indicates a 
soil containing the sulphate. But it may be here remarked that the earlier 
investigators of usar lands speak of the sulphate as being the most abun- 
dant constituent. Hence apparently Yule and BvaineW {Hobson- Johson, Oompositiom 
Gloss, of Anglo-Ind. Words) defines reh as an efflorescent sulphate of soda 
mixed with chloride and occasionally carbonate. On the other hand, 

Yoelcker advanced what is to-day the correct view {Improv. Ind. Agri., 37) 
when he said of reh, ‘‘ The salts are principally impure carbonate of soda, 
but sulphate of soda also occurs largely and with them are found common 
salt and salts of lime and magnesia.” An efflorescence of the nitrates of 
potash or soda would oftener be viewed as of value rather than of danger. 

frequently occurs in such abundance as to give origin to large tracts 
of desert— and constantly increasing tracts— the surface being literally 
encrusted with a white, snow-like deposit (hence the name reh or rej 
= shining)— or the salt may be invisible and only present to an extent sterility of son. 

suffleient to greatly lower fertility, or while still hardly visible, may yet 

render the soil more or less sterile fo/ at least half the year. In passing 
it may be added that fuller’s-earth is a hydrous silicate of alumina, but 
IS often call ed, though incorrectly, sa'jp-matti : it contains no soda. 


Pormatian of ^5^.— The opinions advanced regarding alkali deposits vary ip Formation of 
consequence of what inight be called professional bias. Apparently the earliest Uaar. 
mention of such deposits is made by Sleeman. His theory is in essontials not far 
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from being in accordance with modern views^ It is certainly strange that Royle 
{Frod. Bes. Ind., 1840-75) makes no mention of the phenomenon of reh efflor- 
escence. He remarks that Dr. Helenas Scott had sent from Bombay to England 
a sample of a “mineral alkali” as a substitute for barilla, and so closes his account. 
He was for some time resident in Saharanpur, and if the usar tracts existed as they 
do to-day, it is curious that he should not have mentioned them. In 1864 was 
published {Select. Bee. Gov. Ind.^ No. xlii.) a correspondence which deals with the 
deterioration of village lands lying along the W. Jumna Canal and contends that 
the canal was not responsible for the existence of injurious salts, but that 
defective drainage in connection with it had led to the accumulation of salt to 
such an extent as to render cultivation impossible. The inquiry had no practical 
result. In 1876, however, a committee was appointed to investigate the matter 
in consequence of a planter’s complaint that his land had been spoilt by the 
mismanagement of canal irrigation. This was the R6h Committee of 1877, of 
which Mr. H. B. Medlicott was a member. Medlicott (at one time Director 
of the Geological Survey) began the study of this subject early in the ’sixties. 
As a member of the committee, he wrote a masterly report which may be 
said to contain all we know regarding the formation and movement of the 
soluble alkali salts within the soil. These, he tells us, are formed from 
normal soil-materials by the disintegration caused tlirough the growth of plants 
and tillage. The silicates are broken up by the action of heat, air, water 
and carbonic acid, etc., with the manifestation of the various alkalis that are 
formed or reformed during the several changes that ensue. During the pro- 
duction and maintenance of fertile soils, carbonate of soda, for example, is as a 
rule a transitional compomid and is destroyed with the elaboration of other and 
more essential constituents, especially in the presence of lime. In most fertile 
soils the percentage of that carbonate is accordingly remarkably low. In fact 
the total of soluble soda salts in good soils rarely exceeds OT, of which ordinarily 
one-half may be the carbonate. Crops, more especially cereals, may however 
be grown on soils that contain 0*1 per cent, of carbonate of soda, and 0’2 per 
cent, is sufficient to cause serious injury if it be not found fatal, except perhaps 
to the so-called saltworts or saltbush — ^plants that are actually found to luxuriate 
on briny soils or littoral swamps. At times, however, as already observed, the 
surface soil may become encrusted with soluble salts, as much as 2 to 6 per cent, 
or much more being often present. Normally these soluble alkalis are carried 
by the rain-water or irrigation to the subsoil, and a certain percentage are de- 
tained mechanically, the surplus being carried away by the drainage. Where 
subsoil drainage is defective, as a purely local and temporary measure surface wash 
may prove beneficial. For this purpose trenches or pits are dug, and the surface 
water dissolves the salts and carries these to the trenches, thereby leaving the 
higher ground less charged with alkali. But the evil consequence of even a tem- 
porary cessation of soil-permeation may be exaggerated under certain conditions 
such as (1) recurring periods of hot, parching winds ; (2) absence of soil-covering 
{i.e. wild herbage or crops and trees) ; and (3) defective tillage {i.e. superficial 
ploughing or puddling during flood). These are the very conditions that produce 
reh efflorescence, aided by (a) the chemical nature of the original soil-materials ; 
(5) the physical attributes (or texture, as it has been called) of the soil {i.e. abun- 
dance of clay and the conditions of the clay; abundance of sand or of lime, etc.) ; 
and (c) the accidental or irregular distribution of {a) and (6) brought about through 
countless ages of water action, both during the formation of the alluvial plains and 
subsequently. For particulars regarding the association of concretionary lime 
(XjanZsor) with reh, the reader is referred to Lime, p. 711. 

Diffusion and Capillary Action. — Dr. Center (then Chemical Examiner to 
the Panj^b Government) wrote in 1880 a most valuable Note on Beh or Alkali 
Soils and Saline Well Waters, in which he dealt in great detail with the movement 
of these salts within the sofi and their temporary accumulation on the surface. 
They may be spoken of as first diffused, then carried to the surface by capillary 
action. Hilgard and Loughbridge, ip. connection with the Californian Experi- 
mental Station of Tulare, have carried these investigations to their final issue by 
tracing, in every detail, the actual movement of the salts in sterile soils, before and 
after irrigation, and have exhibited their results graphically, in direct corre- 
spondence with a most critical analysis of practically every inch of soil to a depth 
of 4 feet. They have also demonstrated beyond dispute that this movement to 
and from the surface is directly a result of imperfect drainage in conjunction with 
sever© surface evaporation. 
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TREATMENT OF itSAR SOILS 

Manuring and Tillage. — Dr. Brown (then Chemical Examiner to the Panjdb) 
investigated the use of lime salts as manures to be employed in the treatment of 
reTi soils and his views were published by Mr. Baden Powell (Ph.Prod., 1868, 149) 
as follows — “ When the deleterious sulphates and carbonates are mixed with any 
soluble salt of Z^me,suchasthem‘trateof lime, decomposition occurs and nitrate of 
soda is formed while carbonate and sulphate of lime are produced. Carbonate of 
lime is insoluble in pure water and has no power of injuring plants, while nitrate of 
soda and sulphate of Ume are beneficial in supplying them with nitrogen, the 
former by direct decomposition of its acid and the latter by absorb g ammonia 
from the air. Nitrate of hme is formed whenever organic matter decomposes 
in contact with carbonate of lime.” Some years later Brown advocated the 
use of farm-yard manure and green manuring with such plants as Calotropift 
giaa vitea on the ground of their supplying the nitrogen which, in combination 
with the lime (naturally present in all hair soils), would tend to reduce the carbonate 
of soda to a harmless condition. Center wrote along and highly instructive 
report on the chemistry of the xisar soils, and confirmed in the most striking way 
Brown’s recommendations for lime nitrate. He also gave an account of the 
operations in the tTtah Basin and other parts of America, where heavy nitrating 
manures were employed as a remedial measure for alkali soils. Later on the 
sulphate of hme (Gypsum, see pp. 716-7) gained a well-deserved reputation as a 
che^cal substance that might be employed with great advantage in the neutrah- 
sation of the sodium carbonate in xLsar soils whenever that salt predominates. 
Where rih consists chiefiy of sulphate of soda, gypsum would very possibly do 
harm rather than good. 

The next most important step, therefore, in the study of the chemical treatment 
of usar soils may be said to be Leather’s various papers that have appeared in 
The Agricultural Ledger. These give extensive analyses of soils, waters, etc., 
from the entire alkah area of India. They contain the results of practical ex- 
periments to test the amount of soluble alkah salts that may exist in soils before 
these become poisonous to vegetation. They indicate the plants that first show 
signs of succumbing to the influence of these salts, and the amount of each salt 
that proves fatal. By special pot cultures of various plants, Leather proved 
that sodium carbonate is (as has always been upheld) infinitely more injurious 
to plant hfe than are any of the other soda salts. But perhaps the most 
instructive part of his researches was the demonstration of the physical 
property (alluded to by Romanis, Wallace and others) possessed by carbonate 
of soda, which greatly augments its injurious chemical influence on plants. While 
filtering soils in order to obtain their soluble salts, Leather observed that 
certain soils could practically not be filtered. A little muddy water percolated 
through at first, but very soon the surface of the filter-cloth became coated with 
a perfectly impenetrable layer, and further filtration was then impossible. The 
soils that manifested this peculiarity were those most highly charged with 
carbonate of soda. To remedy this defect he experimented with gypsum 
and soon ascertained that its well-known merit as a chemical manure in the 
reclamation of usar soils rested as much on the destruction of the impervious 
deposit as in the reduction of the “ white ” to the “ black alkali.” It would thus 
appear that should chmatic and soil conditions exist sufficient to give origin to a 
reh efflorescence containing carbonate of soda, there must sooner or later be 
produced (at a certain position or depth) an impenetrable layer through which 
surface percolation of water would be impossible. This waterproof layer may 
not be sufficiently developed to be visible to the naked eye as a hard pan,” but 
if carried near to the surface it will give origin to a crust of salt. A change in the 
physical condition of the soil is accordingly quite as urgent a necessity as in its 
ictual chemical composition. It may thus be inferred that subsoil drainage, 
aelow an impervious layer, would be next to useless unless the soil be chemically 
jreated with some of the soluble lime salts, or be penetrated for tree cultivation 
3 y deep pits filled in with fresh soil. It would indeed s m probable that the 
jurface vegetation that has been reported ;as accompanying successful tree cfflti- 
/ation, may be due verylargelyto the pits dug for trees having acted as openings 
ihrough the impenetrable layer by which the soluble salts of the surface have been 
vashed into the natural drainage. 

By way of concluding these observations regarding gypsum, it y be 
juggested that it is not necessary to sume that the exact a o t of tl^t salt 
vhieh would be required chemically to neutralise the ascertained weight of 
jarbonate present need be given a anure before beneficial results y be 
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looked for. Gypsum is useless without water and unnecessary where the car- 
bonate is absent. But its action is largely physical in allowing soil percolation. 
XJnless, therefore, a free subsoil natural drainage exists it must be provided 
before any heavy expenditure is incurred for gypsum as a manure. At the 
same time land treated with gypsum should be planted with saltworts or other 
plants that have been found hitherto impossible of cultivation. If these can 
now be raised on the soil, it may be inferred that provision has been thereby 
made for the injurious salts being washed out of the soil, and that, too, long before 
it has been necessary to add, from a financial point of view, a prohibitive amount 
of gypsum. 

American Results. — This leads, therefore, very naturally to a brief reference 
to the admirable investigations and practical results that have been attained by 
Hilgard and Loughridge in the reclamation of alkali wastes in California {Agri. 
Ledg., 1896, No. 1). These officers performed an extensive series of experiments 
and analyses, with the result that they arrived emphatically at the same con- 
clusions as our Indian experts had done many years previously, namely, re- 
garding the history of the formation of the alkali salts, their movements in the 
soil, and lastly their treatment with drainage, chemical manures, and selected 
or special crops. The difference between American and Indian experience in 
this matter may therefore be said to be that in the former country the scientific 
experts were at the same time the administrative staff who had to deal with 
the alkali wastes. Their observations were not treated as scientific theories, but 
were at once put to practical test, with this result, that alkali wastes are in 
America not only regarded as comparatively easy of reclamation but have 
actually been largely turned into some of the most profitable of lands. 

Helpful Vegetation. — Medlicott urged that to protect the soil from the 
excessive heat of the summer months and consequent injurious capillary effiores- 
cence, it was most important to alleviate the serious Indian defect, viz. the 
almost total absence of arborescent vegetation from the agricultural tracts of the 
country. But there is an aspect of vegetation that seems to have entirely 
escaped Medlicott’s observation, namely, the employment of certain plants 
as direct agents in reclamation. It is well known that many plants not only 
can survive on soils that contain a proportion of alkali that would be fatal to 
others, but that they actually luxuriate under such soil conditions. Of this 
nature may be mentioned the Saltworts (see under Barilla, pp. 1 1 3-4). Long, there- 
fore, before reclamation could be carried to the extent of admitting of orffinary 
crops or even of arborescent cultivation, the soil might be protected from the 
sun by saltworts, and have at the same time large amounts of its poisonous salts 
removed by the temporary cultivation of such plants. 

This subject has not, however, been entirely neglected in India. It was 
believed that were alkali lands protected from cattle for a number of years, or 
even annually from the close of the rains through the hot months, the plants 
produced during the rains might be encouraged to survive and even others, 
including trees, gradually to invade such protected localities, until in a few years’ 
time the growth of a soil garment might ultimately prevent efflorescence. Such 
experiments have actually been conducted, and with considerable success. The 
plant found first to invade the protected barren lands was the grass known as 
khdr usara (Sporohoiua €irahicti8\ which from its vernacular name may be 
inferred to be a salt-loving species, spov’obaina oovom^eindeUanus {bhur- 
huroi) also springs up readily enough, but only during the rains. It, however, 
affords useful fodder, although it does not protect the land from the summer’s 
heat. After partial reclamation the ddh {Mvaproatis cyivosuroides), th.Q dub 
(Cyttodondactylon), the hat iMHplacHnefnsea), the janewa {.Andropogon annulatite) 
and several other species readily appear. Since fodder is of necessity a 
pressing need in all parched lands, it is valuable to know the Indian grasses that 
should be first resorted to in reclamation operations, but it is unfortunate that the 
true saltworts have not hitherto been seriously investigated in India since they 
would appear more desirable* preparatory plants to any of the grasses named. We 
read of a few desultory experiments having been put forth to acclimatise the 
Australian Saltbush, but it does not seem to have occurred to y of our Indian 
agricultural authorities that this country possesses perhaps a richer and more 
varied assortment of indigenous saltworts than is to be found in any other. 
In the Pan] 4b and elsewhere a few of these have been (one might almost say) 
systematically cultivated for the production of barilla, but not one of them, so 
far I can discover, has been seriously investigated as^a preparatory crop in 
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uaar reclamation. Mollison makes no mention of the Indian saltworts, 
though ho refers to the Australian Saltbush. 

There is a wide range between the saltworts that may be grown on soils highly 
impregnated with alkalis and the plants that refuse to grow on soils that contain 
a particle above what might be called normal soil-supply. But partiality or 
impartiality is not governed by botanical -considerations, since within one and the 
same natural order of plants both dispositions may be met with. It would thus 
seem highly necessary that lists of plants should be framed, after searching tests 
have been performed indicative of the selection of saltworts, trees and useful 
crops that might be grown progressively on land under reclamation. Aeaeift 
at'ahica, Bitten fvon^ofta and Baihergia siikHoo have been spoken of as useful 
trees, but these belong to the Leguminos-®, a family which shows a stronger 
aversion to saline salts than almost any other that might be mentioned. They 
may, however, be good, but are they the best that could be chosen ? If the 
most convenient and serviceable, at what stage should they be planted, and with 
what other plants preceded, associated or followed ? These are questions of the 
greatest possible moment to India, but to which at present no satisfactory answer 
can be given. The greatest fault, however, with all Indian endeavours, such as 
they have been, at reclamation and reforestation, has been the impecunious 
craving and short-sighted policy of desiring immediate returns. 

Industrial Uses of Soda. — Incidentally this subject has already been dealt 
with. Throughout India soda soils are washed and more or less pure 
carbonate obtained. At one time a fairly large trade was done in this way in 
South India (Salem, Mysore, etc.) and expectations of a considerable develop- 
ment entertained. Licenses were granted in Bihar, the United Provinces and 
elsewhere for the manufacture of saiji and rasi (two qualities of carbonate of 
soda) from saline earths. The object in licensing the industry is to protect the 
revenue, since from the factories concerned fairly large quantities of common 
salt are obtained, especially at the factories and refineries for the production of 
saltpetre. (For method of manufacture, see Glauber’s Salt, p. 56.) 

Carbonate of soda of a very pure kind is regularly prepared at the Lonar Lake 
at Berar, Ball says {Man. Econ. Geol. Ind.y 494), “ Blocks of mixed salts are 
obtained by divers in certain parts of the lake, but the waters of the lake, on 
evaporation, deposit salts among which the principal is carbonate of soda. . . . 
The local names for these products are dalla^ which consists of a close collection 
of acicular crystals, between two compact surfaces ; kuppalj a thin kind of dalla, 
principally of red colour ; papadi or papri, a white saline froth.” 

Whether obtained from soil efflorescence or from salt lakes by treatment with 
sulphuric acid, the mixed salts (especially where the greater proportion is already 
the sulphate) may be reduced to a salt-cake (similar to that obtained in the first 
stage in the Le Blanc process of manufacture), and by calcining with lime and 
coal that may be converted into soda-ash. At Awah, in the United Provinces, 
an attempt was made, in 1880, to utilise the rih efflorescence in the manufacture 
of glass and glass-beads. A complete set of tools was imported from Venice, but 
the following, among other conclusions, appear to have been arrived at regarding 
these and all such experiments at utilising the alkali deposits in glass-making : 

(а) The impurity of the alkali prevents the formation of good quality 
of colourless glass. 

(б) It is, therefore, necessary to organise chemical works to produce 
pure alkali. 

(c) Good beads could be made, but doubtfully at a lower price than 
they can be imported. 

{d) Improvement of glass m ufacture in India would depend on the 
work being done on a large scale with skilled supervision. 

Wherever soda efflorescence is at all abundant, the Native industry of glass- 
making (such as it is) is more or less prevalent, especially that of gl s bangles. 
But and sajji oxQ put to an infinite variety of other uses by the Natives. They 
are employed for dissolving crude lac and hamela, preparatory to dyeing silk, 
also for extracting the crimson dye fronf safflower in cotton dyeing. They are 
used for bleaching silk, cotton and wool. JSajji is employed, in Farukh4b^d, in 
making country paper from hemp. Both salts, in conjunction with shell-lime, enter 
into the composition of country soap. White reh sprinkled into boiling oaine- juic6 
is employed to neutralise the organic acids in the manufacture of sugar, a process 
very similar to that of the use of lime (p. 712), bariumc bonate (p. 57), or strdntium 
carbonate (p. 58) in Europe. Reh is an ^ulterant of tob co, d is added to 
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increase the weight. In Native medicine these salts are supposed to be digestive 
and hepatic. The effort to utilise in the potter’s art the peculiar clays that are 
in association with carbonate of soda has not as yet received the consideration 
that it deserves, although the ceramic art of India has been the subject of special 
study. As a historic fact, that has escaped the attention of most writers on this 
subject, it may be said that some 60 years ago Sir William O’Shaughnessy sub- 
mitted to the Government of India the results of an inquiry which included 
extensive trials of Bengal clays, such as Kolgong hJmri, Saban mit% Rotas clays, 
Moulmein clays, Singapore clays, etc., as also numerous experiments in glazing 
the pottery turned out. \Of. Beng. Dispen., app., 700-17.] 

6. 1 ck It {kdla~nun, Icdla-nimaJc) is an article of some impor- 
tance in the local markets of India. It is prepared in Upper India, 
chiefly at Bhiwdni in Hissdr. 

Common salt is heated with the chebulic and emblic myrobalans together 
with sajiy until a sort of fusion takes place. The article so manufactured is used 
as a Medicenie. Dr. Warth favours me with a note on this subject from which 
he would appear to regard sodium sulphate as an indispensable ingredient. He 
writes : “I have produced perfect specimens by fusing a mixture of pure common 
salt with sodium sulphate, a little sodium carbonate and organic matter repre- 
sented by sugar. According as the proportion of anhydrous sodium sulphate 
varied from 1 to 3 per cent., a more or less strongly medicinal salt was produced 
varying from pink to a decided vermilion colour, whilst as much as 15 per cent, 
of the sulphate yielded a very dark purple-coloured salt. All these had the 
characteristic sulphuretted-hydrogen smell, and gave the same chemical reactions 
as the Native-made product. The jungle fruits which they add can have no 
special induenee on the salt because they are completely carbonised and serve 
only as reducing agents for the sulphate to sulphide, the characteristic material 
of the prepared medicinal (or black) salt.” 

7. Phuli. — This is believed to be a form of carbonate of soda. 

It is imported into Leh from Chan^han, Rupshu and Nubra in Ladakh. It 
is said to be extensively used for mixing with tea to bring out its strength. It 
is exported to Kashmir and KuUu and into Lower India. The Bhotyas are said 
to use it for washing clothes and for dyeing wool. The average imports appear 
to be from 60 to 120 tons, and the average cost about Rs. 6“4r-0 per maund. 

8. Pill or jji-kh p (see arilla and Tbe Indian Saltworts, 
pp. 112-4:). 

9. OP X or o iu bi-bop te (see orax, p. 171). 

10. C u tic od. (— hshard in Sanskrit). — So mucb space baving 
been devoted to carbonate of soda and a further article to sodium bi- 
borate, the present salt must be disposed of in the briefest possible 
manner. At the present day it may be said that India’s supply comes 
entirely from foreign countries. One of the Indian paper mills is 
believed, however, to have attempted the preparation of its own supplies 
from the reh salts found in the neighbourhood, but it is not known whether 
its endeavours in that direction were successful. 

The greatest possible interest h been aroused in Europe d America 
through the discovery of a method of direct decomposition of common salt into 
caustic soda and chlorine gas by means of electricity. With regard to lectro- 
Chemistry the reader might consult The Mineral Industry (New York, 1900. 
7 63—72). 

The Indian press have hailed the discovery of the direct decomposition of 
salt as bringing a cheap supply of alkali to the doors of our Indian soap-works, 
paper-works, etc., owing to the possession of a limitless supply of sodium chloride. 
The great recommendation to India of this new method lies in the fact that 
sulphuric acid is not required. Without sulphuric acid Le Blanc’s manufacture 
of soda-ash could not be brought to bear on our supplies of common salt or of 
reh efflorescence — whence in all probability the backwardness of India in chemical 
enterprise. 

11. odi Chi Pi e (see alt, pp. 963-71). 

12. odi 1 h te, or G1 b r* It.— This is generally 

known in India under the name hhan or hharinun^ and as already ex- 
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plained (p. 51 et seq.) it is met with as one of the efflorescent salts that 
constitute reh. It has been shown (p. 50) that the chief use of this salt 
might be regarded as in the preparation of carbonate of soda. Its pro- 
duction is at all events the first stage in the Le Blanc process of soda 
manufacture, and where met 'with at all abundantly as a surface 
efflorescence it might be viewed as the first stage accomplished without 
the expense of sulphuric acid having been incurred. 

This salt is in India derived from 7'eh efUorescence, either by solar evaporation 
(ahi) or by artificial heat {ja7'ia), and by a method very similar to that pursued 
with crude saltpetre. The quality of the earth collected is of course different 
in each case, but the nature of the filters, boilers and pans employed is the same ; 
and for evaporation and condensation of the brine, boilers and chuimm pans are 
both used, the former in Bih^r and the latter in the United Provinces of Agra 
and Oudh, where prolonged dry, hot weather may bo more confidently reckoned 
on than in Bihdr. 

Industrial Uses. — Patna-lchari (as the hJiari produced in Bihar is called) is 
used chiefiy for preserving hides, and also as a cathartic for cattle ; it sells 
at from 8 to 12 annas a maund, and contains very little so die chloride. Khari 
produced up-country, by solar evaporation, is also much employed as a cathartic 
for cattle. It contains, however, a considerable percentage of common salt (20 
to 30 and sometimes even more); it realises from 12 annas to one rupee per maund. 
Glauber’s Salt may be said to be better suited than common salt for the curing 
of hides, owing to the tendency of the latter to absorb water and soften the 
hides. The khari (or chaTnra-khari) of Bihar being as a rule purer than that 
of the United Provinces, is accordingly in greater demand. Buchanan- 
Hamilton in 1809 drew attention to this circumstance by his having pointed out 
that the 'patna-khari was the best procurable in India. According to Dutt 
{Mat. Med. Hind., 1900, 90) it was loiown to the recent Sanskrit writers xmder 
the name of kshdri Idvana, and was used medicinally in combination with other 
saline substances. As manufactured in India it is an impure salt. 

ALKALIN EARTH .—Having now discussed tbe true alkalis 
and their salts with as much detail as the available space will admit, it 
becomes necessary to record the chief facts known regarding the Alkaline 
Earths and their salts as met 'with in India, 

13. riu nd pyt ; Ball, Man. Econ. Geol., Ind., 473-4, 
The oxide of this metal (baryta) is an extremely caustic, poisonous and 
strongly alkaline substance that forms a hydrate 'with water. 

14. ariu Carbonate. — This is imported into India to a very limited 
extent. It is highly poisonous. In Europe it is employed as an ingredient in 
certain forms of pottery and glassware, and is the basis of certain deUcabte 
colours. In France it is used in the defecation of beet-root sugar in place of 
lime. [Cf. Min. Indust., 1900, 53-4.] 

15. ariu itrate. — This is obtained by decomposing the carbonate by 
means of nitric acid. It is the chief salt employed in pyrotechny for the pro- 
duction of green fires. It is also the tinctorial principle in Baryta Green — a 
pigment of some value. Pecently barium nitrate has been substituted for 
saltpetre in the preparation of certain explosives. 

16. ariu Sulphate. — This is the most important of the barium salts 
and is known as Barites (Barytes) or Heavy-Spajb. It is found in mineral lodes 
and usually constitutes a distinct portion of the gangue there present. In the 
Kamul District, Madras, it occurs along with galena, within the veins of quartz. 
Large quantities also occur with quartz, forming a network of veins, as for example 
near Alangayam, Salem district (Holland, i?€c. Qeol. Sutt). Ind., 1897, xxx., pt. iv.). 
If ever worked, large supplies could be obtained from that locality. So, in the 
same way, barytes exists in the Central Provinces in association with copper 
such as at Jabbalpur and in the Bew4 State. In Rajputana barytes h been 
reported^ by Dr, Irvine as occurring at the lead mines of Taragarh in Ajmir. In 
the Pan] 4b it has also been found in association with galena at Sub4thu in the 
Simla district. While it would thus appear that the Indian sources of this 
alkaline earth have not been worked, barium sulphate is nevei*theless avaiiable 
jn every bazar anfi ?©onis to be very largely sold as white lead/* or in adultera- 
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tion with that substance. The reader will find an example of the extent to which 
this sulphate is employed in India by consulting the account given of the Afridi 
Wax-cloth industry under Carthamns oxt/acaittha (pp. 276,282), Barytes is 
also used by the paper-makers, and to a limited extent as a cheap substitute for 
barium nitrate in certain forms of fireworks. 

17. C Iciu d its It (see Li e, pp. 709-19). 

18. tpontiu tro ti . — The oxide strontia does not 

exist in nature, but it may be produced by burning either the carbonate 
or the sulphate. 

Celestite, the sulphate of strontium, has been reported as met with in two 
localities in India, viz. in the Kirthar limestones of Sind and in the red clays of 
Surdag in the Salt Range. In the sugar refineries of the Continent of Europe the 
native carbonate (Strontiauite) was formerly used in place of lime {Journ. Soc. 
Chem. Inditst, l^ov. 1901, 1092). But the metal is chiefly Imown in India in 
the form of the imported nitrate which is largely employed in the preparation of 
rod-coloured flames in fireworks. 

ALKALOID (see Aconitu , Cinchona, Papaver, etc.). 

ALLIU , Linn. ; M, Br. Ind., vi., 337-45 ; LiLiACEiE. A genus of 
bulbous herbs which embraces about 250 species, all indigenous to the 
temperate regions. In addition to the onion and the garlic (which are the 
most important species), the shallot and the leek (-.I. ascalonicwm, 
Linn., and A. Ampeloprasum^ Linn.) are also cultivated in India, 
the latter being the paru of Bengal and the hirdth or Jcirds of Arabia. 
In Western India, according to Woodrow, leeks succeed best at altitudes 
of 2,000 feet. 

A. Cepa, Linn. ! Duthie, Field and Garden Croups, hi., 6, pi. Ixv. ; Mollison, 
Textbook Ind. Agri., hi., 211. 

The OisnoN is extensively cultivated in India, chiefly near large towns, and is 
known as piyaz, pdldndu, kanda, vella-vengdyam, vullu-gadalu, etc. There are 
two forms, a small silvery and a large red or yellow. Patna and Bombay (Jan- 
gira) are famous for their onions, and, speakhig generally, the onions from the 
northern provinces are the largest and best. The size and quality would seem 
to be improved by transplantation, which is also a preventive against disease 
from fungi and insects. Seeds will not keep in India for more than one season, 
hence selected bulbs are planted for seed purposes at the beginning of the cold 
season. After careful preparation the seed-bed should be sown about Sep- 
tember and the seedlings transplanted in November or early in December. 
The crop may be lifted from March to May. In two test cases mentioned by 
Mollison the yield was about 35,000 lb. to the acre. Onions are extensively 
eaten in India by Muhammadans, much less frequently by the Hindus ; they aro 
occasionally given to milch cows and buffaloes. There would appear to be a 
CO iderable export trade in the bulbs from Bombay to Zanzibar, Japan, etc. 
\Of. Ain-i-Akbari, 1590, 63 ; Sen, Bept. Agri. Stat., Dacca, 1899, 25, 38, 
app. vi,- ■*. ; Imp, Dept, Agri., West Ind,, Pamphl. Nos. 16-21.] 

A. sa V , Linn.; Dtithie, Lc. 34, pi. Ixvi. ; MolHson, l,c. 214. 'The 
Gaelic, lasan, rasun, helloli, thum, sir, valldi-pundu, etc., is cultivated throughout 
India, the cloves (or small bulbs) being planted out in October and the crop 
gathered in the beginning of the hot weather. As showing the extent to which 
the seasons of production vary, it is reported of Coimbatore district, South 
India, that planting commences inMay-June and harvesting in September, being 
followed by a tobacco-crop, or if planted in December and gathered in March, it 
is followed by c?ioZam. According to Mollison, a good crop will yield 8,000 fo i0,000 
lb. per acre and be worth Rs. 250 to the cultivator. Aa a Food, garlic is almost 
universally used in curries by the Natives, who also eat the bulbs almost daily. 
In MjEDiorcTE it is regarded as a stimulant, expectorant, tonic, and employed as 
a re edy in bronchial affections and as an application for deafness. Dymock 
{PTharmacog. 7nd., iii., 489) says that after intense fatigue a clove of garUc slowly 
chewed and swallowed acts a very powerful restorative. The freshly ex- 
pressed juice makes an excellent Ce nt for gl s-ware. The imported Muscat- 
garlic is much used for pickling. [Cf.Taleef Shereef (Playfair, transl.), 1833, 147.] 
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AL * Linn. ; FI Br, Ind., vi., 264 ; Pharmacog. Ind., iii., 467-76 ; 
Rept. Cent, Indig . Drugs Comm., i., 116, 126, 149, 158 ; Hjemodorace^. 
Several species of Aloe and diverse methods of extracting, drying and 
preserving tLe juice result in the supply of the different known qualities 
of this drug. The following species inay be specially mentioned as afford- 
ing the major portions of the aloes of Indian commerce : 

A abyssinica, Lam.; Baker, Journ. Linn, Soc.y xviii., 174. Jaferabad 
and possibly also the bulk of the Moka aloes imported from the Bed Sea 
coast This is prepared at the town of Jaferabad in Kathiawar by persons 
supposed to be of African descent. It is sold in the form of fiat circular cakes 
almost black in colour, has a glassy fracture and yields a yellowish powder having 
a strong aloetic aroma. This, as also the imported Moka quahty, constitutes 
the aloes most in demand in India. 

A. Perryi, Baker, Bot. Mag., 6596. This is the Socotrine Aloes, and 
possibly also the Zanzibar Aloes of commerce, of which a fair amount is 
imported into Bombay, and after being assorted is re-exported again to 
Europe. \Cf. Mandelslo, Travels, 1639, 15.] 

A. vera, Lhm. ; the Common or Barbados Aloes or Curasao Aloes. 
Several forms of this species have become completely naturahsed in India, and 
that too from the hot, dry outer valleys of the K.W. Himalaya throughout 
the central tableland to Cape Comorin. 

Both the aloe plant and aloe drug have Sanskrit and vernacular names 
attributed to them that would seem fairly ancient. The following may be 
specially quoted : For the Plant : — ghi-kunvdr, ghirta-hunvdr, kumdri, hora-kdnda, 
kuvdra, Mahandu, lola-sara, etc. For the Drug :—ilva, eilya, elio, yalva, mo- 
shabbar, musumbra, kalabol, etc., etc. Sir William Jones calls it taruni, saJm, 
cumdrl {As. Ees., iv., 272). 

Most scientific writers are agreed that although the aloe has been completely 
naturalised in India for a very long time it is not originally a native of the country. 
Of late, attempts have been made with comparative success to show that some 
at least of the species might provide an efficient substitute for the imported 
drug. Indian aloes seem first to have been mentioned by Garcia de Orta (1563, 
Coll, ii.) as prepared particularly in Cambay and Bengal. He adds that though 
Pliny and Dioscorides refer to the Indian aloes as the best, they were referring 
unconsciously to the re-export of the Socotrine product. Faulus Mgineta 
(Adams, transl., iii., 34) reviews the information possessed by the early 
Greeks, Romans and Arabians, and might be consulted. The early Indian travel- 
lers such as Linschoten, Tavernier, Hove, etc., afiord useful particulars, but 
greater details may be learned from Ainslie, Boyle, Warring, etc. Bxomphius 
{Herb. Amb., 1750, v., 272) mentions the use of aloes on the Coromandel Coast 
in the preparation of cement. [Cf. Acosta, Tract, de las Drogas, 1578, 191-211 ; 
Ligon, Hist. Barbados, 1657, 98 ; Rheede, Hort. Mai, xi., t. 3 ; Eanny Lall Bey, 
Indig, Drugs. Ind., 19; Taleef Shereef (Playfair, transl.), 1833, 138 ; Tschirch, 
Schweiz. Wochenschrift fur Chem, und Pharm., 1902, No. 23 (attributes the aloes 
of the Cape to A. ferox) ; Johannes Klaveness, Studien Natal Uganda- Aloe, IQOl ; 
White and Humphrey, Pharmacop., 1901, 51-2 ; Ponder and Hooper, Mat. 
Med. ; Bens, Southern Arabia, 1900, 381.] 

The Indian Trade in aloes is not a very large one. The total imports 
come usually to something like 690 cwt, valued at a little under Es. 20,(X)0 
(501 cwt., valued at Es. 7,994 in 1906-7), a quotation that would seem 
to be about one-third less than that of 20 years ago. The total exports 
(including re-exports) would appear to average very nearly the same 
in quantity and value as the imports. The Indian foreign supply, 
drawn mainly from Africa and Arabia, and the exports of Indian-grown 
aloes go mainly from Bombay and Madras. In fact, the most striking 
modern feature seems to be the growth of an export from Madras 
to the Straits Settlements. The re-exports (foreign aloes - exported) 

. are made almost exclusively from Bombay and go mainly to the 
United Bhngdom, the next largest demand being made by the Straits 
Settlements. 
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ALfPI lA, Linn.; FI. Br. Ind., vi., 252; Scitamine . A 
genus that contains some 40 species inhabiting the tropical and sub- 
tropical regions of Asia, Australia, and the Pacific Islands. 

The two most important species are A. Oaiangtt,, WiUd., and -X. 
officiiifirum, Nance, which are considered separately below. .x. jiUtigiiafi, 
Roxb. — taro or taruko — a native of Bengal, Assam, Burma, Ceylon and the 
Konkan, has an aromatic rhizome which is used by the natives medicen'ally. 
It has been recently stated that the leaves and stem yield a Fibre which might 
possibly be useful in paper-making, owing to its exceeding abundance. \Cf. 
Hooper, Bept. Labor, Ind, Mus,^ 1904-5, 28.] -X. kiiuitiujan, a supposed new 

species described by the late Dr. Moodeen Sheriff in 1869 [c/. D.JEJ.P,, i., 194], 
is believed to be the same as -X. ofjtci/uftram, but owing to the continued 
imcertainty the latter species has been kept separate. -X. Nuta^is, Roxb-, the 
Light Galangal, is a native of the Eastern Archipelago, much cultivated 
in Indian gardens. The rhizome is used in place of the Greater or Java- 
Galangal, and is sometimes mixed with it or with ginger. 

A. alanga, wnid.; the Greater or Java-Galangal, the harahuUnjan, motha- 
kolanjan, pera-raUa% pera-ratta, padagoj% etc., is found throughout India from 
the foot of the Himalaya to Ceylon and Burma : distributed to the Malay 
Islands and widely cultivated. 

It is mentioned by Marco Polo (a.d. 1290) as grown in Bengal, and by Var- 
thdma (1510) as found in Cambay. Garcia de Orta (1563) and Linschoten (1598) 
say that there are two sorts, one Chinese called “ Lavandon,’’ the other Javan 
and there called “ Lanquas.” The latter, they say, was sown in Indian gardens. 
The rhizome of both species are mentioned and figured by Clusius {Hist. Exot. 
PL, 1605, 211), The rhizome and the fruit {eiaUiitgai cardanhom) qxq sold in 
the bazArs, and the former is said to be used in the United Provinces in calico- 
printing. It seems probable that the Greater Galangal is only used medicinally 
as a substitute for the Lesser or Chinese Galangal. [Of. Acosta, Tract, de las 
Drogas, 1578, 58 ; Kew Hull., 1891-5 ; 1892, 16-20; 1896, 233; Pharmaceut. 
Jowm., Jan. 31, 1891.] 

A. 0 cinaru , Hance the Lesser Galangal, Jilpi'ttia cUinensis of chemists, 
is commonly sold in the bazArs as kulinjdn or TcoUjdna. Also called chota-pan- 
ki-jar or choti-kuUjan, shitta-rattai, khusro-ddru, etc. 

It is a native of China from whence the rhizome is exported largely to India, 
and somewhat less than in former days to England. The principal demand for 
it is in Russia, though it is still an ingredient in certain old-fashioned English 
Medicines. In India it is considered a nervine tonic and an aphrodisiac. 

It is not possible to distinguish between the Greater and Lesser Galangal in 
the Indian trade returns, but the collective imports have increased from 2,794 
cwt., valued at Rs. 21,525 in 1899-1900, to 5,202 cwt., valued at Rs. 39,731 in 
1902-3, though they have since declined to 3,918 cwt. in 1906-7, valued at 
Rs. 21,375. The collective exports also have fallen from 1,327 cwt., valued at 
Rs. 12,255, in 1899-1900 to 393 cwt., at Rs. 3,476, in 1902-3. Since then, however, 
the exports have shown an increase — viz. to 1,245 cwt., valued at Rs. 12,249 
in 1905-6. In 1906-7, however, they feU to 614 cwt. and Rs. 6,338. By far 
the largest increase is in the trade from China (Hongkong) — viz, from 692 cwt. 
in 1899-1900 to 3,200 cwt. in 1904^5, and 2,104 cwt. in 1906-7. 


D. .P., AL T lA CHOL.A I , Br. ; FI. Br.Ind.Aii.,m; Gsim^ 

i., 1 7- . Man. Ind. Timhs.y 483 ; Cooke, FI. Pres. Bomb., ii., 132 ; ApocyNACE^. 
Dita-hark. A tall evergreen tree of the moister regions of India, but nowhere very 
common. It afiords the dita-bark of commerce, and is known in the 
vernacular as chatwan, chatiiim, lationj, satidna, fala, pala-garuda, rukat- 
tana, etc. 

Medicine. The bark is used in Medicine ar^ astringent tonic, anthelmintic, alterative 

and antiperiodic. It is a remedy in cases of chronic diarrhcea and advanced 
dysentery, as also of catarrhal fever and stomachic debility. Externally the 
‘Iky juice is applied to foul ulcers and is also used with oil in earache. Ditain, 
an uncrystallisable substance obtained from the bark, and also a tincture of 
Aistania, appear to be useful in cases where quinine produces distressing 
second y symptoms. The Report of the Indian Indigenous Drugs Gommittee (i., 
419-38) seems to show that the drug is useful in diarrhoea and dysentery, but 
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that its effect as a febrifuge is not lasting {Pkarmacog. Ind., ii., 386). ^ The 
Timber, which is not durable but easily worked, is used for boxes, furniture, 
scabbards, coffins, etc., for blackboards (dusted with sand) in Burma, whence Timber, 
the name sciioiav^iSj and, according to a correspondent of The Agricultural Bulletin 
of the Straits and Federated Malay States (1903, ii., 114), the young wood is 
employed in Borneo as a substitute for cork in bottle-stoppers (see Gutta- 
percha, p. 627). 

ALTINGIA XC L A, ii., 429 ; Gamble, D. .P., 

Man. Ind. Tirnhs.^ 332; Brandis, Ind. Trees, 302; HAMAMELiDACE.aE. i*, 00-1; 
Burmese storax, m^amaZa, 5^7dm5, etc. A lofty deciduous v'** 7 - 0. 
aromatic tree of Assam and Burma, Yunnan, Java, etc. torax. 

This, like the closely allied TAquida'tnhar o^-ientaiis, Mill., of Asia Minor Resin. 

(the Liquid Storax), yields a fragrant balsam, known as nan-ta-yoTc in i^Burma, 
which is used in that country as a perfume, incense and medicine. The true Perfume. 
Storax {styt-ax Sen^o^in) is imported into Bombay, and is used all over 
India as a Medicine both by the Muhammadans and Hindus. The Burmese Medicine, 
article to all intents and purposes is identical with the rasamala of Java, and is 
little if at all inferior to the resin of Asia Minor. Hooper {Agri. Ledg., 1904, 

No. 9) reviews all available information on this subject, and concludes by say- 
ing that his chemical investigations confirm those of l^rof . A. Tschirch and 
Dr. L. van Itallie — viz. that while the Burmese storax (like the rasamala) differs 
in some respects from the true article, it might be pushed in trade as a good sub- 
stitute. \Cf. Pharmacog. Ind., i., 593-8; Archiv. der Pharm., Sept. 1901, 239, 

541-7 ; Journ. Chem. Soc. Indust., xx., 1122; Hooper, Rept. Labor. Ind. Mus,, 

1900-1, 18; 1904-5, 24-5.] 

ALUM nd ALU I lUM-OR ; Bauxite, Laterite, etc. ; D. .P., 
Holland, Rev. Min. Prod. Ind., in Rec. Geol. Surv. Ind., 1905, xxxii., i., 01-4. 
94 ; Oldham, Man. Econ. Geol. Ind., 303, 352 ; Ball, Man, Econ. Geol. Alum. 
Ind., 431-5; Journ. Soc. Arts, 1903-4, lii., 145; Brough, Cantor Lect. 

Alum, pJiitkari, fhathiri, sphatikari, shib, zdk, patakri, kyankchin, etc., is 
prepared from alum-sbale in several localities of Bihar, Kacb and the 
Panjdb. It is also found, but not worked, in Upper Burma. 

Alum appears at one time to have been very extensively imported into imports. 
India from China, and the price on the Calcutta market in 1809-1 1 is quoted 
as 3^6 sicca rupees per maund (Milburn, Or. Comm., 1813, ii., 498), 
but it is curious that there is no hint of any such trade in the E. India 
Co.^s records, at the beginning of the 17th century, although we learn that 
it was then an article of extensive trade with J^an, “ for they cannot 
dye with sapanwood without it’’ (Foster, E.I.C, Letters, v., 7). The 
Indian production is very uncertain, probably not amounting in all to more 
than 1,000 tons yearly. Kalabagh on the banks of the Indus and Kotkil 
at the mouth of the Chichali pass, produce about 400 tons annually between 
them {Min. Rev., 1894-7, etc.). Mr. Holland says that the yield in 
1898 was 750 tons, valued at £3,150, hut in 1901 it fell to 98 and in 1902 
was 112^ tons. No returns for 1903 were available. But the Indian 
alum is not so white as the imported mineral, being discoloured by impuri- 
ties. The alum imported into India during the six years 1898-1903 averaged 
69,296 cwt., valued at 3 lakhs of rupees. The actual figures for 1906-7 
were 72,344 cwt., Rs. 3,19,407. Th's principal use is as a mordant in Dyeing. 
Dyeing, but it is also employed in Medicine, photography, etc., and in Medicine, 
the purification of vinegar (see p. 1110). 

Recently it has been discovered that many of the msty-colonred laterite Alu ‘ lum. 
deposits which cover large areas m the Peninsula and Bur are identical 
with the substance known^^as bauxite, now the chief source of Axuminixxm. Like 
the original bauxite of Les Baux, these deposits were originally worked without 
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success as a source of iron. ‘'It is difficult at present to fully estimate the 
value of tliis discovery, as a deposit of laterite, which ordinarily would be re- 
garded as small and of little consequence, contains enough alumina in some of 
the instances examined to completely swamp the market of bauxite, of which 
the world’s total production is at present little more than 110,000 tons a year. 
Without any disturbance of present prices, the aluminous laterites would hardly 
pay, at the ordinary rate for jfirst-class bauxites of 21 to 22 shillings a ton, to 
mine for export to Europe and America, and they must consequently be utilised 
for the extraction of alumina on the spot, either for export as such, or for the 
manufacture of aluminium in the country. To prepare the alumina from the 
bauxite (or laterite) would, according to the most recent processes, require the 
use of caustic soda, which is not at present made in the country. But one of 
the latest successful processes for the manufacture of caustic soda involves 
the separation of chlorine (from which bleaching powder is prepared) by the 
electrolytic decomposition of dilute brine, and as both caustic soda and bleaching 
powder are now largely imported for use in paper-making, there would be a 
market for both, apart from the requirements of alumina manufacture.” 

Aluminium Manufactures.-~\t is impossible to furnish actual statistical 
returns of the extent to which this metal has been introduced as an Indian in- 
dustrial material. Mr. Chatterton, Principal of the Madras School of Arts, 
pioneered the new industry so very successfully that others were induced to 
engage in the trade and finally the school withdrew in favour of private enter- 
prise, viz. The Indian Aluminium Co. at Madras, which purchased the Govt. 
Aluminium Dept, in the school. The Company employed 150 persons in 1901 
and 356 in 1904. There are three other factories at Madras, but apparently of small 
importance. The impetus due to Chatterton’s success would seem, however, 
to have given South India a hold on the aluminium trade that she is not likely 
to forgo. The imports of aluminium- ware must also be very considerable 
judging from the extent aluminium cooking-pots, water-bottles and other articles 
of that nature are now met with throughout India. (See Corundum, p. 428.) 

A A ANTU , Linn.; FI. Br. Ind., iv., 718-22 ; De Candolle, Orig. 
Cult. Plants, 100-1 ; Bretscbneider, Hist. Euro'p. Bot. Disc, in China, 
179 ; Amakantace.®. 

There may be said to be two or perhaps three distinct groups of amaranths 
that are of economic value to the people of India. These are the species 
cultivated in gardens and mainly if not exclusively as Pot-herbs : second 
the wild species that are eaten as pot-herbs or Medicines : and third the 
forms cultivated in fields and exclusively so as edible Grains. The last 
mentioned are by far the most valuable and hence may be taken up in 
greater detail than the others. But in passing it may be observed that the 
Indian species of this genus seem to be sadly wanting careful study and 
revision. The limitations of scientific and vernacular names here adopted 
are given tentatively. Of the garden pot-herbs there are many varieties 
or recognisable races under each botanical species. These may be indi- 
cated as follows 

Section A. Pot-herhs. 

1. A.. Htu/m,, Linn., uar. olerucens (sp Linn.), plant ■ with small obtuse 
leaves cultivated mainly in sub-montane tracts. The leaves serve as a pot-herb 
and the seed as a grain {Rec. Bot. Surv. Ind., i., 169). This may be only a 
form of the following: — - 

2. A. gatigeticus, Linn. ; Agri. Ledg., 1904, No, 6, 63 ; Duthie and Fuller, 

Field and Garden Crops, iii., 17-8, p]^ Ixvii. ; lalsag, cJiaulaisdg, etc. The ver- 
nacular names apply equally to the foregoing species. Roxburgh differentiated 
A. if proper from and other forms mentioned 

below as varieties, by the fact that it gave only one crop and was pulled and 
sent to market with the roots. Some forms, such as A. mcoior are grown as 
ornamental plants. Of the many varieties is used in curries, 

as a pot-herb, and oiememis (sp. /?ojf6.) as a substitute for asparagus. Then 
there may be mentioned poiygamtis (sp. Boxb , non Linn.) [cf. Long in Jowm. 
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Agri.-Hort, Soc, Ind., 1859, x., 30] and trisUs {sirru Urai) a vigorous plant 
much esteemed by the Natives. 

3. ^4. poiyganiits, Linn.; chelu natia, etc,, the smallest Indian species and 
a weed of gardens throughout India. It is regarded as a very wholesome pot- 
herb specially suited for convalescents (Rec. Bot. Surv. Ind., ii., 187 ; Agri. 
Ledg., l.c. 64). 

4. , 4 . ftpinosns, Linn. ; Pharmacog. Ind., iii,, 138. The prickly amaranth, 
taduliya, kante-math, etc., a weed of cultivation throughout India. Is used by 
the poor a pot-herb, and in medicine is valued for its mucilaginous properties. 
[Rec. Bot. Surv. Ind.y i., 207 ; Agri. Ledg.y l.c. 64, 72.) 

5. , 4 . viriats, Linn.; ckoulaie, chaulai, etc., a weed of cotton soils, but 
apparently nowhere cultivated. The tender tops are eaten {Rec. Bot. Surv. Ind., 
i., 354; Agri. Ledg.y l.c. 65.) 


Section B. Grains. 


A. e tu , Linn.; FI. Br. Ind., iv., 719; Duthie, Field Love -lies - 
Garden Crops, iii., 24, pi. IxviiiA. ; A. cruentus, Willd., in Eoxb., FI. Ind., bleeding, 
iii., 610. Love-lies-bleeding ; the Jcedari chua, ramdana, etc. 

This is fairly plentifully cultivated throughout the plains of India as a 
garden ornamental plant (and to some extent as a pot-herb also) much after 
the same fashion as its near allies, the Prince’s Feather (A. hypochon^- 
driactis); the Weeping- willow-leaved Amaranth {A. salicifolms) ; 
and the Cockscomb (Celosla cristata) — all great favourites with the 
Native gardeners. But A. cmidatus in India takes a further and more 
directly economic position since it is cultivated by the hill tribes as a 
regular field crop, on account of its Grain, the ramdana. The seed is Food-grain : 
sown in May and June and the grain is harvested in October. In the 
plains of Northern, Western and Central India it is also occasionally seen 
as a cold-season crop being grown on the borders of fields. It is chiefly 
distinguished from the next species by the obtuse tips of the leaves and 
the long pendulous tails or spikes of the inflorescence. 


A, ieul tus, Linn. ; FI. Br. Ind., iv., 718 ; Duthie, Field Anardana. 
and Garden Crops, iii., 23, pi. Ixviii. ; A. frumentaceus, Ham., in Eoxb., 

FI. Ind,, iii., 609 ; A. Anardana, Ham., in Wall., Cat. ; and A. farinaceus, 

Roxh., Herh. This appears to be the anardana of the early writers but is 
best known as chua, chulco, ganhar, mdrsa, bdthu, etc. 

Cultivated on the Himalaya from Kashmir to Sikkim between the 
altitudes of 3,000 and 10,000 feet ; also on the hills of Central and South 
India and Burma, and on the plains of Northern, Western and Central 
India;'us a cold-season crop. It is one of the most important sources of important 
Foot) with the hill tribes of India, and there are both golden-yellow and 
tright purple conditions. The former is more frequent and seems there- 
fore to be preferred ; most fields, however, contain a few red plants among 
the yellow. It is an exceedingly ornamental crop ; the hillsides, on account 
of the fields of this plant, become in autumn literally golden-yellow and 
purple. It is sown in May and June and reaped in October-November, Seasons of 
but in the plains it is not ripe until February to March. (Madden, Edinh. 

Bot. Soc. Trans., ISbS, Y., 118.) 

It is not possible to furnish information as to the total production of 
this grain. It is grown as a rule for** local consumption and is hardly 
if ever exported. The grain has been analysed by Church (FootZ- ^ood value. 
Grains of Ind., 107-9) and the average of three samples gave the nutrient 
ratio at 1 : 5*3 and the nutrient value 90. It has been estimated that one 
plant will produce 100,000 grains. Speaking of another sample, which 
Church attributed to A, gangeficu.% hut which may possibly have 
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been one of the many forms of the present species, he remarks : ‘‘ Tne 
analysis shows that we have in these seeds a food in which the propor- 
tions, not merely of albuminoids to total starch flus the starch-equivalent 
of the oil, but also of the oil itself, are very nearly those of an ideal or 
standard ratio.” Visitors to the hills of India are inclined to smile at 
people who live very largely upon these minute grains, but they might 
with advantage to themselves use this extremely wholesome article of diet. 


P. .P, 
i., 216-7, 
Possil 
Resin. 


Medicine. 
Industrial Uses. 


Production. 

Qualities. 


A ; Mason, Burma and Its People, 576 ; also ed. Theobald, 

i., 15 ; Ball, Man. Boon. Geol. Ind., 1881, 57 ; Holland, Rev. Min. Prod. 
Ind., 1898-1903, 95-7. A Fossil Resin ; haJiruh, amheng, payen, etc. 

This substance to a small extent is still procured from the ancient mines of 
Upper Burma (in the Hukong Valley), but a fair amount of Baltic amber is regu- 
larly imported iuto India and Burma. It is used in Native Medioeste, being often 
confused with ambergris, the word amber having been derived therefrom. In 
Europe it is boiled in oil (rape or linseed) until it becomes transparent and ductile, 
when it is moulded into beads, broaches, mouthpieces for pipes, etc. Certain 
qualities are extensively made up as varnishes. In Upper Burma Dr. Anderson 
tells us {Mandalay to Momien, 1876, 202) that there were then only a few workers, 
and that the amber most prized is perfectly clear and of the colour of dark 
sherry. Amber is much in demand in Burma by the wealthier ladies, who wear 
cigar ear-holders of this material. Accurate returns for the production in Upper 
Burma are not available, but an estimate made by the Deputy Commissioner of 
Mjritkyina gives the average annual output at about 51 cwt., valued at about 
Rs. 5,000. The Burmese material differs chemically and physically from the 
Prussian amber, the chief difference being the absence of succinic acid ,* it is dis- 
tinguished by the special name “ Burmite.” It is harder and tougher than many 
other amber-like resins, and therefore more fit for carving and turning. [Cf. 
Barbosa, Coasts B. Africa and Malabar [ed.. Hakl. Soc.), 165; Paulus JEgineta 
(Adams, transl.), iii., 129 ; Marco Polo (ed. Yule), ii., 341 ; Milburn, Or. Comm., 
i., 61 ; Crawford, Journ. to Ava, 1834, ii., 206, etc.] 


D. .P., 
i., 217. 
Perfume. 

Source. 


A G I ; a concretion formed in tbe intestine of tbe Sperm - 

wbale (Physeter macrocephalus). It is a substance often found 
floating in the sea on the coasts of India, Africa and Brazil, and the whales 
are also hunted and killed to procure it. Is met with in the Indian bazars 
in the form of special preparations known as ahr-i-amher , anber, or araba. 

It is a very light substance, highly inflammable, has a peculiar aromatic 
odour and almost completely volatilised by heat. It is used as a Medioinb, 
the supply coming mainly from the Nicobar and other islands in the Indian 
Ocean. Though not of great value in modern commerce this substance at 
one time attracted much attention. It was unknown to the Greeks and 
Romans, but according to Paulus jBgineta (Adams, Comment., iii., 425-6) 
was made known to pharmacy by the Arabs. Marco Polo [Travels (ed. 
Yule), ii., 341-2) and Clusius on Garcia de Orta (in Bist. jEJaioi. PZ., 1605, 
147-9), also Ball on Garcia (Coll., iii., in Proc. Boy. Ir. Acad., i. (3rd ser.), 
390), Barbosa, etc., all allude to this substance, so that it has been 
associated with India for several centuries. Francis Pyrard (Voy. B. Ind., etc., 
1601 (ed. Hakl. Soc.), i., 229) states that in the Maldives the ambergris (called 
gomen, and when prepared meuuare) thrown up on the coast formed part of the 
King’s revenue. Jahangir [Memoirs {PxicQ, transl.), 2-3) describes the way in 
which it was employed to perfume the throne. In Europe some time ago it was 
used as a flavouring material with food. By Milton it is alluded to as 
{Par. Beg., M., 337). [<7/. Blaoiford, Pa. Br. Ind. (Mammalia), 671; Ainslie, 

Mat. Ind., i., 15-7 ; Trans. Med. gnd Phys. Soc. Bomb., Ti.Q., i., 149 ; xii, 172 ; 
Madras, Man. Admin., i., 30 ; Baden Powell, Pb. Prod., i., 190 ; Hunter, Jmjo. Gaz. 
N^co6ar, X., 297 ; Birdwood and Foster, E.I.C. First Letter PooAj, 58, 81, 
119, 12^ 245-6, 258, 299 ; Foster, English PacZones, 1618-21 (ed. 1906), 68 ; 
Burma and its People (ed. Theobald), 1882, i., 445 ; Journ. Chem. Indust., 1890, 
ix., 429 ; etc., etc.] 


64 



THE ELEPHANT’S FOOT— OL 


ANACA lU 
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A U U ULATU FZ. 240; Madden, b.E.P., 

Edinb. Bot. Soc. Trans., 1858, v., 120; King, Journ. Linn. Soc., 1880, i., 2 - . 
xvii., 3; DutMe and Fuller, Field and Garden Crops, iii., 35 ; Pharmacog. G-reater 
Ind., iii., 436 ; Scitamine^. The Bengal or Nepal or winged Cardamom, OJardamom, 
sometimes also called Greater Cardamom, bari~ilachi, elcho, mote-veldod'e, 
Icdttu-yelahJcdy, etc. Is most readily obtained in Calcutta but may be 
had at Bombay, and perhaps in the bazars of most large towns. A 
herbaceous plant, native of Nepal. 

The seeds 3 d©ld a Medicine in the shape of an agreeable stimulating oil with Medicine, 
an aromatic camphoraceous taste. It is considered carminative and stomachic, 
but this so-called Greater Cardamom is medicinally only a cheap substitute for 
the common or Malabar Cardamom (Eiettafia Cai’ditniotniini, of which there 
is both a large and a small kind, see pp. 511-2). The seeds are also much used 
in the preparation of Sweetmeats owing to their cheapness (Rs. 12 per maund Sweetmeats, 
of 37 J lb., Pharmacog, Ind., l.c.). The present Cardamom is also used in 
the preparation of hhxing-massdla (see Cannabis sativa, p. 258, and Ind. Hemp 
Dricgs Rept., 1894, iv., 50, 152, etc,). The seeds of .-i. xantJiloUles, Wall. 

(ildyechi-ddne), are imported from Siam and Singapore and sold in the Indian 
bazars. The smell and taste are said to be stronger than those of Eiet~ 

'tiivia €<trdatitonium but not SO pleasant, [Cf. Sonnerat, Voy. aux Ind. Or. 

Planch., p]. 137. For -4L. avoninticunt., Roxb., cf. Kew Rept., 1877, 27.] 

A P OP ALIiU CA PANULATU , JBhmie; FL Br. B. .P., 

Ind., vi.5 513 ; Pharmacog. Ind., iii., 546 ; Mollisoii, Textbook Ind. Agri., 225 - 7 . 
iii., 189-91 ; Aroide.®. Elephant’s Foot, zamin-hand, ol, surana, jangli- 01. 
suran, karunai-kizhangu, kanda-godda, wa, etc. A tuberous rooted herb 
found on the plains of India from the Panjab to Bengal, the Deccan and 
Ceylon, cultivated in rich moist soils. 

Synantheidas syivtiUca, Schott., an allied plant met with in the Deccan, AIHed Plants, 
is regarded by the Hindus as a kind of wild suranija, and yttUa- 

tutn, Schott., a species of the plains of Upper India and the Konkin, ascending 
the Himalaya to 5,000 feet in altitude, has similiar medicinal cjitwracteristics, 
but these are too unimportant to justify independent positions in this work. 

In Medicine the corms and also the seeds of .:tmovpuopit.aiius are used as Medioiae, 
external irritants to relieve rheumatic swellings. Confections of the tubers 
(corms) with treacle, aromatics and Plumbago-root are given in cases of piles 
and dyspepsia. One of the Sanskrit names of the plant is araogna—'^ destroyer 
of piles.” ^ The wild tubers peeled, cut into segments and dried by being strung, 
constitute the madan-mast of the shops. The cultivated corms are cooked aiS Madan-mast. 
form a common article of Food with the poor. They are boiled like potatoes, pood 
cooked in curries and pickled or preserved. 

Mollison says the crop is important chiefly in the Gujardt and Baroda territory, production 
He gives the accumulated cost of cultivation in the fourth year (Surat district) as 
Rs. 484 per acre and observes that the cultivation can accordingly be undertaken 
only by well-to-do persons. In Bengal the average crop under favourable cir- 
cumstances is about 200-400 maunds per acre and the price about Rs. 2 J per maund, 
and Duthie and Fuller (Field and Garden Crops, iii., 6, pi. 69) say the bazar price 
at Saharanpur is 2 annas per seer (Rs. 5 per maund). The tubers are usually 
planted out in May to June, and in 12 months they are fit to be dug up. If 
properly cultivated each tuber will weigh from 2 to 10 lb., or' as much as 40 lb. 

[Of. Ann. Rept. Govt. Exper. Farm, Poona, Bomb., 1896, 15.] 

n tAL , D. .p. 

Gamble, Ind. Timbs., 214 ; Pharmacog, Ind., i., 385 and 648 ; Cooke U 1-3. 

FI. Pres. Bomb., 1, 274 ; Agri. Ledgf., 1899, No. 12, 146; Anacardia- Cashew- 
CEiE. Tbe^ bddam, mundiri, kottai, jidi-mdmidi 

viUu, ')idi vdte, etc. A tree originally introduced from Soutb America, 
but now establisbed in the coast forests of India, especially in sandy places, 
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THE PINE- APPLE 

where it is often gregarious. In South India it is important in coast-dune 
reclamation. 

The bark yields a Gtjm which is obnoxious to insects. The juice which issues 
from incisions in the "bark is used as an indelible marking-ink. The bark and 
the pericarp yield an Oil (called dik), which is occasionally employed to tan 
fishing-nets. Two Oils are obtainable from this plant: (1) a light-yellow from 
the pressed kernels, of which the finest quality is equal to almond oil ; and (2) 
“ Cardole,” obtained from the shell of the nut — an acrid and powerful fluid 
efficacious for preser\’ing carved wood, books, etc., against wliite ants. It is 
used as a rubefacient and vesicant Medicine. The spirit distilled from the 
juice of the fruit and sold when redistilled at about Rs. 1-|- per gallon, is a useful 
stimulant and the fruit itself has antiscorbutic properties. The seeds, known 
as Cashew-nuts, are usually eaten roasted and are made into confectionery with 
sugar. The fruit-pedicels are also eaten. The Timbeb (weight 30 to 38 lb. 
per cubic foot) is used for packing-cases and for boat-building and charcoal. 
Cashew-nuts are imported into Bombay from Goa in very considerable quantities. 
The kernels are valued at about Rs. 18 per cwt. \Cf. Garcia de Orta, 1563, Coll., 
V. ; Acosta, Tract, de laa Drogas, 1578, 232; Linschoten, Voy.E. Ind. (ed. Hakl. 
Soc.), 1598, ii., 127 ; Acosta, 1598, in Clusius, Exot. PL, 1605, 272; Garcia de Orta 
in Clusius, Exot. PL, 1605, 198 ; Boym, FL Sin., 1656, C. ; Milburn, Or. 
Comm., 1813, i., 273; etc., etc.] 

ANANA ATIVA, Schult, ; BROMELiACEiE. 

Shortly after tke discovery of America the Pine-apple appears to have 
been dispersed rapidly over the world and acclimatised in most tropical 
countries. The Spaniards called it Pinas because of its resemblance to 
the pine-cone, but the Portuguese adapted to their own tongue its Brazilian 
name Nanas and called it Ananas, a word which in some form or other has 
accompanied the plant throughout the world. In most of the languages 
of India it bears names clearly derived from the Brazilian, such as andnas, 
andnash, andras, andshaTTazham, na-ndt, andsa, etc. Or it is called 
Foreign Screwpine, European Jack Fruit, etc. — all modern names. There 
are no names for it in any of the classic languages of Europe, Asia, Arabia 
or Egypt. 

is tory.— Oviedo {Hist, de las Ind., 1548 (ed. 1853), iii., 280-4) described 
the plant as grown in the West Indies and on the American mainland, and 
Christopher Acosta (in Clusius, Hist. Exot. PI., 1605, 284) speaks of it as plentiful 
in India. He mentions a wild form in the Deccan called queura, which suggests 
a confusion with JPfmdnmis and it is curious that Abul Fazl 

{Ain-i-Ahhari (Blochmann, transl.), 83) should contrast the leaves of the kewrah 
(jpandftmte) with the maize — a plant then only recently introduced into India. 
Marcgraf (in Piso, Ind. Utri re Nat. et Med., 1658) mentions the pine-apple 
in Brazil, and Hernandez ( 1651) in Haiti and Mexico. It is figured and described 
by most botanists of the 16th to 18th centuries, e.g. J. Bauhin (1651), Boym 
{FL iSw., 1656), Ligon {Hist. Barbados, 1657), Bontius (in Piso, Lc. 1658), 
Rheede {Hort. MaL, 1692, xi. tt. 1-2), Merian {Insect. Surinam, 1705, tt. 1-2), 
Rumphius {Herb. Amb., 1750, v., 228), etc., etc. Boym speaks of it as brought 
from India to China. Rheede (confirming Acosta) declares it to have been intro- 
duced by the Portuguese, but less than a century later it had become so common 
as to be considered indigenous by Rumphius. Marco Polo naturally says nothing 
of it, and the reference usually given to Garcia de Orta is properly a note by 
Clusius contrasting Garcia’s description of the Mango with Oviedo’s description 
of the pine-apple. It is mentioned prominently by Linschoten, Pyrard, Bernier, 
Herbert and other travellers, and Jahangir (Me (Price, transl,), 13-4) alludes 
to its introduction, but the Emperor Baber (1519) does not include it in his list 
of the fruits of Hindustan. Finally in ’ 1800, Buch an-Hamilton wrote that it was 
regarded as the fourth most important fruit in Dinajpur. [Cf. Herbert, Travels, 
1677, 334 ; Turner, Acc. Emb. Tibet, 1800, 13-5; Taleef Shereef (Plsjyisiv, transl.), 
1833, 17 ; As. Journ., 1819, vii., 264 ; Watson, Joum. .Aa. Soc., Beng., 1834, iii., 
27 ; Bennett, Wanderings N.~S. Wales, 1834, ii., 208-9 ; Logan, Pmu Cloth, Journ. 
Ind.ArchL, 1848, 628; De Candolle, Orig. Cult. Plants, 1884,311-2; Blechynden, 
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Journ. Agri.-Hort. Soc. Ind., 1889, viii., n.s., pt. iii., 351-68 ; Barber, Notes on 
Antiguu Pine, 1892-3 ; Nicholls, Textbook Trop. Agri, 1892, 174-7 ; U.S. Dept. 
Agri. Fibre Invest. Rept., 1893, No. 5 ; Pine-apple Growing^ Farmers Bull.., 1901, 
No. 140; Produce World (ser. of art.), 1896-7 ; Agri. Ledg., 1898, No. 11; 
JSettl. Rept., Bassein (Burma), 1899, 19-20 ; Kew Bull. (add. ser. ii. ), 1898, 109 ; 
Watts, Pine-apple Cult, in Antigua, West Ind. Bull., ii., 113-21 ; N. G. Mukerji, 
Handbook Ind. Agri., 330-2 ; Pine-apple Cult., in. Agri. Bull. Straits and Malay 
.States, iii.. Nos. 1, 2.] 

Cultivation for Fruit. — The English hot-house pine-apples are often 
spoken of as much superior in flavour to those grown in tropical countries. 
The fruit appears to have been first cultivated in Europe at Leyden in 
1650, and the first pine-apple grown in England was raised in the 
Duchess of Cleveland’s hot-house at Downey Court and presented by her 
gardenei< (Mr. John Rose) to King Charles the Second some time before 
1672 — the. date at which Rose became the Royal gardener. [Cf. Murray, 
Hist. Boy. Hort. Soc., 1863, 4 and pL] With the modern facilities of rapid 
transport to Europe and America, large supplies of the fruit have 
recently reached these continents from the West Indies, from Madeira 
.and from the Canary Islands. This has led to a decline in hot-house 
cultivation, '*to an immensely increased supply and consequent great 
reduction in price, and has given birth to a highly lucrative new 
p)lanting industry in all tropical countries situate within practical access 
of the European and American markets. 

Much attention has recently been given to the study of the varieties 
and races of pine-apple, as also to the methods of cultivation and markets 
of supply and demand. In India, while the plant is extremely abundant 
•as a fruit grown in gardens and in some localities has even become com- 
pletely acclimatised, little or no efiort has been put forth either to improve 
the quality or to develop, on a commercial basis, the industry of pine- 
apple growing, which it would appear might be originated with advantage 
40 India and profit to those concerned. 

Climates and Localities — ^^The pine-apple was first introduced on the West 
•coast of India, but rapidly crossed the country and attained its greatest 
perfection in the Eastern Peninsula. From Calcutta through Eastern and 
Northern Bengal to Assam and Burma may be said to be its best Indian 
habitat, though it also occurs here and there throughout India, and is very 
^abundant on the Western Ghats, especially on their southern extremity. 
Speaking of Bengal, Thevenot (Travels, Levant, Indostan, etc., 1687, pt, 
iii., 68) mentions the pine-apple growing as large as a melon. In Assam 
(more particularly the Khasia hiUs) it might also be said to exist as a 
mid plant and yields a profusion of most dehcious fruit. In Tenasserim 
it has become so completely acclimatised and is so abundant that, as 
•observed by Dr. Heifer many years ago, a boat-load of fruit might be 
purchased in June or July for one rupee. It is thus not by any means 
exclusively on the littoral tracts, nor within the inundated areas of 
India, that the pine-apple has attained its greatest perfection, but rather 
considerably Mand and on the dry, sandy loams of the lower hills and 
4erai, thou h in tracts of country subject to a high annual rainfalL A 
warm, moist atmosphere and a well-drained sandy loam would appear, 
therefore, to be the essentials for success with pine-apple. * 

Varfe^/es.— -Indian writers allude to only one or two recognisable 
varieties. ^Firminger, for example, speaks of the Sylhet or hoomlah pine — 
a small fruit with very few but exceptionally large eyes ; and the Dacca— - 
•a remarkably smooth pine with white eyes. He then discusses imported 
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pines, such as the Ceylon, Penang and several Enghsh hot-house forms, 
occasionally met with in the fruit gardens of Europeans. Practically, 
therefore, little or nothing has been published as to the cultivated races of 
the plant met with in India. 

Soils, Manures, etc , — Nicholls says the best soil is a sandy loam 
with good drainage, and next come the free sands and gravels. Clay of 
all kinds and badly drained lands are unsuited. A good proportion of 
lime is advantageous, but animal manure, unless perfectly rotted, should 
not be put near the plants as it is inimical to their growth. Speede, one 
of the earliest of Indian practical writers, on the other hand, affirms that 
no soil can be too rich and no manure too strong for pine-apples. Woodrow 
recommends dried salt-fish as a manure, and urges that during the first 
opportunity of dry weather in the monsoons the manure should be dug" 
into the soil. But as opposed to such views, and in support of the West 
Indian experience, Pirminger tells us that he found the plants to rot 
and perish from an oversupply of manure. Eurther that a soil tho- 
roughly lightened with leaf- mould, well-decayed cow-dung and sand, may 
he mentioned as that on which pine-apples will thrive to perfection. He 
then urges that shade of any kind is to be avoided, as it will increase the 
size of the fruit hut greatly injure its flavour. Repeated watering, as the 
fruit forms, is essential. Firminger further urges, as of great importance, 
that the plants should be removed after comparatively short intervals to 
new soils. On this subject Nicholls remarks that after three or four years, 
the plants show signs of exhaustion, and they must in that case be up- 
rooted and the land prepared for fresh stock. 

Propagation and Seasons , — When the fruit has formed, numerous, 
suckers will he found around the parent stem. These are preferably 
selected for propagation, though of course plants may be raised from the 
crown of leaves taken from the fruit, and even from the black seeds often 
found within the fruit itself. In the West Indies it is stated that in lining 
an estate the distances apart at which the suckers are to be planted should 
not be less than 3 feet, which would give nearly 5,000 plants to the acre. 
Nicholls adds, however, that “ a better plan would be to hne out the land 
in rows 6 feet apart, and to plant the suckers at a distance of 3 feet in- 
the rows — this would allow nearly 2,500 plants to the acre ; and after the 
first crop a few of the suckers, say four to each plant, could be left, and 
then this would give nearly 10,000 fruits for the second crop.” It is most 
important to have fairly large spaces between the rows, since the planta 
being spiny the necessary room for working the land has to be provided* 
Moreover, after uprooting and preparing the land for re-lining it is possible 
to set the new plants on the interspaces not occupied by the former 
crop, and thus to continue cultivation on the same land very nearly 
indefinitely. 

The fruit comes into season in the West Indies in from eight to nine 
months from the time of planting. Firminger says that for the Lower 
Provinces of India the proper season for planting out pine-apple is in 
August. The plant flowers in February and March and ripens its fruits 
in«July to August, after which, in September and October, it makes its 
perfect growth. It sometimes happens, however, that it breaks into 
flower diix-ing the latter months and produces fruit in the cold season- 
most undesirable condition, since without heat the £ruit cannot ripen and 
is accordingly acid and uneatable. On the other hand, Woodrow, writing 
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of the Bombay Presidency, says that strong suckers may be planted 
between January and March and watered until roots are formed. 

Packing . — The fruit should be cut oS with a sharp knife through the Produce, 
middle of the stalk and a little before it is fully ripe. In dispatching to a 
distance each fruit should be wrapped in straw or paper, and deposited if 
possible in a separate compartment made for itself, or at most a compart- 
ment for two or three fruits. When either bruised or over-ripe, fermenta- Fermentation 
tion takes place and the entire consignment mav be ruined through the ?? Bruised or 
presence of one fermenting fruit. 

Production of Fibre , — The leaves afford a superior fibre, which in Fibre, 
the Phihppines is woven into a beautiful fabric called fina (or figna — 

Spanish for a cone) or batiste d' ananas, a fabric resembling the finest Philippine i>im 
muslin. In the Eangpur district, Northern Bengal, the fibre is in 
considerable demand for the string said to be used by the shoemakers, string. 

It is also employed for necklaces in the Southern Maratha country (G-oa). Necklaces. 
Jenkins drew attention to the Khasia pine-apple fibre in 1836 {Trans. Agri.- 
Hort. Soc., 1867, iii., 137), and Wallich purchased, on the Khasia hills in Khasia Bags, 
that year, a bag made of the fibre. Eoyle speaks of supplies of the fibre 
obtained from Madras. It will thus be seen that the fibre is by no means 
unknown in India, though little or no progress has been attained in the 
establishment of a commercial supply. In 1887 Mr. Weynton read a 
paper before the East Indian Association on the commercial prospects of Prospects of 
Assam, in which he made special reference to Sylhet as a country in which ^sam. 
pine-apple fruit, fibre and alcohol might be produced. Eecently Sir 
J, Bucl^gham, then of Amguri, Assam, furnished the Eeporter on 
Economic Products with a sample of the fibre. This was forwarded to the 
Imperial Institute, London, for opinion and valuation. The late Sir 
F. A. Abel furnished in reply a most encouraging report, which will 
be found in The Agricultural Ledger (1898, No. 11). The fibre was found 
to be fully up to the quality of any hitherto seen in London, and it was 
thought would probably fetch £20 to £25 per ton. 

For particulars regarding the method of separation of fibre, the Methods of 
machinery employed and the yield obtained in America and other coun- 
tries, the reader must consult the publications enumerated. Though much 
advantage might be expected to accrue to India from the organisation of 
a pine-apple fruit and fibre industry, the fact that so little interest is taken 
in the subject precludes more detailed treatment in this work. 

Minor Uses.— In conclusion it may be added that the minor uses of the Medicine, 
pine-apple, such as its reputed Medicinal properties, the prospects of an 
industry in the manufacture of alcoholic or other beverages from the Alcohol and 
juice, also vinegar (see p. 1109), as well as the industrial utiHsation of the 
plant, have been purposely excluded from consideration. 

A G A I PA ICTJluAT A, JSTees ; FI Br. Ind., ir., b. .P., 

Wl; Pharmacog. Ind., iii., 46 ; Acanthacbae. The Ciesit, Jcirydt, kalmeg, 40-1. 
olen-kitaita, shirat-kuchchi, nela~vemu, nila-ve'pfa, nela~bevinagida, kiryato, Great, 
etc. An annual bitter shrub comm i throughout the plains of India, 
from Lucknow to Assam and Ceylon, also cultivated in gardens. 

.TMs forms the principal ingredient of a household Medicine called Medicine, 

which IS extensively used in Bengal, The expressed Juice of the leaves with 
certain spices, such as cardamoms, etc., dried in the sun, is made into little 
f ^ hifants to relieve griping, etc. The roots and leaves are 

febrifuge, stomachic, tonic, alterative and anthelmintic. The drug has been 
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)ha'dra 

advertised in England under the name Halviva (perhaps a corruption of 
as a substitute for quinine. [C/. Brit. Med. Journ., March 7, 1891 ; Proc. Agri.~ 
Port. Soc. Ind., 1892, ccxv. ; Rept. Cent Indig. Drugs Comm., 1901, i., 148, 157, 327.} 

D. .P., an OPOG N, Linn. ; FI. Br. Ind., vii., 164-210. A genus- 

41- . qI Grasses (Gramine.®) by botanical writers usually referred to several 
sub-genera. Sir J. D. Hooker {FI. Br. Ind.) has, for example, accepted 
eleven, but Dr. Alfred Barton Eendle, in the Catalogue of Welwitschfs^ 
African Plants, gives only six (which practically correspond to as many in 
the Flora of British India), while he restores Cynihopogofiy Neteropogon^ 
Sorghiim and Vetiveria to independent positions. 

in point of botanical structure there is perhaps little justification for 
the separation of these four genera, but as a matter of expediency (more 
especially from the standpoint of economic botany) it is most desirable 
that Andropogon should be broken up into a few independent groups or 
genera. This view was taken when the original edition of the Dictionary 
was penned, and it is believed the majority of botanists, including 
Hooker himself, would not seriously oppose the four genera named being 
treated as distinct from Andropogon. He has in fact {Handbook 
FI. Ceylon, pt. v., 228) admitted that some such view will have to *‘be 
eventually adopted.” I have, accordingly, resolved to assort the available 
economic information regarding these plants as follows : — 

1. Andropogmt citrattis, DC., as in Watt, D.E.P., 242-3; see under Cywho- 

pogon Aardtis, uar. (p. 459). [Of. Stapf, Kew Bull. 1906, 357—8.] 

2. Andropogon^ contortits, Linn., and Miiteropogon Uirtns, Pei'S. — JFT. comtortuSf 
Beauu. 

3. Amdropogom Tialopensis, Brot. ; see Sorghtint halepenise, Pei'S, (p. 1031). 

4. Atidropogoni jricarfineitsa, Jones; A. lantlger, Duthie ~ Cynnhopogoti 
jrtcaramciisa, Schult (seep. 461). [Cf. Stapf, l.C. 354.] 

5. Amlropogom lanilger, Desf.; A. Sehoenanthiis, Linn., Sp. PL ; A. JTtvarant- 
etisftf subsp. lamlgor. Hook., f. = Cynubopogon BcftoentinttHiis , Spreng. (see p. 461). 
[Cf. Stapf, l.C. 352-3.] 

6 . Amdropogou UtMartiml, Roxb. ; A. ScHoentantJtus, Pluck. & Hanb. ; A. Sclioenan- 
thi€S, var. Martini, Hook., f. — Cytnbopogon Martini, Stapf, l.C. 359-60 (see p. 451). 

7. Andropogon mtiricatus, fietz. ; A. sgnarrosus, Linn., /., and AnatHe,rui/n 
tnnrieatnwi, Beauu. = Vetivotna miofanioides, Stapf (see p. 1106). 

8 . Andropogon 'Xardxis, Linn.; see Cyntbopogon Xardxis, Rendle (p. 455). 

[Cf. Stapf, l.C. 354-5.] 

9. Andropogoxx odoratxxs. List., in Journ. Bomb. Nat. Hist. Soc, 1889, iv., 
123 and t. ; 1891, vi., t68, 203; also Bomb. Grasses, 1896, 70; FI. Br. Ind.,. 
vii., 177; Stapf, l.c. 363, This sweetly scented grass, Mrs. Lisboa says, bears 
the following vernacular names — vaidia-gavat, usad Imna, bhos, tambrut. It 
is common at Lanowli, Poona, etc., and at the end of the rains gives a purple 
colour to the countryside. The authors of the Pharmacographia Inddca (iii., 
570-1) observe: “ We have distilled the grass and obtained from it an essential 
oil, having at first an odour recalling that of cassia and rosemary, but afterwards 
a strong persistent odour of oil of cassia. Messrs. Schimmel & Co. noticed the odour 
of pine-needle oil in this sample, and found the sp. gr. to be 0*945.” . . . “The 
yield of oil from the grass was equal to that obtained from a. SehoenantJtx€» ; it 
had a deep sherry colour, asp. gr. of 0*931 compared to an equal volume of 
water at 84° F.” [Cf. Gildemeister and Hoffmann, Volatile Oils, 299.] 

10. Axxdropogon BchoenantHxxs, Linn., Sp. PI. / A. laxvlger, Desf. ; and A. 
Jfxcaranoxisa, subsp. lanigex'. Hook., f. = Cymbopogon Behoetxaxxthua, Spreng {s 

p. 461). [Cf. Stapf, ^.c. 252.] ^ 

A IL A AL.I A I (see Coal Tar, p. 344). 

D. .P., A G I U LATIF LIA, Wall.; FI Br. Ind., ii., 450 ; 

U 5 - . Gamble, Man. Ind. Timbs., 346; Combeetace^. The dhalira, dhduri, 

Dhadra. dhavada, hesel, bdlcli, arma, vellay naga, chiriman, etc. A large deciduous 
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THE CUSTAED-APPLE 

tree of the Sub -Himalayan tracts from the Eavi eastward to Central and 
Southern India. Ascends to 3,000 feet in altitude. 

Dhaura Gum is used in calico-printing and has been suggested as likely to be 
useful to dyers in England {Journ. Chem. Soc. Indust., Dec., 31, 1887, 79). It is 
largely exported, and constitutes the bulk of the Gum Ghati sold in Bombay (see 
Acacia, pp. 15, 17). [C/. Hooper, Edible Gum, Rept. Labor. Ind. 1904-5, 23.] 

The leaves yield a black Dye and a Tan. Hummel {Select. Rec. Govt. Ind., 
1888-9, 93) valued the leaves for tanning purposes at 4s. 2J-ce. per cwt. (about 
one-third of the relative value of divi-divi). A tanning extract has been prepared 
from the bark by Hooper, containing 43-8 per cent, of tannin. The Timber is 
strong and tough, but splits in seasoning and will not stand damp. It is used for 
axe-handles, axles, etc., also in furniture-making and ship -building, and has been 
recommended for railway sleepers. It gives a good fuel and charcoal. The 
white-wax insect {Ceroxtia^t^s cerifet'HM) has been reported as found on this 
tree. Other two species of economic interest are — .“i. ftettuiinnta. Wall., chaJewa, 
panchi, etc., met with in Bengal, South India and Burma, which yields a poor 
Timber ; a. penduUi, Wall.,- dhau, dhaukra, etc., a small gregarious tree of the 
dry forests of Bajputana and Bandelkhand, which coppices well and yields a 
timber much like that of a. latifoUa. 

AN A QUA O A, and A. TICULATA, Xmii. ; 

FI. Br. Ind., i., 78 ; Pharmacog. Ind., i., 44 ; Anonaceje. 

The former is the Custard-apple of Anglo-Indians, Sweet-sop or Sugar-apple 
(West Indies and America), sharifah, sitaphal, dta, luna, sitd-palam, sitd-punda, 
auza, duranji, etc. A small tree native of tropical America but much cultivated 
in India. In Central and Western India it occurs wild and so abundantly as 
almost to constitute forests. The latter is the Bullock’s Heart, or ramphal, 
ramsita, which yields an inferior fruit sometimes eaten. 

The bark affords an inferior Fibre and the fruit, bark, leaves and roots are 
used in Medicine, the latter being considered a drastic purgative. The crushed 
leaves are applied to the nostrils of women in hysterical or fainting fits. Dymock 
informs us that the seeds yield an Oil and three Eesins : the latter appear to be 
the acrid principles and are useful as Insecticides. The same quality is ascribed 
to the leaves and immature fruits. The Fruits are eaten by both Natives and 
Europeans, and in the West Indies a kind of cider is made from them. The 
fruits of the wild plant have proved useful in famine. The cultivation is said 
to be simple. The seeds, obtained fresh from the fruit, are sown in pots about the 
middle of February. The seedlings are transplanted into holes 3 feet deep by 
3 feet diameter, which have been filled with cow-manure, old mortar and garden 
soil in equal parts. The trees should be primed and re-manured every March 
or April and well watered until the rains set in (J. H. Dieves, Ind. Gard., 
Feb. 23, 1899). The Custard-apple is in season in Bengal during the greater part 
of the rainy and cold months (Firminger), and constitutes one of the chief fruits 
of that season. Another species, the Ohirimoya of Peru (a. CitetAntoUa, Miller), 
is cultivated in parts of Burma for the fruit, and it appears to do well 
\Cf. Land Rec. Admin. Rept., Eangoon, 1904, 18.] 

A TIA I T XICA lA, ; Er. V., 537 ; Gamble, 

Man. Ind. Timbs., 651 ; Urticace^. The Upas Tree, 'jasund, harwat, 
alii, jazugri, aranjili, hmyaseik, etc. A gigantic tree of the evergreen 
forests in Burma, the Western Ghats and Ceylon. 

Very full accounts of the legendary attributes of this tree and of the investi- 
gations into the subject may be found in the above-named works, and also in the 
Pharmacographia Indica (in., 348-55), Yule and Burnell (Anglo-Ind. Gloss., 
Hobson-Johson, 952-9), and the Kew bulletins for February, October and 
November, 1891. The tree exudes a white Ebsin used for poisoning arrows. 
[Cf. Jje-^n, Die Pfeilgifte, 1894, pt. iii., 301, etc.] The inner bark gives a 
Fibre which makes strong cordage. The Natives strip the bark into large 
pieces, soak them in water and beat them to obtain the white fibre. In Western 
India the tree is known as the “ Sacking-tree,” because the tough bark is stripped 
ofi whole from branches or young trees to form rice-sacks, a section of the stem 
being left to serve as a bottom to each sack. The seeds are said to bemused in 
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\ ALL c A the calambag or eagle-wood 

A. ar 

Medicine as a febrifuge and anti-dysenteric. \Cf- Horsfield, Planter Javanicce 
rariores, 1852, 52-62.] 


D. .P., 
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ANTI NIUM OP ANTI Y ; Ball, Man. Econ. Geol Ind., 
163-7; Holland, Rec. Geol. Surv. Ind., xxxii., 97. The surma, surmaTi-i- 
Isfahani, anjan, anjanah-hallu, anjanam, ismad, etc. A black ore of 
antimony or ter sulphide. 

Antimony-sulphide (stibnite) occurs at Shigri in Lahoul, also in the Jhelum 
district of the Panjab, and in Tenasserim of Burma. Large quantities of the ore, 
containing gold, have also been discovered in the Amherst district of^ Burma. 
Natives do not seem to utilise this metal as an alloy. Its chief use is in the 
manufacture of type-metal. It is employed by the ladies as a cosmetic, but 
much of the antimony sold for that purpose is really galona imported from Kabul 
and Bokhara, which is often confused with antimony. 


P. ,P. 
i., 71-2. 

Celery, 
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APIU G AV L N ii.,679;UMBELLi- 

FEE^. Celery, ajmud, chanu, ajwan-ha^uta, karafs, etc. ; commonly called 
saleri in Indian bazars. 

A glabrous herb native of England and other parts of Europe, and widely 
distributed — e.g. to North Africa and the shores of New Zealand. It is cultivated 
in di:fferent parts of India during the cold weather, chiefly in gardens near towns 
for the use of the European population. It is also cultivated in Bengal for its 
seed and in the Panjab for its root. In Medicine the officinal root is considered 
alterative and diuretic, and the seeds are given as stimulant and cordial. Cooked 
celery is said to be useful in rheumatism. The seed is eaten as a Spice by the 
Natives, and the blanched stems and leaf-stalks by Europeans. In the wild state 
it is, to a certain degree, poisonous. [Of. Forster, PI. Esc., 1786, 67; Paulus 
Mgineta (Adams, Comment.), iii., 106; Pharmacog. Ind., ii, 122-4 ; Queensland Agri. 
Journ., 1903, xiii., 257 ; U.S. Dept. Agri., Farmer's Bull., 1902, No. 148.] 
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AQUILA lA AGALL C A, JRoxh. ; El. Br. Ind., v., 199-200 ; 
Gamble, Man. Ind. Timhs., 619 ; Pharmacog. Ind., iii., 217 ; Brandis, 
Ind. Trees, 546 ; Thymeljeace.®. Galambac, Aloe- or Eagle- wood, the Aloes 
or Lignum Aloes of the Scriptures, agar, ugur, ugal, M, sasi, akyau, kayu, 
garu, etc. The Sanskrit agaru {a privative, and garu heavy — a name 
given to it from the circumstance that it does not float on water) is the 
root from which most of its vernacular names have been derived. Laghu 
or lauha, another Sanskrit and Pali synonym, is supposed by some to 
be the origin of the expression Aloes -wood — and might therefore be 
accepted as denoting a light form that would float on water. 

It is a large evergreen tree of the Bhutan Himalaya, Assam, Khasia 
hills, Eastern Bengal and Martaban hills (Burma). It attains a height of 
60 or 70 or 100 feet and a girth of 5 to 8 feet. It is fit to be cut down 
for agar collecting at 20 years, but some authors consider it is not mature 
until 50 or 60 years. Another species, -4. malaccensis, Lamk., is 
supposed to be the Eagle-wood of Malacca and of Tenasserim. 

A review of the recent information collected by the Reporter on Economic 
Products (written by Hooper) will be found in The Agricultural Ledger (1904, 
No. 1). The wood in its ordinary state is not of much value, being pale in colour, light 
and inodorous. But under certain conditions a change takes place in both triuik 
and branches, the wood becoming gorged with a dark resinous, aromatic jui , 
which gives it a greater specific gra'tdty. The portions thus impregnated are 
collected and constitute the drug called agar, which is esteemed in proportion 
as it abounds in resinous matter. In no other part of the tree is tliis fragrant 
resin deposited. There is no external mark by which to recognise good from 
bad trees ; they have to be cut down to discover the resin, which is only rich in 
one out of twelve. The average yield of a mature tree is 6 to 8 lb., and an 
exceptionally good tree may afiord as much as Rs. 300 worth of agar. It is 
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Agar 

difficult to decide what is the predisposing cause of the secretion, of this oleo- 
resin, but the majority of forest officers are of opinion that it is usually, if not 
always, found where some former injury has been received. The old tradition 
mentioned in the Ain-i-Akhari (Blochmann, transl., 80), that the branches were 
lopped off and buried in the ground in order to cause the formation of the resin, 
has been completely exploded by modern research. 

The Dbug occurs in pieces of extremely irregular shape and size. The G-radea and 
largest rarely exceeds a pound in weight, while some of excellent quality is met 
with as small chips or splinters. The lighter portion of wood called doom is the 
cheapest and is sold for Rs. 1 to Rs. 3 a seer, the black or brownish-black is the 
true agar of commerce and is called ghurkee ; it is worth from Rs. 16 to Rs. 20 
a seer. The Ain-i-Akbari {l.c. 81) gives full directions for the distillate called 
chuwah, used in perfumery. 

From ancient times agar has been used all over the East on account of its per- edicine. 
fume and its supposed medicinal qualities. It is alluded to repeatedly in The Bower 
JMLanuscript as aguru (Hoemle, transl., 21, 23, 104), wliich may be described 
as a medical treatise which dates from the 5th century. It is to-day employed 
largely in China, and utilised as incense and in the manufacture of joss-sticks. It 
is met with in most Eastern bazars, including those in Syria, where Hanbury 
found it for sale. In Sylhet a certain quantity is collected each year for the sake 
of extracting from it a sort of essential oil {agar-attar), which is considered as Agar^attar. 
costly as attar of roses. In Bombay agar-hatis or a^ar-lights are made of various Agar-iatis, 
sweet-smelling substances of which aloes-wood is the chief ingredient. These 
sticks are burned as incense or are used to perfume apartments. Marco Polo, 

Oarcia de Orta, Varthema, Barbosa, Linsehoten, Herbert and many other of the 

early European visitors to India allude to Eagle- or Calambac-wood, althougii in 

some cases it may be questionable whether it is the present plant. They one 

and all attribute, however, the finest quality to Cambodia, or to some part of the 

Malay Peninsula or Archipelago. Prebble, speaking of the present traffic, says Preseat Traffics. 

the best quality, imported into Bombay, comes from Bankok. He mentions two 

well-known trade qualities, the gagali (.a. A.ffaiioiihn) and the mawardi (. 4 . 

‘maiaccensis). Do these correspond to the gharki and mandali of the early 
writers ? To -C. tnaiaccenais has very possibly to be referred the jangli agar 
and the Singapore agar of the Bombay market. But the Sylhet agar holds an 
honourable position. V arious qualities are mentioned by most of the early writers Sylhet Agwr. 
such as Abul Fazl (in the Ain-i-Akhari^ l,c.). Roxburgh wrote a long and highly 
instructive article on .* 1 . Agtiiioahaf which was followed by an article by 
Henry Thomas Colebrook. These two papers give practically all that is known 
of the Indian Agar-wood {Tram. Linn. Soc., 1855, xxi.', 199-206, pi. 21). Rumphius 
some time previously described two kinds of true and two kinds of false aloes-wood. 

"il^e first of the true forms he says was the kilam of the Chinese and calamhaa of 
the Malays, and was obtained from Cambodia; the second true form was the garo 
or (a word that may be accepted as the Malayan variant of agaru) — both are 
possibly varieties of a., muiaccensi^. According to the authors of the Pharma- 
cographia Indica the best medicinal quality is the gharki ud from Sylhet. 

IGf Paulua Mgineta (Adams, transl.), iii., 18; Pyrard, Voy. E. Ind., 1601 (ed. 

Hakl. Soc.), i., 335 ; ii., 360; Clusius, Eiat. Exot. PL, 1605, 172 ; Barbosa, Coaata 
E. Africa and Malabar (ed. Hakl, Soc.), 204 ; Herbert, Travela, 1677, 333 ; Milbum, 

Or. Comm., 1813, ii., 312-3; Birdwood and Foster, E.I.C. First Letter Book, 

337, 340, 406, 410, 427—8; Buchanan-Hamilton, Comment, on Herb. Amb., 
m ikfem. Wern. Soc., 1832, vi., 276 ; Taylor, Topog. Stat. Dacca, 250; Hooker, 

Him. Journ. {ed.. 1854), ii., 328; Moeller, in Pharm. Post., 1896, 1898; Holmes, 

Mus. Kept., Pharm. Soc. Gt. Brit., 1895-1902, 39-45]. The last-mentioned 
work IS an exceedingly instructive review of Moeller’s results, and republishes 
nis mustrations of microscopic sections of the various forms of the wood, etc., etc. 

• A. Gait, who was director of Land Records and Agriculture, Assam, Natural Paper. 

drew attention to the fact that the bark of A^xHiaviu Ag aiioeiia affords 
a Natxtbal Paper that appears to have been used for ages by the aboriginal 
tri^s of ^ Assam, like the birch bark of tRe Aryans. The information then col- 
D forind in a paper on the Abstract *of Contents of one of the Ahum 

rmhis^ fJourn. As. Soc., Beng., \^^A, Ixiii., pt. i., No. 2), from which the 
iollo wing may be given : “ Although the bark was widely used as a writing- 
material throughout Assam, prior to the introduction of paper, its employment 
such seems to have escaped notice. Brahmins and Goshais in the habit of 
performing religious ceremonies in the houses of their disciples or in the presence 
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THE EARTH OR PEA NUT 

of the gods in the temple, consider it impure to have their mantras written on 
mill-made paper and, therefore, retain the custom of writing their sacred books 
on the prepared bark of the sachi tree.” Loureiro says that the common paper 
of the Cochin-Chinese is made of the bark of -4. waiaecensis. Besides forming 
the leaves of books the bark is sometimes used as covers for binding books. The 
Nagas and other hill tribes prepare strips of the bark by which they hang their 
baskets on the forehead. The Fibre is employed for making ropes, but it is 
not very lasting. 

Taggar Wood, according to Holmes, is a dark-brown timber exported from 
Madagascar to Zanzibar, and thence to Bombay, but Colebrook so long ago as- 
1851 spoke of it as a wood sold in Bengal to the unwary as a substitute for agar. 
Dick, in a letter to Roxburgh, gave tuggur as the Bengali name for a wood found 
in the liills near Sylhet, a geographical reference that might suggest Mxemearia 
Agaiiocha, a plant known by various Indian names such as thilla, tilai, and tayaia 
hay aw in Burma, and tala hiriya in Ceylon. So far as Roxburgh was aware, 
however, it did not afford any form of agar-wood. Mason speaks of it as Blinding 
Aloes, and by others it is called the Tiger’s Milk Tree. 

A AC I YPOG-iEA, Lmn. ,• FI Br. Ind., ii., 161 ; Cooke, 
FI. Pres. Bomh., i., 408; De Candolle, Orig. Cult. Plants (Engl, ed.), 411 ; 
Mollison, Textlook Ind. Agri., iii., 102 ; Agri. Ledg., 1893, No. 15 ; 1899, 
No. 12, 147 ; 1900, No. 1 ; Burkill, Kew. Bull, 1901, 175-200 ; Legu- 
MiNOSiE. The Ground-nut, Earth-nut, Pea-nut, Monkey-nut, Pindar, 
Katjang, Pistache de terre, Manila -nut, Chinese-nut, and in the 
vernaculars of India (which for the most part are translations of one 
or other of the names mentioned), mung-'phali, Hhui-mung, hhui-singJi,. 
hhui'cJiana, villdyoti’(hildti) mung, chini-badam, Manila-kotai, veru sangalu^ 
myeleh, mibe, etc. There are thus no Indian names that would imply an 
ancient knowledge of the plant. 

This is undoubtedly, therefore, another of the very long list of plants, 
introduced into India in comparatively recent times. There would seem 
little room for doubt that though nowadays extensively cultivated in all 
tropical countries it is originally a native of Brazil. But there would 
appear to have been successive and possibly independent efforts to intro- 
duce it into India. It may have come from China to Bengal (hence the- 
name Chini-badam) ; from Manila to South India (Manila-kotai), and 
from Africa and very possibly direct from Brazil as well, to Western India* 
istory. — It does not seem necessary to quote all the passages that support 
these conclusions. Perhaps one of the earliest direct references to this plant, as- 
grown in India, occurs in Buchanan-Hamilton’s Travels through Mysore, etc., 
published originally in 1800, In the Report of South Arcot (1850-1) mention is- 
made of 4,000 acres being under the crop. The nut made its appearance in 
Europe as a commercial product about the year 1840. The Indian modem 
trade may be said to date from a Resolution of the Government of India pub- 
lished in November 1877, and a subsequent Resolution of August 1879. In 
consequence of the replies to the latter, J. E. O’Conor wrote a report on The 
Cultivation of Ground-nut in India [Journ. Agri.-Hort. Soc. Ind., 1879, n.s., vi„ 
87-98). After detailing the facts ascertained regarding the extent of cultivation 
and other useful and interesting particulars, he drew attention tersely to the 
present position and future prospects of the Indian foreign trade in the nut. 
The exports were in 1878-9, 25,472 cwt., “ or little more than 1 per cent, of 
the imports into France. The question now is, whether India should be content 
to leave France to draw all her suppjies of this valuable food-stuff and com- 
mercial product from Africa or whether she should not enter actively into 
competition for at any rate a Substantial portion of the trade ” (?.<?. 97). 

Space cannot be afforded in this work to deal very fully with the 
subject of the ground-nut. It may, however, be useful to enumerate, 
sequence of date, some of the more important publications in addition to 
those mentioned in the Dictionary. \Cf. Dymock, Mat. Med. Western Ind.y 
1884, 674 ; Church, Food-Grains of India, 1886, 121 ; Pharmacog^ Ind.,. 189(>, 
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494-6; Voelcker, Journ, Roy. Agri. Soc.j 3rd ser., 1892, iii., 727-30; Sabba Rao, 
The Ground- Earth- or Pea-nut, Mad. Agri. Dept. Bull., 1893, No. 28; Robertson, 
Journ. Roy. Agri. Soe., 3rd ser., 1893, iv., 648-51 ; Imp. Inst. Handbook, 1893 ; 
Handy, Pea-nuts, their Culture and Uses, U.S. Dept. Agri. Farmers HwZZ., 1895, 
No. 25; Batten, Queensland Journ. Agri. Dept, 1899; Prop. Agrist, 1, 

1900 ; Barber, The Ground-Nut Crops near Panruti, S. Arcot, Mad. Agri. 
Dept. Bull., 1900, No. 38 ; Leather and Benson, The Ground-Nut Crop, Rept. 
on Certain Anal, and Exper., Mad. Agri. Dept. Bull., 1900, No. 41; Leather, 
Dept. Land Rec. and Agri. Mad., 1900; Imp. Inst. Tech. Repts., 1903, 126, 130; 
Ann. General Memo. Earth-Nut Crop Ind. (issued by the Director-General 
of Statistics), 1899-1904 ; Preeman, Ground-Nuts W. Ind., Imp. Dept. 
Agri., pamphl. ser., No. 25 ; Rept. Disease of Ground-Nuts, Mad. Board 
Rev., June 1904, No. 615; Barber, Sc. Rept. Dept. Agri. Mad., 1905-6; 
etc., etc.] 

CULTIVATION. — Although grown here and there all over India as a 
garden and even an occasional held crop, it is only in Madras and Bombay 
that the pea-nut is produced on a commercial scale. The remarks that 
follow will, therefore, be restricted very largely to an abstract of the 
available particulars regarding these two Presidencies. 

Area. — In most provinces the area under the crop is not returned 
separately from other pulses or other oil-seeds, so that a complete statement 
cannot be furnished. O’Conor tells us that in 1879 there were in all 
India 112,000 acres under the crop, of which 70,350 acres were in Bombay 
and 34,630 acres in Madras. Ten years later (1889-90) Madras alone was 
returned as having had 279,355 acres, of which 185,876 were in South Arcot, 
the chief seat of South Indian production. From that date the popularity 
of the crop steadily dechned up to 1897-8, from which date it improved. 
Omitting the last three figures, the areas in Madras were as follows : — 
258> 1890-1 ; 201 in 1891-2 ; 226 in 1892-3 ; 247 in 1893-4 ; 226 in 
1894-5 ; 243 in 1895-6 ; 157 in 1896-7 ; 94 in 1897-8 ; 116 in 1898-9 ; 
102 in 1899-1900 ; 229 in 1900-1 ; 337 in 1901-2 ; 421 in 1902-3 ; 384 in 
1903-4 ; 366 in 1904-5 ; 393 in 1905-6, and the estimate for 1906-7 shows 
the Madras area as 507,600 acres, while that of Bombay is only 93,800 
acres. The explanation of this decline and subsequent expansion will be 
found below — viz. the improvement rapidly accomphshed by the intro- 
duction of a new stock. The experience of Bombay (including its Native 
States, mainly Kolhapur) has been somewhat similar, except that pro- 
duction has not recovered. The acreage under the crop in 1891-2 stood 
at 145,468, and in the succeeding years, expressed in hundreds, was as 
follows 142 in 1892-3 ; 184 in 1893-4 ; 159 in 1894-5 ; 164 in 1895-6 ; 
148 in 1896-7 ; 120 in 1897-8 ; 101 in 1898-9 ; 71 in 1899-1900 ; 64 in 
1900-1 ; 96 in 1901-2 ; 69 in 1902-3 ; 89 in 1903-4 ; 93 in 1904-5 ; and 
95 in 1905-6. Bombay cultivation may be said to be confined to the 
Deccan and the Karnatak with Sholapur and Satara as the most 
important districts. 

Varieties and Races, also Deterioration of Stock. — From the early 
imported stock there had gradually developed certain races of the plant 
that within the past few years came to be spoken of collectively as 
the ‘‘Indigenous Variety.” Some of the so-called indigenous races 
are grown purely and simply on ^garden soil and eaten as nuts, 
others are specially adapted for field cultivation and vary greatly in 
the amount of oil they contain. Although doubtless inferior, India 
thus possesses a series of races that correspond to the large edible 
forms produced in perfection in America, and to the special smaller oil- 
yielding nuts of Africa. In the Madras Bulletin (No. 37) mention is made 
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of a communication from tlie Madras Gliamber of Commerce attributing the 
decline in the production of the nut to a deterioration in the quality of the 
Indian stock. In reference to that opinion, Sir William Tlnselton-Dyer, 
then Director of the Royal G-ardens, Kew, addressed the Under-Secretary 
of State for India on February 23, 1899. The following passages may here 
be given from that letter : “ I may say at once that deterioration of 
seed is a facile theory which is continually advanced when the produce 
of a crop is disappointing. It is one in which I have very little belief. 
The real explanation of the falling off is to be found usually in the ex- 
haustion of some constituent of the soil. Madras ground-nuts have long 
been known to be poorest in quality of any to be found in commerce. 
The percentage of oil in shelled kernels is given in the United States Con- 
sular Report (April 1, 1894, 683-9) as follows : — Senegal, 51 ; East African, 
49 ; American, 42 ; Madras, 43. From these figures it does not appear 
that any advantage would arise from introducing American seed. As to 
Japan ground-nuts I have no information. The oil from the American 
seed again appears to command an inferior price to that of Africa.” 

“ The problem is one which should be taken up on an experimental 
farm. It is not improbable that want of potash is the cause of this dimin- 
ished yield, if the diminution be a fact. Manuring with wood-ashes would 
be a simple means of testing this.” “ Formerly the cake or residue after 
the expression of the oil was only used for cattle food. It is now converted 
into various palatable forms of human food, the use of which has been 
tried with success in the German army.” 

The reference to American and Japanese seed was doubtless in 
consequence of the proposal to import such seed having been made 
in the Madras Government Proceedings. The above letter caused a 
searching and highly beneficial inquiry to be instituted in both Madras 
and Bombay, Opinions were called for from the District Officers of 
Madras Presidency, but the replies may be said to have manifested a re- 
markable agreement in favour of the theory of a deterioration of the Indian 
stock having actually taken place. Molhson, on the other hand, wrote : 
“ I do not think that any positive deterioration in the seed of the Bombay 
crop can be proved. There is, however, perhaps good reason to join issue 
with the Madras Agricultural Department and test on Government Farms 
whether imported seed of the better varieties give better results than the 
indigenous seed, I should, however, do this in the first instance on a 
small scale.” It has been shown by the areas of production, that quite 
as serious a decline, however, took place in Bombay as in Madras. It is 
probable, therefore, that the shrinkage in both Presidencies may have 
been due to the same causes, whatever these may have been. 

Acting on the opinion of its local officers, the Madras Government 
imported various reputed races of seed, and private individuals seem to 
have done the same. The result was that the indigenous varieties were' 
rapidly displaced, and it is believed at the present moment they hardly 
anywhere exist in the Madras area of field cultivation. Barber in his 
report (published 1890) says : “ Two or three years ago something like a 
revolution had occurred in the introduction of a new variety called the 
Mauritius ground-nut. The -suddemiess and completeness of this change 
is worth considering.” Barber accordingly gives particulars of the 
crops found by him on certain fields. He only came across four little 
pieces of land containing the indigenous plant, and these he did not think 
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collectively could equal an acre in extent. He then continues : “ The 
ryots of this neighbourhood have, therefore, changed their seed, and I 
believe that they have obtained a good variety and have thus greatly 
improved their position.” In another passage Barber again returns to 
the subject : “ There has recently,” he says, been a change of seed — 
a fact which is of undoubted importance in the checking of disease, if of 
no further advantage.” 

Benson {Bull, No. 41) gives the results of the Madras Govern- Experiments 
ment experiments, as also of the French Government experiments at 
Pondicherry. These showed splendid results in Madras with the Haut 
Saloum variety from East Africa, and in Pondicherry with the Senegal. 

The returns of the Saidapet Farm were as follows Country, 271 lb. ; Madras Resuite. 
Mauritius, 425 lb. ; Japan, 427 lb. ; Ruffisqul, 598 lb. ; Sine, 884 lb. ; 

Gamble, 1,021 lb. ; Haut Saloum, 1,379 lb. ; American large, 303 lb. ; 
and small, 436 lb. per acre. The figures of the Pondicherry experiment 
from equal plots were as follows : — ^yield, 21 lb. from Bombay seed ; 

41 lb. from local seed ; and 652 lb. from Senegal seed. Benson then 
concludes by explaining that the so-called Mauritius, now largely being 
grown in the Presidency, came in reality from Mozambique, though 
brought to India by a passenger from Mauritius. ‘‘ That variety,” he 
adds, “ has given results on a par with the Senegal, but the seed contains 
a resino-gommeuse substance which, as it remains in suspension in the 
oil, delays the settling and gives a very pronounced taste of the ground- 
nut to the oil.” Mollison {TextbooJc, l.c. 104) says : “ A good crop on Bombay 
suitable land liberally managed will, on an average, yield from 3,200 to Experience, 
to 3,500 lb. of unhusked nuts per acre. These figures apply only to good 
land. The proportion by weight of unhusked nuts to those with husk 
removed is as 4 to 3.” “ They are usually sold unhusked, and are worth 

from 30 to 45 lb. per rupee according to locality and season.” 

In response to the reputation of an inferior yield of oil from the Indian 
nut, Leather made an extensive series of analyses, the result being the dis- 
covery that the yield in the indigenous seed averages from 40 to 44 per cent, 
and that of the so-called Mauritius from 44 to 49 per cent. It would thus 
appear that India has not only secured a more prohfic plant but one richer 
in oil by the importation of the Mozambique seed. As already indicated, an improvement 
improvement in production has taken place, which must, to some extent, ^ Production., 
be the direct expression of the renewed popular favour of the crop. Of 
Indian agriculture, however, it would not be far from correct to affirm 
that the selfish systems pursued very often result in an unconscious 
retrograde selection, so that it^maybe beUeved degeneration of imported 
stock is an exceedingly frequent result. But it goes without sa 5 dng that 
the continuous cultivation of the same plant with little manure and an 
imperfect rotation must produce a poverty of soil and a corresponding poverty of soiL 
dechne in the value of produce. Fresh supplies of seed or seed brought Excbajxge 
from a distance to the country or locality of cultivation, is in all branches 
of agriculture an admitted advantage. It remains to be seen how long 
the new seed will retain its superiority on the Indian soil and under Indian 
methods of cultivation. By way of concluding this paragraph, therefore, it 
may be added that there is little or nothing to prove that a decline in the 
oil-yielding property of the Indian stock had actually taken place. It 
was growm originally as an edible nut, and it is probable that no efiort was saibie Nut. 
made to improve the stock into an oil-yielding form, so that it was, doubt- 
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less, always inferior as an oil plant, just as the American plant is so, com- 
pared with the special oil forms of East Africa. Mr. E. Solly reported 
to the Royal Asiatic Society (Committee of Commerce and Agriculture) 
in 1838, that he found the Indian ground-nut to contain 45*5 per cent, of 
oil. 0’ Conor tells us that in 1878-9 the husked seed yielded from 33 
to 50 per cent, of oil. It thus seems highly probable that the present 
average, ascertained by Leather, may have prevailed ever since India 
participated in the world’s supply of the nut. But within recent years the 
Indian plant has been subject to several diseases, and may have become 
in consequence less profitable to the cultivators than was formerly the 
case. 

Diseases and Pests- — In The Agricultural Journal of India (i., pt. ii., 
170-1) there will be found a short note by C. A. Barber on this subject. 
“The pests attacking ground-nut are comparatively few, the principal ones 
being ‘ Surul ’ or ‘ Mudupuchi ’ and ‘ Tihka' The latter is a fungoid disease 
which is not at present very serious in this part of India and apparently prevails 
in damp, close weather. Surul on the other hand is universally present and does 
great damage. The word ‘ Surul ’ means a ‘ curling and is dependent on the 
habit of the insect of burrowing inside the tissues of the leaves, which ciul up and 
get distorted. The chrysalis is formed in a fold of the leaf. The insect is a 
minute dark moth {A.nacamj>ftis ^textor-ia. Meyr.) of very active habits and is 
probably nocturnal. On walking over the fields a constant shower of disturbed 
insects may be seen that quickly seek shelter under the neighbouring leaves. The 
walls of bungalows in the neighbourhood are sometimes blackened at night by 
millions of the moths attracted by the* bright lights. 

“ The Surul puchi appears to prefer laying one egg in each leaflet, which 
speedily turns brown and withers. In a bad attack the whole field assumes a 
blackened or blasted appearance. As is the case with most pests of this 
class, showers of rain are most beneficial, while hot sun and dry air lead to rapid 
increase, whether in dry or irrigated crops. 

“ From the internal working of the caterpillar it is doubtful whether spraying 
will be of much use, but, on the other hand, it seems probable that light traps 
may help in destroying the moths at night.’* 

SoUs, — The ground-nut requires a sandy loam, light and porous, with 
plenty of lime, free subsoil drainage and a liberal supply of water. In Madras, 
according to C. K. Sabba Rao, the best soil is ash-coloured, absorptive and 
fairly retentive of moisture. The nut, however, is most generally grown on the 
more prevalent red sandy loams, but the opinion prevails that the darker the 
soil the darker the nut and the less desirable for seed purposes. Mr. Handy 
urges this same fact, namely that a light-coloured soil gives a light-coloured pod 
and thus improves the selling value as an article of food, though, he adds, “ equally 
sound and well-flavoured nuts may be produced on other soils.” Sabba Rao 
further observes that salt soils are unsuited, though stony soils rich in sand (if 
well manured) may yield a highly profitable return, while clayey soils are quite 
unsuited. In South Arcot, he tells us that the ground-nut had displaced indigo, 
since it is more profitable ; on the soil on which the one crop flourishes the other 
may be equally successfully grown. Mollison, speaking of Bombay, observes 
that although raised on black land it delights in a good loam. But he adds that 
a heavy crop cannot be got without manuring and careful tillage. 

Rotation of Crops, — Sabba Rao remarks that the raiyats are unanimously 
of opinion that ground-nut is an exhausting crop and that it cannot be culti- 
vated uninterruptedly without the liberal use of manure. The rotation, which 
they observe, is with the second crop off the same field within the year, a 
rest being given every fourth or fifth year. “ In the majority of cases, in South 
Arcot, the crop is sown amongst a standing crop of hamhu (Jpenni^ettmi typHoi- 
deunt), rdgi (Eiettsino Coracmia) other crop when the latter is being hand- 
hoed. In places where the crop has been recently introduced and plenty of good 
manure is available, it is cultivated either year after year on the same land, or 
only with an intervening crop at intervals of 4 or 5 years, whilst in some villages 
of the Shiyali taluk it is cultivated without intermission. In the neighbourhood 
of Panruti . . . the orop is changed once in 4 or 5 years.” Sabba Rao next 
gives particulars of the various crops with which ground-nut may be rotated and 
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the reasons for and against each, and adds that the most popular rotation is 
with the cereal varagu (Puniiium nriUacetini). Barber recently re -investigated 
the question of rotation of ground-nuts with other crops and came to the con- 
clusion “ that the charge of continuous cropping was well-founded. The answer 
usually given to general inquiries on the subject was that a rest of one year was 
allowed in every 4 or 5.” “ The fields may be said to have little rest. Several 

crops are usually taken off in the year, of which ground-nuts form one.” “ Of 
scientific rotation it may safely be asserted, as regards ground-nuts, there is none, no notation, 
although the interval of rest allowed to the land shows that the ryot is aware of 
its advantage.” Barber thus views rotation from a different standpoint to 
that of the Indian cultivator, and by most persons his views would be upheld. 

Mollison, speaking of the rotation pursued in Bombay, says the produc- Bombay Method, 
tion of ground-nut is undertaken by well-to-do cultivators, and is an indication 
of prosperity and easy circumstances. It is often rotated with sugar-cane 
and chillies, and is occasionally taken where potatoes, onions, and brinjcUs (&oia- 
nu^n i9Meio^ttgen€t) are grown. In the garden land of Surat, where chiclo (a sedge) 
is a troublesome weed, the growth of ground-nut helps to suppress it, and the 
thorough digging which the soil gets in removing the nut is very beneficial. 

Among garden crops ground-nut occupies the important position which gram 
holds among dry crops. 

Manure, — Sabba Rao observes that the best manure appears to be the silt Manure, 
deposit of tanks, and so highly is tliis valued that the cultivators carry silt Silt, 
from great distances and even pay high prices for the privilege of removing 
it. In South Arcot the fields are so manured once in 4 years with from 50 to 
100 cartloads per acre. The silt from the Perumal tank (that most in use in 
South Arcot) has been found to contain about 22 per cent, of lime and nearly 
70 per cent, of sand. Lime is fully recognised as a valuable manure for the crop. Lime. 

[C/. Saidapet Farm ManvxzLI Ashes are also reckoned as very good manure for 
ground-nut, more especially on poor, sandy soils. So important is this that ashes 
also are carried great distances, even by rail, to the ground-nut area. Ashes are 
in fact applied every year, sometimes at the rate of 30 cart-loads an acre. 

With regard to Thiselton-Dyer’s recommendation to test the value of 

wood-ashes as a manure, it may be remarked that Leather made a special 

examination of certain soils in South Arcot, commonly under ground-nut. He 

found them all very deficient in lime. Four contained too little phosphate ; 

five were low in nitrogen, and only one showed a defect in potash. Mollison 

remarks on the subject of manures for ground-nuts that sheep or goat manure, sheep and Goat 

appHed either by folding the flock on the field or otherwise, is considered specially Manure. 

suitable, but, failing this, ordinary farm-yard manure should be applied in 

considerable quantity. Deep ploughing and thorough pulverisation of the soil 

before sowing help the crop materially. 

Preparation of Land and Seasons of Sowing and l^eaping . — After adras 

the remarks already made on soils, rotation, etc., it is hardly necessary ethod. 
to do more than observe that ordinary methods of tillage usually 
suffice. About 90 lb. of seed per acre will be sufficient for sowings made up 
to the middle of August, but later on about 1121b. are required since the Seed to the Acre, 
plant does not grow so luxuriantly. The crop is sown thickly since the 
bulk of the pods are borne within a few inches around the central stem. 

The crop is generally hand-hoed twice, about fifteen men per acre being Hoeing, 
required each time. The bullock hoe is not used owing to the injury done 
by it to the crop. In normal seasons ground-nuts, sow:n under irrigation, 
are watered twice a week during the last two months. "While beihg Watering, 
watered it is customary to weed the plots, and in some cases the plants 
are lightly trodden under foot with the object of bringing them into 
better contact with the soil. On unirrigated land the crop is sown any xinirrigated 
time between the middle of June and the middle of August * on irrigated 
land from the middle of August to the middle of September. The latest 
possible sowings are from September 30 to October 15, viz. in Chingle- 
put and North Arcot. There would thus appear to be two areas or con- 
ditions— an early and a late. The normal dates of sowing for the former 
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would appear to be from July 15 to August 15, and for tlie latter from 
August 1 to September 15. 

The duration of the crop in the soil seems to vary considerably. The 
crop sown on irrigated land in South Arcot normally on July 10 comes into 
season about October 10, having occupied the soil for only three months. 
Again, the crops sown normally on June 15 in the Bhavani and Cauvery 
valleys are not mature until January 15, and have thus occupied the soil 
for seven months. Usually the crop occupies the soil a little over five 
months, and thus for the early districts (such as South Arcot) it comes 
into market from January 15 to February 15 and for the later districts 
(Chingleput and North Arcot) from February 1 to March 15. As a rule, 
however, in the districts of late sowing the crop occupies the soil for a 
slightly shorter period, and thus comes into market approximately at the 
same time as the other so’wings. 

Of Bombay Molhson observes that the ground-nut is usually a kharif 
(rain) crop, sown as soon as the previously prepared soil has been 
sufficiently moistened by the first fall of rain in June ; but in the Deccan 
it is also grown as a rabi (winter) irrigated crop. The monsoon crop 
occupies the soil six to seven months, and in the absence of rain the land 
must be kept moist artificially. It is usual to give two to four waterings 
during the last two or three months. The seed is ordinarily sown between 
monsoon showers, when the land is dry enough to be worked by a plough. 
The crop should be weeded at least t-wice. As soon as it shades the ground, 
no further attention, except watering, is required. The crop is harvested 
hkes potatoes, sometimes with a plough, but more often the field is dug 
over by hand with a Native pick. A cultivator collects a regular army 
of workers, and usually pays in kind. In order to expedite the digging 
the haulms or vines are previously reaped and removed. These form an 
esteemed fodder. 

The returns of sowing and reaping furnished by the authorities regard- 
ing the Bombay Presidency show the crop to be slightly earlier in Bombay 
than in Madras. The earhest so"wdngs take place on June 1 and the latest 
on July 31, Of the Bombay districts Poona and Sholapur sow, as a 
rule, about fifteen days later than the other districts. The period of 
occupancy of soil varies considerably ; the maximum duration is eight 
months in Belgaum, where the crop is normally sown on June 10 and 
reaped usually about February 10. In Ahmednagar it is reaped a month 
sooner, having occupied the soil for seven months. The shortest duration 
is four and a half months in Poona, where the crop, sown on June 15 
(normally) is reaped on November 1. In other districts the crop occu- 
pies the soil a little over five months, and as Satara and Sholapur are 
the most important producing districts it may be added that the Bombay 
crop comes into season in November, and thus on an average six weeks 
before the chief Madras crop. This is therefore a fact of considerable 
importance which the foreign buyers of Indian nuts should bear in mind. 

T ADB.— Foreign Trade . — It has already been fully demonstrated that 
the area of production in India l^s been vastly extended and the condi- 
tion and location of the trade exactly reversed since O’ Conor’s report of 
1879. The greatest area of production is now in South India, and more- 
over there has gro-wn up in Madras a considerable traffic in the manufacture 
and export of the oil. In other words, an increased local consumption 
would seem to be gradually lessening the amount available for forei n 
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transactions. It would tLus seem that to some extent at least this may 
account for the outcry regarding a decline in the Madras traffic. It is 
more than probable, however, that the prevalence of disease in the crop 
and the exceptionally unfavourable seasons of 1897-8 and 1899 (during 
which the rains failed at the sowing season and the prices of foodstuffs rose 
on account of famine) directly decreased the available area of production, f ’ne. 

This state of affairs was not peculiar to the earth-nut but marked the 
traffic in all other oil-see^s. Such a condition might easily enough be 
supposed to accentuate the knowledge, if such existed, of the inferiority 
of the Indian as compared with certain other well-known commercial oil- 
yielding stocks, until the opinion might have been formed that a deterio- 
ration of the Indian nut had occurred. While such deterioration may have 
been taking place, it is a matter of history that the increasing imports 
into Europe of improved cotton-seed oil from the United States and qjj 

India gradually displaced ground-nut and other oils from some of their ^ 

markets and thus tended to lower the prices offered for them. Be the ex- 
planation what it may, the new seed, presently being eagerly sought after 
by the Indian cultivators, has aready given tokens of being much superior 
to the old stock, and, as a possible result of this as also a consequence of the 
return of more prosperous seasons, the area of production has greatly 
increased. 

Bxporis.-^The following figures may here be given in manifestation Foreign 
of the past and present Foreign Exports of Ground-nuts from India : — In Exports, 

1894- 5 the total exports were 2,267,222 cwt., of which Bombay contri- 
buted 1,598,387 cwt. Taking the subsequent years and for convenience 
omitting the last three figures, the corresponding trade returns were for 

1895- 6, total 1,118 cwt. and Bombay’s share 796 cwt. ; for 1896-7 they 
stood at 486 and 238 cwt. ; for 1897-8 at 44 and 19 cwt. ; for 1898-9 
at 87 and 76 cwt. ; for 1899-1900 at 155 and 23 cwt. ; for 1900-1 at 232 
and 29 cwt, ; for 1901-2 at 1,085 and 98 cwt. ; 1902-3 at 1,035 and 52 
cwt. ; 1903-4 at 1,921 and 9! cwt. ; 1904-5 at 1,674 and 42 cwt. ; 1905-6 
at 1,374 and 149 cwt. ; and 1906-7 at 1,725 and 130 cwt. It will thus 
be observed that a serious drop in the trade took place in 1896-7 and 
became accentuated in 1897-8, since which date a revival has gradually 
set in, but mainly in the Madras supply, the Bombay exports being now 
only a small proportion of the former magnitude. In 1906-7, however, the 
Madras supply decreased to 1.350,096 cwt, from 1,827,243 cwt. (in 1903-4), 
while the Bombay supply increased from 42,408 cwt. to 130,356 cwt. 

Internal Traffic, — The returns of the traffic by rail and river show Internal 
that the chief movement is from the Presidency of Madras into its port Trafac. 
towns and thus to meet the foreign exports. Of the total amount carried 
by these routes in 1906-7 (viz. 1,733,123 cwt.) Madras ports alone took 
1,476,198 cwt. 

Trade in Oil and Cake . — ^The oil maybe obtained by cold expression Oil. 
or by moderate heat. The former process affords the best oil but in 
smaller quantity than the latter. The cold-pressed oil is almost sioi 

colourless, has an agreeably faint odbur and a taste not unlike that 
of ohve oil. That obtained by the hot process is dark yellow and h 
a more or less disagreeable taste and smell. Although the oil does 
not turn rancid so quickly as most Indian oils, on exposure it slowly 
thickens and then becomes rancid. It is a non-drying oil, the best 
qualities of which have a sp. gr. of about 0*918 at 15° C. when fresh, and 
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0’920 when old. It becomes turbid at C., concretes at 3° C., and hardens 
at —7° C. As an illuminating oil it is now recognised as having but a feeble 
power, and its chief use is therefore in soap -making and as a lubricant. 
It is also much employed by perfumers in the preparation of pomades, 
cold creams, etc. The finer qualities are, however, used both in Medicine 
and as an article of Food, and there can be little doubt that large quantities 
are annually passed ofi as Olive oil and are made into a form of butter 
employed in cookery. The chief centre of this oil industry may be said to 
be at Marseilles, though it is also produced at London, Hamburg, Berfin, etc. 

Formerly the seat of the Indian ground-nut oil trade was Pondicherry. 
In 1894, however, a change took place and the traffic migrated to Madras 
ports, more especially the port of Cuddalore. In 1890-1 the total ex- 
ports (coastwise and Foreign) from Pondicherry are said to have been 
762,195 gallons and from Madras ports 41,275 gallons. In 1893-4 the 
corresponding figures were 860,800 gallons and 8,717 gallons, but in 1894-5 
they stood at 165,858 gallons from Pondicherry and 567,375 gallons from 
Madras ports, while in 1895-6 the coastwise exports from Madras were 
690,134 gallons, mostly consigned to Burma. Steadily this change con- 
tinued until the exports from the French port had been entirely dis- 
continued. A similar migration of the trade in ground-nuts from Pondi- 
cherry also took place. 

Turning now to consider the total traffic of India in this oil, the 
total foreign exports for the last eight years were 1898-9, 27,859 
gallons; 1899-1900, 53,261 gallons; 1900-1, 40,357 gallons; 1901-2, 
73,079 gallons ; 1902-3, 84,785 gallons ; 1903-4, 50,603 gallons ; 1904-5, 
48,582 gallons; 1905-6, 7,814 gallons; and 1906-7, 16,608 gallons. ^ The 
total coastwise exports from India (not Madras alone as above reviewed) 
durins the corresponding periods were in 1898-9, 544,572 gallons ; in 
1899-1900, 761,584 gallons ; in 1900-1, 1,585,964 gallons ; in 1901-2, 
2,159,843 gaUons; in 1902-3, 1,610,975 gallons; in 1903-4, 1,761,898 
gallons ; in 1904-5, 1,469,769 gallons ; and in 1905-6, 2,472,334 gallons. 
Of these amounts on an average 70 to 80 per cent, go from Madras to 
Burma, while the foreign exports in the oil go mainly from Madras and 
Bengal and are consigned to Mauritius, Natal and the Straits Settlements. 

Of I Mills . — It is significant that the bulk of the Indian manufacture 
of this oil should be in the hands of the owners of ordinary Native pestle- 
and-mortar-pattern rotary mills. At Valavapur there are said to be 700 
such mills, at Panruti 200 mills, and at Pondicherry there were formerly 
200 mills. Mills of the European pattern were tried both at Pondicherry and 
Cuddalore, but it was found they could not compete successfully with the 
Native mills. The cake from the European mills was too dry, powdery and 
wanting in oil, hence everywhere rejected. This is all the more significant 
since so very economically are the oil mills worked at Marseilles that 
ground-nut oil is cheaper in France than in India — a circumstance perhaps 
to some extent due to the fact that African seed is very much richer than 
Indian. It is commonly estimated, moreover, that 1 cwt. of dry kernels 
will yield about 5 gallons of oil. The seed produced on unirrigated is more 
oily than that raised on irrigated land. Formerly it was customary to read 
of the seed of Tanjore and Shiyoli being richer in oil than that of any of 
the other districts of Madras. It remains to be seen if the same will be 
true of the Mozambique seed now being cultivated or if the new seed will 
preserve a uniform quality throughout the Presidency. 
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Recently mills Lave been opened in Calcutta and elsewLere in Bengal 
for the manufacture of this oil. Already these new mills have had the 
effect of checking the imports of the oil that formerly came from Pondi- 
cherry and Madras, and they have given birth instead to a large import 
traffic in the nuts. One of the chief markets for the South Indian ground- 
nut oil has been the supply required by Burma. Prom recent corre- 
spondence hope is entertained of the Shan States being able to meet the 
Burma demand. Eor information regarding the Chemistry of the oil and 
of the oilcake and their values as articles of food, as also the medicinal 
and industrial uses of these and other products of the ground-nut, the 
reader is referred to The Agricultural Ledger (1893, No. 15) and to the 
Kew Bulletin (1901, 194), more especially the particulars given regarding 
the pea-nut flour and biscuits. It seems probable that as an article of 
food during military operations, special preparations of the pea-nut may 
have a great future. For microscopic examination of pea-nut cake consult 
Hanausek {Micro. Tech. Prod. (Winton and Barber, transl), 1907, 387-91). 

A OA CAT C U, Linn, ; FL Br. Ind., vi., 405-6 ; Gamble, 
Man. Ind. Timhs., 726 ; Talbot, List. Trees^etc., 1902, 339 ; Rec. Bot Surv. 
Ind., ii., 347 ; Agri. Ledg., 1900, No. 4 ; 1901, No. 8 ; Mollison, Textbook 
Ind. Agri., iii., 256-62 ; Mukerji, Handbook Ind. Agri., 433-5 ; Palm^. 

abitat, — So much might be written regarding tliis nut that it is difficult 
to make a selection of the particulars likely to prove of greatest value 
from the commercial and industrial standpoint. It is cultivated exclusively 
within the moist tropical tracts that fringe the coast of India and practically 
within a belt of land that does not extend inland for more than 200 miles. It 
rarely ascends to altitudes of 3,000 feet and gradually disappears, even from the 
littoyal area, as localities are entered where the duration of the dry hot months 
equals or exceeds the monsoons. Usually it is seen as a garden plant, two or three 
or a dozen palms at most being found around the huts of the more prosperous and 
industrious. But occasionally, and in certain localities, especially of Southern 
and Western India (Malabar) and of Burma, where the soil and climate may be 
exceptionally favourable, it is grown in special gardens along with cocoa-nut, 
plantain, orange, mango, etc., and either with or without the pan — piper hetle 
— climbing on the palm-stems. Lastly in Eastern and Northern Bengal and Some 
portions of Assam its cultivation has assumed still greater dimensions. In 
-certain districts of these provinces regular plantations of 5 to 20 or even 100 
acres in extent occur (exclusively of betel-nuts) and at such frequent intervals 
that they might almost be said to constitute a distinct agricultural feature scarcely 
less important than the combined crops raised on the intervening portions of the 
country. 

istory. — This cultivated palm is met with throughout the hot damp regions 
of Asia and the Malay Islands. It is a masticatory of great antiquity with all 
Asiatic races, best known as Betel-nut, suvalca, puga, kramuka (Sansk.), fufal 
^(Arab.), a corruption of pupal (Pers.), a word cognate with kuhara (Sansk.). By 
these and other names was originally meant Piper Betle leaf — the Pdn — though 
■subsequently these and many other names were appropriated to the nut or to tho 
special preparation of leaf, nut, lime and spices ready to be chewn. This was 
&st designated hira {vira) viti in Sanskrit but ultimately became pdn, the 
pawn or pan-sapari of modern writers. The nut is symbolical of festivity; it is 
-accordingly a fit offering for the gods, and is an essential at the betrothal 
ceremony 

From the most ancient times the presentation of pdn has been the polite ter- 
mination of ceremonial visits, hence the. expression hira-dena — ^the dismissal. 
The name Betel or Betle is Malayan in origin and simply means “ a leaf,’’ and 
came to English through the Portuguese Betre. The best-known vernacular 
names for the nut are — supdri, fiopdri, gua, gaya, kaaaile, rmri, tambul, poha- 
vaka, oka, kamugu, adike, kunsi, etc. 

It would seem that the earliest historic reference by a European to the habit 
■of chewing betel-nut occurs in the writings of Marco Polo (1298 a. n.). “ All the 
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people,” he wrote, “ have the habit of keeping in the mouth a certain leaf called 
temhiiV^ Subsequently Vasco da Gama (in 1498), Varth^ma (in 1510), 
Barbosa (in 1516), Garcia de Orta (in 1563), Acosta (1578, 94), Abul Fazl (in 
1590), Linschoten (in 1598), Francois Pyrard (1601), Boe (in 1615), Jacobus 
Bontius (1629), Bernier (1656-68), Boym (1656), Vincenzo Maria (1672), Taver- 
nier (1676), and Catehpoole (1703) [c/- Y^3ley Diary of William Hedges, ii., 
331], all give similar accounts. Adams in his translation of Paulus Mgineta 
refers to the betel-nut as introduced to Materia Medica by the Arabs. He quotes 
amongst others the passages referring to it from Avicenna, Haly- Abbas, Ebn 
Baithar, Elmasudi, Serapion and others. Ebn Baithar says that it is the fruit 
of a palm, and observes that it is a gentle purgative, makes the breath fragrant, 
is a cordial and strengthens the gums and teeth. Linschoten remarks that 
“ The Indians goe continually in the streets and waies with JBettele or Bettre and 
other mixtures in their hands, chawing, especially when they go to speake with 
any man, or come before a great lord.” Abul Fazl apparently never saw 
the palm growing, since he likens it to a cypress tree that in the wind sways 
till it touches the ground. This circumstance may be accepted as showing that 
from very ancient times, as at the present day, the nut has been carried to regions 
remote from the areas of its production. Nmnerous publications have appeared 
within the past century that deal with the betel-nut, as met with in India. 
The following selection in amplification of the references in the Dictionary, may 
be mentioned by way of concluding this very brief historic sketch : — Valentia, 
Voy, and Travels Ind., 1802-6, i., 101 ; Buchanan-Hamilton, Journ. through 
Mysore and Coorg, etc., 1807 ; also Stat. Acc. Dinaj., 1809, 150 ; As. Journ., 
1819; Boxburgh, FI. Ind., 1832 ; Taylor, Topog. Stat. Dacca, 1840 ; Honigberger, 
Thirty-five Years in the East, 1852 ; Elliot, FI. Andh., 1859 ; Mason, Burma 
and Its People, 1860 ; Baden Powell, Ph. Prod., 1868 ; Jackson, Notes on the 
Areca Palm, Pharm. Journ., 1874, 3rd ser., iv., 689; De Candolle, Orig. Cult. 
Plants, 1884, 427 ; Pharmacog. Ind., 1893, iii., 522-32 ; Cameron. For. Trees 
Mysore and Coorg, 1894 ; Duovuri Balakrishna Murti, Lecture Cult. Areca-nut in 
Godavari Dist., Ind. Agri., Feb. 1899 ; Collins, Cult. Betel-nut in Toungoo 
Dist., Burma, 1900; Journ. Soc. Chem. Induct., 1901; Joret, Les PI. dans 
VAniiq., 1904, ii., 298 ; Cunningham, Plagues and Pleasures of Life, Beng., 1907, 
335-51 ; etc., etc. 

CULTIVATION.— Propagation in engal. — In my report on A 
Plague in the Betel-nut Palms of Bengal {Agri. Ledg., l.c.) mncL. useful 
information will be found on these subjects. In the districts of Backer- 
ganj and Noakhali the Areca palms are planted in groves of mandar 
{JErythrina indica)- These enrich the soil, afiord shade from the intense 
heat and protection from sudden wind storms. Branches of the mandar, 
some 6 feet in length, are planted in rows, 12 to 15 feet apart each 
way. The planting is done in February to April, and from 2 to 6 years 
later these plantations are ready for the seedling palms. The betel- 
nuts are sown in October or November, the seeds being deposited 4 to 5 
inches apart, and the nurseries are either close to the homesteads in shady 
places, or, if conveniently situated, they are made in the mandar groves 
themselves. The transplanting is usually done after 2 yea,rs, sometinxes 
3 or 4 years. For high lands the seedlings are transplanted in July, for 
low lands in February or April. In the first transplanting the betel-nuts 
are placed equi-distant from the mandar trees and thus 12 to 15 feet apart. 
But a second regular transplanting takes place when the first have come 
into bearing. Before this is done the mandar trees are cut down or only 
a fringe left around the circumference of the grove. The betel-nuts in a 
fully planted grove are thus aboi^t 6 to 7 feet apart each way. A certain 
amount of irregular planting takes place, however, as vacancies occur, 
and in selfishly conducted plantations the trees may be found here and 
there not more than 2 or 3 feet apart. It is probable that there is a certain 
amount of self-sowing, as it is notusual to find two or three trees growing 
in a clump so close to each other that they could not be healthy. In most 
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plantations also a distinct percentage of cocoa-nuts are interplanted 
among the betel-nuts, so that an old plantation in many cases has lost all 
its original regularity and becomes a dense jungle of palms with only a 
winding footpath leading to the owner’s house. This generally stands on 
the bank of a tank and near the middle of the holding. 

The seasons of flowering and fruiting may be said to be distributed 
throughout the year. The flowers that form in January will ripen fruit 
in October ; the flowers formed in March will fruit in December and 
January. ' The harvesting period is from October to the beginning or 
middle of January, but occasionally the new flowers may begin to form 
in December or January on trees from which last year’s fruits have not 
been collected. 

If a few trees are planted near villages, but not in regular groves, the 
betel-nut may fruit when it is only 6 or 7 years of age. In plantations they 
rarely fruit before the tenth or twelfth year. The trees subsequently put 
out in the plantation (just as the first set begins to flower) do not come into 
bearing for 20 years. There is no third planting except, as already stated, 
to fill up vacancies. Land formerly covered with betel-nuts, if re-planted 
with them, even after a rest of several years, in the form of mandar groves, 
does not, as a rule, yield until the palms are 20 years old. It will thus 
be seen that it takes at least 30 years before a betel- nut plantation 
comes into full bearing. The fruiting life of a tree may be put at from 
30 to 50 or 60 years after maturity, and the total life of the tree might 
thus be stated at from 60 to 100 years. 

The soil of the Bengal plantations is the ordinary grey sandy loam on 
which rice is grown. Occasionally the plantations are surrounded by a ditch 
and wall made of the soil thrown up from the ditch, but this appears to be 
more intended for protection than drainage. More inland, in the districts 
of Tippera, Dacca, Sylhet, Goalpara and Rangpur, the palm is grown on 
considerably higher land, and usually as special gardens or avenues in 
gardens, or along the high banks of the streams. In Northern Bengal and 
Assam the ^dn leaf is very often trained to grow on the Areca palm stems, 
so that the two industries are combined, while in the great nut-producing 
districts of the Sundribans the betel-leaf is never or very rarely grown in 
the nut plantations. In the lower portions of Sylhet and Cachar, on the 
other hand, betel-palm groves and pepper betel-leaf houses are very char- 
acteristic features of the river-banks. Taylor informs us that the average 
number of trees to a higha in the Dacca district (two-thirds of an acre ap- 
proximately) would be about 700, but he adds the palm is usually planted 
around gardens and huts and not in solid clumps. 

Bo bay Presidency . — The betel- nut may be said to be chiefly grown 
along the coast from Kolaba, Thana and Kanara to Goa. Interesting 
particulars will be found in the Gazetteers of these districts and more 
recently in MolHson’s special Re'port on the Betel-nut, Pepper and Oar- 
damom Gardens of Kanara, as also in his TexthooJc of Agriculture {l.c. 257-S). 
He there tells us that the Areca is cultivated chiefly by Haviks — a race of 
cultivators supposed to have come ori^nally from Mysore. “ It does not 
matter much,” he writes, “whether the soil is naturally fertile or not, 
because the yield of the crops grown is mostly afiected by the quantity and 
quality of manure directly applied. . - , In many gardens irrigation is 
not required even in the hot weather. At this time a trickhng stream, fed 
from natural springs, may be seen running along the main channels or a 
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perennial ndla passes by tbe main channels througb. the garden. The 
soil is thus kept continuously moist.” “ The palms are raised in seed- 
beds and are once transplanted before they are planted out permanently. 
The first seed-bed is carefully prepared, the soil is dug, broken fine and 
mixed with leaf-mould. Eully matured nuts from old trees are specially 
selected for planting. These are planted about 9 inches apart in April. 
The seed-bed should be kept thoroughly moist. The shoots appear in 
June. The seedlings are transplanted in October into any moist place in 
the garden or along the watercourses about two feet apart and remain until 
permanently transplanted. This permanent transplantation is usually 
done towards the end of the rains. In the following March the trees are 
manured with leaf manure and the manure is covered with fresh-cut 
branchwood which is partially withered but which retains the leaves. 
The object of placing a layer of small branches above the manure is to 
break the force of heavy rain.” 

“ The betel trees are manured as described every second year and 
come into bearing in ten years or so. The plantains are maintained 
fox some years after the betel-palms are permanently planted, but in time 
are removed and cardamoms planted between the palms, and on the stems 
of the latter pepper-vines are trained. Betel trees are known to fruit 
freely for 30 or 40 years, and there is a popular belief that they are 
sometimes profitable much longer. On an average each tree has two 
bunches of fruit, sometimes three or four. But two good bunches yield 
as much as three or four inferior ones. The size of the bunch depends upon 
the manure used and upon the rainfall. A good bunch gives 200 to 300 
nuts and a specially good one about 400. With unfavourable rain or cloudy 
weather in April or May many of the young nuts fall off and a smaller 
number of nuts on each bunch reach maturity. The trees produce flowers 
in March and April and the nuts are ripe in November or December, but to 
some extent the trees produce flowers and fruit out of season” (Lc. 259). 

The flower spathes and leaf-sheaths are “ valuable products in the 
garden economy. They are used to provide hoods for protecting the 
branches of betel-nuts from the rain. If unprotected the nuts rot. Two 
sheaths are used to make one hood. The hoods are made and tied on by 
professionals who come from Mysore territory and below the Ghats. A 
good workman can make 250 hoods per day and is paid Es. 2 per 1,000. 
This operation and tying them on costs at contract rates Es. 10 to 12 per 
1,000 bunches and two meals per day. The men do not ascend and descend 
each tree. When once they have climbed up, by means of shght exertion 
they swing the tree and deftly catch hold of another and rarely descend to 
the ground for hours. These expert chmbers also gather the fruit by 
cutting the bunches from the stem, getting Es.4 per 1,000 bunches and 
three meals per day” {l.c. 260). 

South India, — A good deal has been written on the subject of the 
special cultivation pursued in Mysore. Cameron {For, Trees, lx. 
324-6) practically reprints the account given in The Mysore Gazetteer 
when he says: — “ Areca-nut gardens are a profitable source of income 
both to the cultivator and the State, the latter deriving a large revenue 
from a Jialut or custom duty levied upon the nut. The finest betel 
gardens are situated on the confines of the Malnad where there is a 
rich soil and plenty of water.” ‘‘It is necessary, during the rainy 
season, however, to drain off superfluous water by means of open 
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ditches placed at intervals between the rows of trees, for although the 
areca requires a perennial supply of moisture at no great depth in the 
subsoil, it is keenly susceptible of being waterlogged.” In topes exclu- 
sively apportioned to the areca-nut, the planting is mostly too close ; 1,200 
to 1,500 trees being allotted to the acre, exclusive of the banana trees.” 
“ A full-grown tree is calculated to produce 250 to 300 nuts annually.” 

Mr. D. B. Murti, in his Lecture on the Cultivation of Betel-nut in the 
Godavari district, says a man owning a plantation of 3 acres is considered 
rich. The plantations contain mangoes, plantains, cocoa-nuts, jack- 
fruit, oranges, pomegranates, and these form a fringe around and also 
lines within, but areca-nuts are planted 10 to 12 years after the rows of 
other fruit trees have been established. Seed-nuts are selected specially 
from trees over 50 years of age because these form few but exceptionally 
large nuts. It is believed that such nuts ensure timely sprouting and 
steady growth of the future tree. The details of the nursery, of the trans- 
planting, etc., followed in Godavari are similar to those already fully 
discussed. The harvest season is generally in the months of August, 
September and the first half of October. 

i/r a. — Mr. G. G. Collins has recently published the following brief 
account of the cultivation of Betel-nuts in Toungoo : — “ The Toungoo 
district is noted for its cultivation of and trade in the betel-palm. This 
is confined almost entirely to the Karen tracts lying in the Kanni (Leitho), 
Tantabin, Kyaukkyi and Shwegyin townships east of the Sittang river.” 

“ The gardens are formed particularly on the lower slopes of the hills 
which form the eastern boundary of the district and from which run the 
numerous streams that drain to the Sittang. • The cultivated area covers 
at intervals a course of some 200 miles from North to South. The produce 
of the trees varies with the locality; a fair average maybe 100 per tree, 
but as many as 400 to 600 nuts have been obtained from one palm.” 
‘‘ The cultivators of the betel-palm also grow oranges, many to a large 
extent, and the trade in both products in this district is very large. The 
price of the betel-nut at the gardens after drying varies from Rs. 80 to 
Rs. 100, and at the market town from Rs. 100 to Rs. 140 per 100 viss 
(viss = 3*65 lb.). 

Diseases and Pests. — It may have been inferred that in the chief Indian 
area of production, viz. the Gangetic delta, the plant is cultivated on flat inter- 
fluvial tracts very little raised above inundation level, and has practically no 
labour bestowed on it during the half century or more that it continues to yield 
fruit. In other parts of India the palm is grown under a high state of cultivation 
with much attention and money devoted to it. These two extremes — utter neglect 
and careful treatment — should manifest, and perhaps naturally, widely different 
conditions of disease. Butler, in a paper on Some Diseases of Palms [Agri. 
Journ. Ind., i., pt. iv., 299-310), observes that fungus diseases are fortunately 
rare though a few have appeared in recent years, each apparently confined 
to a particular part of the country. He then gives details of the dise es 
found on the betel-nut palms of the Malnad district of Mysore and of Sylhet in 
Eastern Bengal. It would appear that in the former locality a fungal disease 
is known as roga or black rot, but that “ up to the present it has not been 
found, elsewhere and, as it does not appear to have extended much during the 
time it has been observed, it is probably'^favoured by the special climatic con- 
ditions of the locality where it occurs.” Butler is of opinion that the disease 
in question is caused by a fungus of the genus Jpfiytophthi^ra, The reader should 
consult the original paper for all necessary details. The practical aspects may 
be here summarised. The sporangia require to fall into water to e ure their 
full propagation, and hence the spread of the disease is closely dependent on con- 
ditions of moisture and rainfall. The disease originates on the flowering and 
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fruiting inflorescence, and for its growth it is necessary that moisture should 
exist at that period. He accordingly recommends steps being taken to secure 
a change in the period of harvest. The late crop of former years he regards as 
having been beneficial, and may be obtained by departures in the method of 
cultivation. So also improvements in the nature of the covers presently used 
to protect the inflorescence, he views as very desirable. Covers that leak, he 
adds, are likely to be more injurious than none at all. 

Speaking of the Sylhet disease, he says that the general symptoms are the 
same as those in Mysore hole roga, namely, the dropping of the nuts^ before 
maturity. Gradually the swollen green part below the leaves is seen to diminish 
in size. Withering of the outer leaves then follows, and finally the whole head 
dies and falls ofl. “ The conditions resemble those which would be caused by 
drought or some general disturbances and not by a local disease at the crown of 
the palm. No trace of any parasitic fimgus can be found in the ear her stages 
at the top of the tree. The stem is generally healthy. _ Below ground, however, 
matters are different. Here there is invariably a rot, either of the roots or of the 
below-ground part of the stem even in very early cases.” Heasoning from 
analogy with other root fungi, Butler recommends the surrounding of aflected 
portions by trenches. But to be effective, trenching must be undertaken as 
soon as the' fikst disease appears in the garden. The trench should be two feet 
deep, about a foot broad, and drained so as to prevent water accumulating in 
it. It should entirely surround and cut off the first aflected palm or palms. 
[Cf. Pests and Blights of the Tea Pktnty 1903, 413.] 

Of Godavari, it has been said that white-ants often injure the palm materially 
by eating the rootlets. Of Bombay, Mollison (Z.c. 262) observes, “Betel-palms 
are not much afitected with disease. A borer does considerable damage. It 
cuts a tunnel from the root upwards and in time reaches to the growing top. 
The damage there done is so considerable that the top withers and when wind 
blows breaks ofl and falls to the ground.” 

The investigations conducted by me in the great betel-nut area of Bengal 
left the impression on my mind that there was less to be surprised at in the 
severity of the plague that devastates the plantations than in the infrequency 
of its occurrence. It is next to impossible to imagine any industry existing at 
all under the conditions of abject neglect that prevail in the Bengal betel-nut 
districts. All that the owner of a plantation does is to lay the estate out on the 
principle of the greatest number of trees on the least space, and at the lowest 
labour and expense possible. He then builds his house, and he and his sons and 
grandson^ settle down to a life of family disputes that not infrequently lead to 
lawlessness. He hires out his plantation to contractors who collect the fruits in 
any way they think fit, the owner all the while sitting by in a state of complete 
indifierence and indolence. He neither drains, manures, nor cultivates his 
plantation ia any form worthy of the na e but lives in opulence until plague 
appears, when, if his property chances to be devastated, he gathers together 
Loss of Beyenue. movable goods and leaves the district in order to escape payment of the revenue 

or rent during the twenty years of renovation that may have to be faced. 

After the most careful examination of numerous plantations (or rather 
jungles) of betel-nut palms in Eastern Bengal I failed to find any serious insect 
or fungal bhghton the trees that were nevertheless seen to be dead and dying in 
every direction. The crown of leaves withered and was blown ofl, leaving a 
dead stmnp behind, until what was once a plantation looked like a harbour with 
thousands of masts. The destruction was not confined to particular plantatio 
but had spread over the country like a great wave of infection in such a manner as 
to justify the name of “ Plague ” that had been given to it. On microscopic 
examination, the tissue of the dead and dying palms was found to be permeated 
with an organic agent of destruction in which it might be said that the fimda- 
mental tissue had invaded and devoured the fibre vascular. The condition, in 
other words, was very similar to that described imder the name “ Tyloses . As 
seen in Europe on the vine, the cucumber and other plants, that constitutional 
disease is believed to be induced when an undue amount of moisture is given to 
the roots, while the leaves are at the same time exposed to an abnormally dry, 
hot atmosphere or the reverse conditions. The cultivators in Bengal admit that 
plague follows when the soil becomes abnormally dried up, through failure 
of the customary showers in January, more especially if the hot months are 
ushered in by a cyclone. The remedy lies in more generous spacing, when laying 
out the plantation ; more careful cultivation, in which drainage, irrigation and 
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manure are provided ; and lastly an extension of the system of combination of Combination 
betel-nut cultivation with that of other fruit trees. The cultivation of surface pruit^TreL 
crops such as vegetables, ginger, tobacco, pepper-betel, etc., would also no 
doubt prove not only profitable but beneficial to the palms. They would retain 
moisture in the soil and preserve a healthy balance in its food materials. But in 
the country where betel-nuts are grown on a large scale and with the class of people 
who engage in that remarkable branch of agriculture, such preventive measures 
would perhaps be next to impossible, unless they could be made compulsory. 

MANUFACTURE.— Preparation of the Nut , — ^It would take many pages Nut. 
to detail tke various methods of preparation pursued in Bengal, Assam, 

Manipur, Burma, Madras, Mysore and Bombay. In some cases the shelled 

nuts are boiled, in others not ; occasionally the nuts either before or after 

boiling are sliced or cut up into variously shaped pieces ; lastly certain Boiled. 

qualities of the nut are recognised according to region of production and 

variety of plant or degree of maturity at which collected. On this subject 

the authors of the Pharmacographia Indica {he. 532) say : “ The varieties of 

the nut met with in trade are numerous ; they may be classed as natural 

and artificial : the first class includes different varieties of ripe betel-nut 

produced by cultivation which have not undergone any preparation ; the 

second class, aU nuts, ripe or unripe, which have been treated by boiling pr 

other process before being offered for sale.” Mollison observes that in 

Kanara the nuts after being boiled are dried in the sun and sorted into three Dried. 

kinds, viz. chiknij hetta, and gotu. The first and the best quality sells at Trade Qualities. 

Rs. 6 to 7, the second at Es. 3 to 4, and the third at Es. 2 to 2J. Taylor 

describes the Bengal method of shelling and cleaning the nuts before being 

sent to market. Briefly it may be said the fruits are cut off the branches, 

collected in baskets and spread out to dry, most frequently on the roofs of 

the, houses. They are never boiled, but are simply cut open and assorted 

according to size. 

The Extract . — Mollison says — “ The scraped nuts are boiled for about xtract. 
two hours in fairly large copper pots. A handful of lime or of the 
ash of the bark of matti (Terminalia tomeutosa) is added to the 
water. The presence of lime causes the water to become red or red- 
brown in colour as the boiling proceeds. The water also becomes thick 
with a resinous extract from the nuts. The boiling is continued until the 
eye-bud or germ of growth from each nut comes out or becomes absorbed 
in the extract. The nuts are removed by a long-handled ladle {zdra). 

The ladle has perforations in its bowl which allow the extract to drain 
from the nuts back into the pot. The extract is again and again used for Bepeated 
boiling fresh supplies of nuts, pure water as required being added from 
time to time to prevent the decoction becoming too thick and concen- 
trated. The extract after being used for boiling repeatedly becomes deep 
red-brown and thick. It is then emptied into another broad-mouthed 
vessel which is placed under full exposure to the sun. - The mass by 
evaporation thickens and .A reca or is the product.” Several Eo^a. 

other writers allude tef this extract. In the Dictionary passages from The 
Thana Gazetteer y and from Baden Powell’s Panjdb ProduetB will be found. 

Very little of a definite nature is knefivn regarding it, however, further 
than that it is always prepared when the nuts are boiled and is used to 
flavour and colour inferior nuts. But no particulars are available as to 
the existence of a separate trade in the extract itself. 

Properties and Che ical Co pos/^/on.— The reader is referred to 
the Pharmacograjghia Indi^^ for full particulars under these headings. 
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THE BETEL-NUT PALM 

Briefly it may be said that the chief use of the betel-nut is as an as- 
tringent and stimulating masticatory. To some extent it is employed in 
"MedicinEj the unripe fruits are in India viewed as laxative and carminative^ 
and a paste of the powder of the dry or burnt nut is used as a dentifrice. 
In Europe the ripe fruits have been employed as an anthelmintic and as- 
tringent. Most writers affirm that occasionally the nuts (especially when 
eaten fresh) are found to possess intoxicating and poisonous properties. 
This is believed to be an accidental peculiarity of certain trees^ which 
thus show a reversion to what may be the wild condition. This poisonous- 
property has been ascertained to be destroyed by boiling, and hence 
no doubt has come into existence the system mentioned above of 
preparing the nuts for market by various methods of cooking. It 
has been ascertained that the active and poisonous principle present 
in areca-nut is an alkaloid A recoline. The antidote to this, as recom- 
mended by Eumpbius (in 1741 a.d.), is said to be salt, lime-juice or 
acid pickles. 

TRADE. — Betel-nuts are not only very largely produced in India but 
are imported from Ceylon, the Straits Settlements, Sumatra and China. 
In 1895-6, the year before the effects of the Bengal betel-nut plague 
became serious, the foreign imports stood at 58J milhon lb., valued at 
36 J lakhs of rupees. Steadily these imports improved until in 1899-1 900 
they stood approximately at 90 million lb., valued at 62| lakhs of 
rupees. These figures may be accepted as representing a loss to the Indian 
producer of 26 lakhs of rupees. This opinion may be confirpaed in various 
ways. In my report on the ravages of the betel-nut plague it will be found 
that I have stated that in many plantations visited there was a loss of 
from 50 to 90 per cent, of the trees. The returns of the river traffic from 
the betel-nut area into Calcutta, showed for 1895-6 a decrease of 8 million 
lb., as compared with that of the three previous years. The trade 
still further declined for the two following years but revived very greatly 
subsequently, and has now been more than restored to its former magnitude. 
It will thus be seen that during the disturbed years above indicated pro- 
duction in Bengal decreased by the exact amount that the foreign im- 
ports increased, involving a loss during these years of some £ 200,009 
annum to the betel-nut growers of the province. But since 1900 the 
foreign imports have continued to increase, till in 1906-7 they reached 
119,732,410 lb., valued at Ks. 1,15,35,030. The foreign exports were 
280,782 lb. in 1896-7, and for the five years ending 1906-7 they were 
375,050, 341,937, 320,176, 343,526, and 289,770 lb. To these amounts 
would have to be added the re-exports, which in recent years have varied 
from some 20 to 40 thousand lb. 

The magnitude and importance of the Indian production of betel- 
nuts may, however, be judged of by the extent of the coasting trade. 
During the three years ending 1905-6 the inter-provincial exchanges 
have ranged from 57 to almost 64 million lb. of Indian-grown nuts valued 
at from 82 to 89 lakhs of rupees.^ Of that amount Bengal has exported 
from 32 to 37 million lb. Burma* is the largest importing province, and 
has taken from 29 to 34 million lb. Of the internal trade mention may 
be made of Assam. It produces these nuts chiefly in Sylhet and Gauhati, 
but the large number of Indian coolies concerned in tea-planting are 
dependent on the supplies drawn from Bengal. Madras is supplied very 
largely by the Malabar Coast, and the exports of South India go mainly 

90 



TRADE IN BETEL-NUT 


A NGA 

ACC A IF A 
ago-palm 

to the Straits while Bengal exports to Burma. Judging by the coast- 
wise trade alone, the chief areas of production are Bengal, Bombay, Madras 
and Goa, mentioned in the sequence of their importance. A certain 
proportion of the quantities recorded as carried by rail and river 
appear again in the sea-borne traffic (the coastwise and foreign exports) 
or they have been derived from the foreign imports, but allowing for all 
such necessary corrections, the transactions by land routes must be 
accepted as greatly augmenting any estimate that might be framed as to 
the total quantity and value of the Indian production. But over and 
above all pubhshed returns there is still a source of error (and in this case 
an important error) in the local or village cultivation and consumption vuiage 
which escapes registration entirely. As a deduction from the estimate 
that might be arrived at from the study of foreign supply plus Indian 
production, the Foreign Exports would have to be accounted for, say 250 Foreign Exports, 
to 350 thousand lb. These go mainly from Bombay ports and are derived 
chiefly from the coastwise imports from the other parts of that Presidency 
with a smaller supply from Goa and Madras. Madras is the next most 
important exporting province. Bengal, the chief producing province, 
exports very little to foreign countries. The Trans-frontier (land) traffic 
from India to Kashmir, Nepal, Bhutan, Manipur, the Shan States, etc., 
has during the three years ending 1906-7 been 53, 46, and 64 thousand lb. 

From the published returns of foreign imports and Indian production, Total 
briefly indicated, it would seem safe to affirm that the annual consumption Trans- 
of betel-nuts in India itself cannot be far short of a valuation of Rs. 225 actions, 
lakhs, or say £1,500,000. The price adopted in making that calculation 
has been obtained from the mean of the declaration value in the foreign 
imports and internal traffic for a period of five years. But if the foreign 
imports alone be considered, the price would seem to be from Rs. 5*78 in Prices. 

1895-6 to Rs. 7-87 in 1898-9 and Rs. 6*98 subsequently per 100 lb. 
of nuts. These figures correspond sufficiently nearly with those given by 
O’Conor, viz. Rs. 6-5-8 per maund, risen recently to Rs. 7-8-^. The 
retail price may therefore be expressed at 2^ to 3 annas per lb. The 
following quotations from the Bombay market price list of different trade 
qualities may be regarded as amplifying the above average calculations : — 

White Betel-nuts. — Goa, Rs. 8 to 10 per cwt. ; Mangalore, Rs. 14 to 22 per 
cwt. ; Rupasi, Rs. 12 to 16 per cwt. ; Calcutta, Rs. 12 to 13 per cwt. ; 

Asigree, Rs. 12 to 14 per cwt. ; Kanarese, Rs. 16 to 20 per cwt. ; and 
Severdani, Rs. 18 to 19 per cwt. Red Betel-nuts. — Malabari, Rs. 14 to 16 
per cwt. ; Kumpta, Rs. 12 to 18 per cwt. ; Marorkhudi, Rs. 16 to 17 per 
cwt. ; Goa, Rs. 24 to 32 per cwt. ; Wasai, Rs. 20 per cwt. ; Malwa, Rs. 12 
to 13 per cwt. ; Vingorla, Rs. 12 to 13 per cwt. ; and Calcutta, Rs, 10 to 
12 per cwt. It would appear that the poorer classes use various substitutes 
for the betel-nut, for example the seeds of Calamus erectus, Roxb. 

A GA ACCHA IF A, LabiU. ; FZ. Rr. /nd., vL, 421 ; B. .P., 
Roxb,, Trans. Soc. Arts^ 1804, xxii., 366-8; 1806, xxiv., 155 ; Gamble, i-v30 -4. 
Man. Ind. Timbs., 728 ; Dodge, Useful Fibre Plants of the World, 

PALMEiE. The Sago-palm of Malacca and the Malaya, taung-ong, efu, 
gumdti, etc. ; very commonly cultivated in India and wild in the forests 
of Burma and Assam. It flowers about the tenth year. 

At the base of the’ petiole is found a beautiful black horsehair-like Fibbe 
known as the Eju ot Qomuta Fibre. Within the sheaths is a layer of reticulated 
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fibres said to be in great demand in China for caulking boats. It is also used for 
kindling fires and in Manipur to filter water. It bas been recommended for ropes 
intended for use under water and even as covering for submarine telegraph 
cables. The coarsest fibre is only fit for brush-making. For this purpose the 
leaves are first washed and then soaked in an alkaline solution (Morris, Cantor 
Led., Journ, Soc. Arts., Oct. 18, 1895, 931). Sandals are made from the leaf- 
sheath. [Cf. also Roxb., Ohs. on Substitutes for Hemp and Flax, 1809 — a papor 
which gives some results of a comparative test with eju fibre.] The sago from 
the interior of the stem, although inferior to that obtained from the true sago 
palm {wretvoocifion Sagu, ftottb.), is nevertheless an article of Food. It is the 
source of the Java Sago, which is of considerable importance throughout the 
Malaya, although the palm is chiefiy cultivated for its sap from which palm-wine 
[toddy], spirit [arak], sugar and vinegar are prepared (see alt Liquors, p. 760). 
A long and interesting account of the process of extraction of the sap 
(Simmonds, Trop. Agri., 248) will be found in the Dictionary (i., 303), and 
Tschirch [Indische Heil und Nutz-Pflanzen, 159-161, pi. 97) describes the uses 
and appearance of the palm in J ava. The latter observes that it is not worth 
while to grow the palm for sugar because its production per acre is insufficient. 
He gives the yield for Java as about 8,000 lb. per hectare (say 2J acres). The 
estimate quoted by Simmonds is about 6,600 lb. to the acre. Jumelle [Les 
Cult. Colon. PI. [Aliment.), 27) says that about 400 trees can be planted to the 
acre and from each tree can be had 154 lb. of sago, giving the enormous total of 
61,600 lb. to the acre. Roxburgh remarks that one palm gave about 150 lb. of 
good sago-meal. The palm will grow on soils where the cultivation of cereals 
could not succeed. “ The palm dies after ripening its whole crop of fruit, and 
the stems, which speedily become hollow, are then useful for troughs and water- 
channels, lasting well underground ” (Gamble, l.c. 728). \Cf. Milburn, Or. Comm., 
1813, ii., 310; Der Tropenpftanzer, iii., 498-500; v., 364-5.] 

A. Wightii, QHff. ; Talbot, List Trees, etc., 1902, 340. This is the dadsel, a palm 
which according to the excise reports is often tapped for toddy. 

A IC ( xi e), including Op i e t and el p ; Ball, 

Man. Boon. Geol. Ind., 1881, 162, 592, 606 ; Holland, Rec. Geoh Surv. Ind.^ 
xxxii., 97. This metal is met with commercially in India in either of the 
three forms : — the Oxide, commonly called White Arsenic or Arsenious 
Acid, safed sambul, somal, etc. ; the Sulphides, known as Orpiment, Yellow 
Arsenic, haritala, hsae-dan, etc. ; and Realgar, Red Arsenic, mansil, etc. 

White Arsenic is purely a manufactured article obtained by sublimation in 
the smelting of arsenical pyrites. The sulphides are natural minerals, though 
they can be artificially produced. Of orpiment there are two qualities, (1) the 
meicinal and criminal form, consisting of smooth shining scales, which is chiefly 
imported into Bombay from the Persian Gulf ports, and (2) the coarser and 
less poisonous form, which occurs in opaque masses. The sulphides of arsenic 
are regularly drawn from Munsiari in Kumaon, from Chitral and from Upper 
Burma and Yunnan, An interesting account of the orpiment znines of Chitral 
will be found in The Pioneer (Sept. 9, 1898). That from Munsiari is brought by 
the Bhutias to the Bagesar fair. Orpiment is also carried from the Swat country 
and Kashgar to Peshawar, and from Herat to Kand^ar, All three forms of 
arsenic have always been imported from Burma and China, and although white 
arsenic is now mainly brought by sea, the sulphides still form a valuable transit- 
trade from Western China through Upper Burma. There has been some trade, 
both export and import, in arsenic. The average export of Indian arsenic (ex^ 
eluding orpiment) from 1897 to 1903 was about 334 cwt., valued at £625, 
whilst the average import was 2,346 cwt., valued at £3,110. In 1906-7 the 
exports were 106 cwt., valued at Rs. 2,233, and the imports 1,925 cwt., valued at 
Ra. 44,196. The imports of orpiment into Burma from Western China averaged 
in 1897-1903, 9,551 cwt., valued at £11,470. The tendency ^eems to be for the 
trade to increase whilst prices fall. 

It may be mentioned of white arsenic, that of all poisons it is the most fre- 
quently resorted to, especially in the Pan] db, which has about 50 per cent, of the 
recorded cases of such poisoning. In the Annual Report for 1902 the Chemical 
Examiner, Panjab, observed that 64 per cent, of the. cases of human poisoning 
in that year were with arsenic. However, by the Poisons Act of 1904 very wide 
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discretionary powers were granted to the local Governments, subject to the 
of the Governor-General in Council. Special restrictions are placed upon 
control o£ the G^ernor ^e ^ ^ Pigment and a Dye, Pigmeut and 

the if the manufacture of shellac, lac toys, Afridi wax- 

“ X * ^/lerec/ (Playfair, transl.), 1833, 99, 156, 173 ; Watt, 

TTlTat In: kl-1 2k; Hooper, JSepZ. Laior. Ind. Mu.., 

1903-4, 36.] 
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AT I lA XfMH. ; FI. Br. Ind., iii., 321-30 ; CoMPOSiTiE. 
f’ abslnthiu , Lmn% Heuze,'ics PI Indust., 1895, jv., 343-9. ^le Absinthe, 

Wormwood, afsanihin, vildyaii-afsantin. An aromatic herb met mth in :^ashmir 
at altitudes of 5,000 to 7,000 feet ; distnbuted to North Asia, Afghanistan, and 

Th” ‘Vormwotd^^elds by distillation a dark green or yellow Oil having a 
Btrone odour of the plant and an acrid taste. In large doses it is a violent narcotic 
noSon In Medicine the whole herb is considered an aromatic tonic and Medicine. 

^ 4 - 1 ? -hni- in Eurone is now relegated to the position of a domestic 

“e“ A hSeu? coSg of an alcoholic solution of oil of wormwood with 
ZroSring invre^ents forms the Absinthe so largely consumed in Prance. Foster 
[Er^Fmes Ind., 1618-21, 338) alludes to “wormwood wine among the 

articles provided fOTthe^Co^^nys Wormseed, Santonin, _ sMJi, Santonin. 

hirm&ld, kirZri-owa (or kirmdni om), etc. A ve^ variable plant found m the 
Western Himalaya from Kashmir to Kumaon, altitude 7,000 to 9,000 feet, and 
abundant in Western Tibet on salt-plains between 9,000 and 14,000 feet. The 
Levant wormseed of European commerce comes from Persia, Asia Minor, etc., 
finA T^flrharv wormseed comes from Palestine and Arabia. 

The flowerWs are largely used for their anthelmintic, deobstruent, and Medicine, 
stomachic-tonic qualities, Santonin is now well toovm to the Natives of India 
largely imported from Germany, but accortog to Dr. von Schroeder it is 
^t poisolous toLcarides as was formerly thought, but merely toves them into 
?h6 ?arge intestine whence they can be removed Wormseed is brought from 
•Rnasia and also from Afghanistan and Persia, its value being about Bs. 2^ to 
s' per Surat maund (37i lb.) ; but much of the prepared santonm soldin the 
b^4rs is adulterated to the extent of three-fourths with gum, boracic acid, etc. 

Details of the trade are not available. Duthie observes that in the Himalap 
ponies are fed upon this plant with relish, and he adds that other species Fodder. 
of^trciJiisin are^ mentioned as affording good fodder for sheep on the Pan]4b 
Himalava ” The Kew Bulletin (June 1893, 127), commenting on tins, observes 
ttiat in localities where hardly any other vegetation exists, the use of the worm- 
seed as a fodder plant might prove of val^. Churcli reported on a, bundle of 
Sy leaves received at Kew from Duthie. The following is his analysis 
Percentage composition of .*rt.,nixi« ; 

Water 

Oil, resin, wax, etc. . - • . • • 

Starch, sugar, gum, etc. (by difference) 

Albuminoids (true) 

Fibre . . - * 

Ash (includes 2-7 of sand and mica) - . 

Church remarks that the plant contains rather less albuminoids, less digestible 
carbohydrates, and more fibre than the average hay of mixed grasses. It is, 
however, thrice as rich in albuminoids as the straw of European cereals. The 
harsh woody texture of the plant and its sickly odour would not commend its 
use as the chief ingredient in horse-fodder ; but to any ammals not deterred by 
these factors it might prove of considerable value under such special circum- 
stances as obtain in barren tracts of the Western Himalaya. -4. parvifioru 
is also browsed by sheep and goats. [Of. List of Himalayan F odder Plants (ex- 
cluding grasses), D.E.F., iii., 427.] , ^ j jl j ' 

A. vulgaris, Unn. ; Indian W ormwood. Flea-bane, ndgdoun, ndgdom, tataur, 
surhandy etc. A gregarious shrub found throughout the mountainous district 
of India and distributed to temperate Europe, Siam, Java, etc. 

One or two of the forms of this species, along with -4. a con- 
stitute the officinal wormwood, but by itself A. vuiaari^ is not an article of 
commerce. In Medicine it is held to have stomachic and tonic properties, and 
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THE JACK-ERUIT TREE 

the modem Hindus regard it as deobstruent and emmenagogue. It may be used 
as an inferior substitute for cinchona in intermittent fevers, and is probably one 
of the sources of the remedy known to the Muhammadans by the generic title of 
afsantin. Said to be used in China in the preparation of an external application 
{moxa) employed in relieving pain (Bretschneider, Hist. Europ. Bot. Disc, in 
China, 1898, 234). [G/. Hartless, Note, April 9, 1897; see Alkalis, etc., p. 50.] 
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ARTOCA PU INT G IFOLIA, Xtmi. ; Rr. v., 541 ; 

Gamble, Man. Ind. Timbs., 652 ; URTiOACEiE. The Jack-fruit tree ; 
hdnthdl hdntdl, Tcdthdl, panasa, phala, kantaka, etc. A large evergreen 
tree cultivated in the warmer parts of India and Burma and occurring 
wild on the Eastern and Western Ghats up to altitudes of 4,000 feet. The 
dense mass of dark foliage and the huge fruits make this tree a prominent 
feature of most Indian villages. 

Of the 40 odd species of Artocarptts indigenous to tropical Asia and the 
Pacific, only five are of economic importance in India. The four besides -4,. in- 
iegi'i folia are: — (1) Ji. euapiasHa, Roxb.; chaplash, sam, cham, pani, etc., met 
with in Eastern Bengal, Assam, Burma and the Andamans ; (2) A. hirsuta, 
Lamk. ; the pat-phanas, anjalli, ayni, hehalsu, etc., which occurs in the Western 
Ghats up to 4,000 feet ; (3) A. Uicisii, Linn. ; the Bread-fruit, divy-halasa (divy- 
jack), rata-del, etc., an introduced South Sea species cultivated in S. and W. India, 
Ceylon and Burma, but unable to hold out against the Bengal winter ; (4) a. 
XjahoocJia, Roxb.; the lakucha, dhea-phal, lovi, kamma-regu, myouk-lok, etc., 
found in Kumaon, Eastern Bengal, South India and Burma. 

The bark yields a true Gum and the juice forms a useful Cement. Caoutchouc 
is obtained from all the above-named species, but the amount is very small 
(Hooper, Bept. Labor. Ind. Mus., 1905-6, 26) ; that of a. inoifia is employed as 
a glue in caulking canoes. A yellow Dye or Pigment is obtained by boiling the 
wood and sawdust (especially from the root of a. ttakoocfia), and tins is 
employed in Burma, Madras, and elsewhere in dyeing the garments of priests 
{Agri. Ledg., 1896, No. 4), but it is said not to dye with mordants {Text. Mer- 
cury, Jan. 25, 1896), The Lao insect is in Assam often obtained from a. map- 
lasha. The bark yields a Fibbe, that of a. indsa, being used apparently for 
clothing in Otaheite and other islands (Royle, Fibrous PUnts, 341). The juice, 
leaves and root are employed in Medicine. The Ebuits of all the above species 
are eaten occasionally, but that of a. integrifoUa is of course most sought 
after. It is mentioned by almost all the early European writers, and in the 
Ain-i-Akbari, 1590 (Blochmann, transl., 66, 70). The name Jack-fruit was given 
by the Portuguese from the Malayalam tsjaka. Kircher gives it the CMnese 
name of po-lo-mi. Varth^ma {Travels, 1510 (ed. Hakl. Soc.), 159) calls it ciccara. 
The fruit is seldom eaten by Europeans owing to the smell of the ripe pulp, but 
the Natives regard it as one of the best fruits of the country. It is, as a rule, 
from 12 to 18 inches long, by 6 to 8 inches in diameter, and should be called a 
frutescenee. If the component flakes be fermented and distilled they yield an 
alcoholic beverage, and the roasted seeds taste not unhke chestnuts. The Timbeb 
of all the species seasons well, and is considered valuable, being used for canoes, 
doors, frames, etc. That of A. iuvsuta is the an; wood of commerce, and 
that of A. integrifoUa is exported to Europe for cabinet-work, turnery and 
brush-backs. [Cf. Vertomannus, Travels, in Hakl. Voy., 1811, iv., 585 ; Barber, 
Memoirs, 1519 (Leyden and Erskine, transl., 325) ; Garcia de Orta, 1563, 
Coll., xxviii. ; Linschoten, Voy. E. Ind., 1598 (ed. Hakl. Soc.), ii., 20; Pyrard, 
Voy. E. Ind., 1619 (ed. Hakl. Soc.), ii., 366 ; Clusius, Hist. Exot. PI., 1605, 281; 
Boym, FI. Sin., 1656, L; Earcher, China Illust., 1667, 186 and pi. ; John 
Ellis, The Mangostan and Bread-fruit, 1770 ; Taleef Shereef (Playfair, transl.), 
1833, 116 ; Joret, Les PI. dans UAntiq., 1904, ii., 296 ; etc., etc.] 


B. .P., A TO ; Ball, Man. E(^n.Geol.Ind.,m-9, m; E.olhni,Rec. 

i., 33 . Geol. Burv. Ind., xxxii., 99. A fibrous variety of amptibole which iu 
Bombay has been called shank-ha-palita (wick made of shells). It is 
reported to occur in Afghanistan, the Panjab, Garhwal, Bhopawar (in 
Central India), Chota Nagpur, and Mysore. 
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The average recorded yearly production in India would seem to be insig- 
nificant, namely about 5 to 6 cwt., valued at Rs. 40 to 48, but the great increase 
in the demand for fiireproof materials has resulted in efforts being made to dis- 
cover new and more profitable sources of supply {Min. Rev., 1896-7). Recent 
discoveries in Central India and Rajputana seem likely to prove of value. 
In November 1899 two samples of asbestos found in the Jobat State, Central 
India Agency, were sent to the Imperial Institute, London, for analysis and 
report. The Director replied that both samples consisted of soft friable asbestos 
•cluefiy of very short staple. They were of inferior colour, even the so-called 
white variety being grey and impure. A commercial expert was of opinion that 
it would not pay to bring it to Europe, but that it might be found useful 
locally for fireproof packing, decorative work, etc. [Gf. Yates, Tex. Antiq., 
1843, 356-65; Textile Mercury ^ A-pvil 11, 1896; Hanausek, Micro. Tech. Prod. 
v(Wtnton & Barber, tr^sl.), 1907, 156-7.] 


A T AGALU H RAT N I , Bunge; Pharmacog. Ind., i., 
479 ; Aitchison, Trans. Linn.Soc. (Bot. ser.2), 1888, iii., 49, pi. vi.; Edinh. 
Trans. Bot. Soc., 1891, xviii., 17 ; Heuze, Les. PI. Indust., 1895, iv., 267-8 ; 
Leguminos^. Indian Tragacanth, hatira, gabina, horn, hon, hum, etc, 
A Persian slirub, very common in the stony soil of the Harirud valley and 
Khorasan, at an altitude of 3,000 feet. 

From this and perhaps several other species is obtained a Gum called hatira 
or gabina which exudes from fissures in the bark. Tins is known in Indian com- 
merce as Tragacanth. It is further said that on the stem being cut across, the 
gummy substance shoots out of the medullary cavity in the form of pipe-Tra- 
gacanth. Aitchison observes : “ This is collected in large quantities near Bezd 
in Khorasan for exportation in all directions to India, Persia and Turkestan 
to be chiefly employed in the stiffening, glazing, and facing of local fabrics. 
Most of the gum sold in India as hatira is this and not the product of any 
Indian plant.” Possibly another species SavcoeoUa. Dymoch anzerut, anzrud, 
gitjar, giczhad, etc.) is the drug which was known as sarcocolla to Pliny, Dios- 
corides, Avicenna, etc. It is hardly, if ever, met with in Europe at the present 
day, although still used in the East. The gum is imported into India, and is one 
of the principal ingredients in the Up (plaster) employed by Parsis to set frac- 
tured bones, etc. The average value is said to be about Rs. 3 per maund of 
37^ lb. Aitchison is of opinion that without further knowledge of the plant 
than was derived from finding the fruit of an J.»traf/ains amongst the gum and 
from an experiment with the seed, it would have been better not to identify 
this as a new species, since in all probability it will be found to be a form 
already described by Bunge. The drug consists of pale-yellow irregular grains 
not unlike crushed resin, and is said to be collected by being shaken off the 
tree on to a cloth. Eaten by ladies to improve their appearance and to give the 
skin a gloss. 

Astragalus (Tragacanth) Substitutes ; the Bassora or og-gums of India.— 
Tins is a group _ of gums resembling Tragacanth, but much inferior, the colour 
being most objectionable. The collective name in commerce is Bassoba 
Gttm, given because the gum of this class which first attracted attention is 
supposed to have been exported from Bassora. In India these gums are 
collectively known as hatira, though Aitchison observes that most of the hatira 
gums are non-Indian in origin. Chemically Tragacanthin and Bassorin are probably 
identical. The Indian Bassoras or Hog-gums are as follows : — 


Ailanthus excelsa. 
Bomhax malaharicu . 
Cochlospenn Gossypi 
0 ■ ga pterygosper a. 


Prunus Amygdalus. 
Saccopetalum tomentosuin. 
Sterculia urens. 

Stereospe u suaveolens. 


AT PA O N A, Xmn. ; jPZ- Hr. iv., 241 ; Sol A- 

nacea:. Deadly Nightsliade, sangangur, angur-shefa, sucM, girhuti, 
mtrung, yebraj, luchmuna. A coarse glabrous herb native of the Western 
Himalaya from Simla to Kashmir at altitudes of 6,000 to 12,000 feet ; 
distributed to Europe and North Persia. 
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[edicine. The officinal parts of the plant are its leaves and the dried roots, which are 

powerfully sedative, anodyne and antispasmodic. The properties of the drug 
are so well known that it is unnecessary to detail them here. It appears that 
although the Himalaya might supply the world with belladonna, its cultivation 
has been but indifferently investigated. [Of. Leake, Agri. Journ, Ind,, 1907, ii., 
pt. ii., 210-11; Paulus to (Adams, Comment., iii., 240), etc., etc.; P/tor- 

macog. Ind., ii., 572 ; Tluckiger and Hanbury, Pharmacog., 455-9 ; Eept. Ind, 
Hemp, Drugs Comm,, 1894, i., 172; etc., etc.] 


D.E.P., 

364 :- 9 . 

;)ats. 


porridge. 


rodder. 


Early Indian 
aecords. 


AV NA ATIVA, Unn . ; II, Br, Ind., vii., 275 ; Duthie, Field 
and Garden Cro'ps, pt. i., 13, pi. iii. ; also Grasses N.W, Ind,, 1883, 31 ; and 
Fodd. Grass., 1888, 51 ; Mnkerji, Eandhooh Ind. Agri., 247-8 ; Mollison, 
Textbooh Ind. Agri., iii., 49-51 ; Gramin^. The Oats and Oat Grass. 

Habitat. — There are some 13 species, in addition to the cultivated one met 
wdth in India. Of the wild forms all occur on the Himalaya, their area extend- 
ing from Baluchistan and Afghanistan in the west, through Kashmir, Kumaon 
and JSTepal to the extreme east in Sikkim. The species A., aspera, Munro, 
in addition to its Himalayan habitat, occurs on the Khasia hills, the 
Hilgiri hills and the mountains of Ceylon. Nowhere are the wild Avenas found 
abundantly ; a few plants here and there is their usual condition, though 
several (such as a. fettna, Linn., A. preitmisls, Linn., and A. sxihspicctta, Clairu.) 
are widely dispersed, being met with very nearly throughout the temperate 
Himalaya. 

istory. — None of the truly indigenous species are ever cultivated in India. 
And in fact it would seem that the Natives do not recognise them as worthy of 
distinctive names, hence they do not separately distinguish the species, and the 
following names may very possibly denote any -4. reua including the cultivated 
A. sativa : — jai, jawi, jei, javi, gandal, ganer, ganhel, gozang, jandel, etc. There 
would appear to be no well-authenticated classic names for either the plants or the 
grains in India, Africa, Arabia, Egypt, Persia, China or Japan. The hromos of the 
Greeks and the avena of the Latins were names given to wild species, but there is 
no satisfactory evidence that either the Greeks or the Komans cultivated the Oats. 
Paulus Mgineta (Adams, Comment., iii., 78) says that the chapter in Dioscorides 
on this subject is spurious, and that ^Egineta simply translated Galen. The plant 
seems, however, to have been known in Asia Minor during fairly ancient times. 
Caspar Bauhin {Theat. Bot., 1658, 470-1) describes and figures two forms, viz. 
alha and muda ; and of the former he says that according to Serapion it is called 
churtal by the Arabs. A similar reference is made by the Hortus Sanitatis 
(1491) to Serapion, but I have not been able to verify the passage in question. 
The reference in Pliny to the Germans who lived on oatmeal porridge, would 
seem to imply that that was curious and interesting news to the Komans. 
The ancient Slav ovisu is connected with the Latin ovis, so that the word 
avena would therefore mean ” sheep-weed.” [Cf. Helm, Kulturpfl. und Haust., 
1894, 539.] De Candolle {Orig. Cult. Plants (Engl, ed.), 373-6) gives the 
derivation of oats as from the Anglo-Saxon ata or ate. He then concludes his 
very interesting and instructive account of this plant as follows : — “ As all 
the varieties of oats are cultivated, and none have been discovered in a truly 
wild state, it is very probable that they are all derived from a single prehistoric 
form, a native of eastern temperate Europe and of Tartary.” 

One or two popular writers in India affirm that oats were carried 
there in the wake of Chungiz Khan, and that they were well known to 
the Mughal Emperors. In the Ain-i-AJcbari, 1590 (Blochmann, transL, 135), 
mention is made of oats in the chapter on Eodder . It has also been 
said that Warren Hastings, when Kesident at the Court of Moorshedabad, 
experimented with oats on the grounds of the Mothu Jheel. Be that 
statement as it may, the cultivation of oats in India certainly dates 
from at least the beginning of the 19th century, and though still un- 
important has been extended all over the country, especially in the vicinity 
of large towns and stud farms. The grain does not appear to fill sufficiently 
to justify the attempt being made to introduce it as an article of human 
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food, and moreover its liability to fall from the ears on its ripening, in- 
duces its being harvested when still green. In India, accordingly, it is 
used exclusively for feeding horses. If harvested late, the grains are shed 
and the straw loses much in feeding value. The crop is, however, of con- 
siderable value since the straw is recognised as being very much more 
nutritious than that of either rice or wheat. 

Cultivation. — This is similar to that of barley. Dutliie and Fuller Cultiva- 
say that with a copious supply of water, oats will give as many as three tion. 
cuttings of green fodder, and thereafter make sufficient growth to bear a 
thin crop of grain. A large proportion of the Hissar oats area is treated 
in that fashion as a green fodder crop. An acre, Mr. Mukerji says, should Yield, 
yield 20 maunds of grain and 30 of straw. Mr. Mollison observes that 
the finest quality of grain is produced on the lower slopes of the Himalaya. 

The crop is grown to a considerable extent in Delhi, Hissar and Meerut 
districts and to a less extent in Poona, Ahmednagar, Satara and Ahme- 
dabad. All the acclimatised forms grown on the plains of India produce 
long thin grain with much husk, and the weight per bushel does not 
usually exceed 35 to 37 lb. 

In the plains oats are sown in September to October, or as soon as the Seasons, 
rains have subsided. Mollison, for example, says of Bombay that oats 
are only grown as a rahi season crop, and always under irrigation. They 
grow best on weU-drained friable soils of a fair depth. Very light sand 
and dense clay are not suitable. In fact, adds Mollison, “ oats are 
grown on the same kinds of soil and under the same conditions as irrigated 
wheat and barley.” The seed should be broadcasted, and about 100 lb. 
to the acre will be required. The crop comes to maturity in 3 J to 4 months. 

The grain can be threshed out on a board or trampled underfoot by bul- crushed, 
locks. Mr. Mollison says that a fair outturn on good soil would be 1,800 
to 2,200 lb. grain and 25 cwt, straw per acre. Oats as given to horses 
in India are invariably crushed and mixed with other food substances. 

[0/. Butler, Formaline Treat, of Oat Smut, in Agri. Journ. Ind., 1906, i., 
pt. iii., 257-9.] 

Trade. — The imports are small and come for the most part in ships Trade, 
that bring horses. Oatmeal is also to a certain extent imported under 
the heading of “ provisions,” but as it is not separately declared, no 
particulars can be furnished. But the exports are more considerable than 
would at first sight be anticipated. During the past 20 years or so they 
have fluctuated from 50,000 to 80,000 cwt,, valued at from 1| to 4 lakhs 
of rupees. In 1906-7 the actual figures were 55,518 cwt,, valued at 
Rs. 2,26,022. The traffic is not, however, progressive. It goes very nearly 
entirely from Bengal and to Mauritius. 

AV A in I, Linn.; FL Br. Ind., L, 439; Gamble, D. .P., 

Man. Ind. Timbs., 119 ; Pharmacog. Ind., L, 248 ; Cooke, FI. Pres. Bomb., i., 86 - 0. 
L, 168 ; Duthie, FI. TJf'per Gang. Plain, i., 132; Geraniaoeje. The iExnbi 
bilimhi, Uimhi, helambu, 'pulich-chakhay, pulusu-kdvd4u, vilimbi, Carambola. 

kala-zoun-si, etc. A. C r tool , *Linn.; the karma^rariga, khamr ah, 
hamarangd, hamrangd, tamarak, kamarahha, tamarta, etc. This and the 
preceding are commonly cultivated in gardens. 

These small trees, called, according to Garcia d© Orta, 1663 xii.), 

in Malaya and caram6oto in Malabar, are fairly extensively grown for the sake of 
their fruits. It is customary to read of their having been introduced by the 
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Portuguese from America. The h&rmerick is not only mentioned in the Memoirs 
of Baber (Leyden and Erskine, transl., 326), of a date approxirnately 1619 a.d., or 
about 27 years after the discovery of America, but it is described in such terms 
as to leave no doubt whatever as to its identity. Baber gives his account of 
this fruit in a list of “Vegetable Products Peculiar to Hindustan,” and makes 
no sort of suggestion of its having been only recently introduced. These facts, 
when taken in conjunction with the existence of a Sanskrit name, may be regarded 
as throwing grave doubts on the supposed American origin of the harmaranga. The 
fruits of the mumhi ripen about the middle of summer and are used in pickles and 
curries. The flowers also are sometimes preserved. Of the Ca^HimhoUi, the 
leaves, roots and fruits, having antiscorbutic properties, are used as cooling 
Medicines. The fruits ripen about January, and when stewed are very palat- 
able. The Hatives sometimes eat them raw. When unripe they are astringent 
and are used as an acid in dyeing, or to remove iron-mould, owing to^ their 
containing much potassium-oxalate. The Timber is said to be employed in the 
Sundribans for building purposes and for furniture. [(7/. Linschoten, Fo?/. E. 
Ind. (ed. Hakl. Soc.)j 33 ; Acosta in Clusius, Hist. Exot. PL, 1605, 286 ; Jacobus 
Bontius in Piso, Ind. TJtri re Nat. et Med., vi., 102 ; Bheede, Hort.MaL, iii., tt. 43-4 ; 
Buchan an-Hamilt on, Stat. Acc. Dinaj., 162; Taylor, Topog. Stat. Dacca, 50; 
Moodeen Sheriff, Mat. Med. Mad., 75-6 ; etc., etc.] 

AVIC NNIA OFFICINALI , Linn. ; FI Br. Ind., iv., 604 ; 
Gamble, Man. Ind. Timbs., 546 ; Pharmacog. Ind., iii., 82 ; VERBENACEiE. 
Tbe WMte Mangrove, iina (bani), mada, venJcandan, Icamngandan, tivar, 
oepata, thame, lameb,etG., etc. A small tree or sbxub of tbe salt marshes 
and tidal forests of India and Burma ; found also in tbe Andaman and 
Nicobar Islands and tbe Malaya. 

The Bark of this tree is astringent and used by tanners {Agri. Ledg., 1902, No. 
17, 48). The ashes of the wood are used to wash cloth. The green fruit, 'xed 
with butter and boiled is made into a plaster for softening and maturing humours 
and to heal smallpox ulceration. The Timber is brittle and employed only for 
firewood ; it is reported as used in the Andamans in the construction of 
oil-mills, etc. 


A O (the mbuse of hot ist ) ; FI. Br. Ind., 
vii., 375-420 ; S. Kurz, Bamboo and Its Uses, Ind. For. ', 1876, i., 219-69, 
335-62 ; Gamble, Bamboos of Brit. Ind., Ann. Roy. Bot. Gard. Calc., 
1896, vii. ; also Man. Ind. Timbs., 1902, 746-57 ; Hoey, Monog. Trade and 
Manuf. N. Ind., 1880, 67 ; Brandis, Biological Notes on Ind. Bamboos, 
Ind. For., 1899, xxv., 1-25 ; Remarks on Structure of Bamboo Leaves, Trans, 
Linn. Soc., 1907, vii., 69-92 ; also Ind. Trees, 1906, 664-85 ; Freeman- 
Mitford, Bamboo Garden, 1896. To economise space these works will not 
again be cited, though freely consulted in preparing the review that follows 
of the various economic bamboos of India ; Gramine.®. 

It is proposed to treat the Bamboos from the practical rather 
than the scientific standpoint, and accordingly to deal with them collec- 
tively instead of under their separate genera. But many of the purposes 
for which bamboos are utilised are met also by the Canes (Gala us, p. 202), 
by the Eeeds, and other basket and wicker-work materials ( askets, p, 115). 
The Canes proper are climbing palms, and the Eeeds are species of grasses 
which, from the industrial point of view, are very nearly identical with 
the smaller bamboos. The Eeeds proper are the species of JPhragmites, 
as also certain species of Amindinaria, Androfpogon, ATundo, 
IscJioemiim, Saccharum and Typha. But many basket-materials 
are not grasses, and the link is thus given that carries the attempt 
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to classify these industrial substances away completely from the Bamboo 
and its associates into Mats, until it becomes logically impossible to 
separate Cotton, Silk and Wool— the chief matting materials— from the 
Bamboos, the Canes and the Keeds. 

The following are the chief Indian genera and species of the Bambusew 
as recognised by botanists, together with the more valuable special pro- 
perties of each : — 

Arundinaria aristata, Gamble; Ihehham, hahain, rato nigdla. East Himalaya, X>. .P., 
alt. 9 000 to 11,000 feet. .l. denfiifoUa, Munro ; the smallest of Indian bam- i., 336-6, 
boos, 'met with in South India and Ceylon, eiegnns, Kun ; a common 371. 
species in Burma, distributed to the Naga bills and Assam, alt. 5,000 to 7,500 Keed 
feet. The jilli bamboo of Assam, where it is used in house-construction. amboos. 

A., ftileata, Nees ; ihe Himalayan Bamboo — from the Ravi to Nepal, alt. smaUest 
4,000 to 8,000 feet. Is the ringdl, nirgdl, ndgre, narri, garri, gorwa, spikso, ningdlo, Bamboo. 
hewi, tJiam, utham, hutino, etc. Culms are exported to the plains where they are Bamboo, 
worked up into /ioofca/i-tubes {naiclia), fishing-rods, lining for roofs of houses, Bin^ayan 
arrows, basket-work, etc. The neat little baskets used by the hillmen to hold ^^-^^^oo. 
the wool and distaflc with which they beguile leisure hours is made of the ringdl ^ses. 
bamboo. \Of. Ind. For., 1886, xii., 414; xiv., 309; Gee, Monog. Fibrous Manuf. 

Fb., 1891, 13.] 

A: Gri thiana, Munro; Jchnap or u-spar, a thorny shrub of the Khasia 
and Jaintia hills, employed to tie thatch. [0/. Ind, For., 1888, xiv., 309.J 
A. j£ooii^viana, Munro ; a cffispitose species of the Eastern Himalaya — the 
singhani, prong, etc. ; affords an edible seed. \Gf. Ind. For., 1888, xiv., 310—4; Edible Seed. 
For. Adm. Kept., 1903, 9.] a. intet'^media, Munro ; the nigala, titi nigala, 
parmioh, prong noh, etc. An East-Himalayan species, alt. 7,000 feet. Is 
an excellent hedge plant, the culms of which are strong and used for fishing- Fishing-rode, 
rods, baskets, mats, etc. Is largely exported from Darjeehng to the plains. etc. 

A^. htiasiana, Munro; the namlang (or u-kadac namlang), a species of the 
Khasia hills, alt. 5,000 to 6,000 feet. Is often specially cultivated and used 
for wattle-and-dab walls. **1. i*rainu, Gamble; Naga and Jaintia hills. 

A graceful climbing plant which has six stamens and is known as sampit, 

keva, etc. It is used in basket-work and in hut-building, etc. A. ifiamii, Hut-building. 

Gamble, another climbing species, may also be mentioned. It occurs in the 

Jaintia hills and is known as beneng. Is used split as a binding material in 

hut-building. 

A. race osa, Munro ; the maling, phyeum, miknu, mheem, pheong, pat- 
Mu, etc. A Darjeeling gregarious species extensively employed in mat- Mata, etc. 
making and for roofs of Native houses, fences, garden supports, etc. Largely 
used in. Darjeeling as fodder for ponies {ind. For., 1888, xiv., 308-9). 

A. spatitiflora, Trim ; the high-level ringal, garu, deo ningal, etc,, of the N.W. 

Himalaya (from the Sutlej), alt. 7,000 to 9,000 feet. Is the common under- 
growth of deodar and pine. Often flowers ^egariously. a. rviAghUanm, South India. 
Nees ; the chevari — a shrubby species of the hills of Southern and Western 
India, specially abundant on the Nilgiris. Largely used for mats, baskets, Mats, 
walking-sticks, etc. ; exported to Bombay and all over India. The young shoots WaUdng-sticks. 
are eaten and the grain h often proved of much value. 

aba arun&iacea, wuid. The Spiny Bamboo or hanta bans, behor, p 
hana, hatanga, halah, vas, hetda, hatauai, kotoha, goda, dongi, magar bans, i. 'g'o-l. 
ndl bans, vedru, penti-vedru (hollow bamboo), mungil, kyakatwa, etc. This pixty 

tall, gracefrd bamboo is both wild and cultivated all over India and amboo. 

B ma, except in the Himalaya and Sub-Himalaya and the valleys of the G^ges 
and Indus. It is scarce in the Central Provinces but not uncommon in Gujarat. Habitat. 

Very frequent in Orissa and the Kamd.tak, both a small and as a large 

variety, and abund t in the Konkan and on the Western Ghat ranges. In the 
Deccan it occurs in the valleys (as it also does throughout South India), cending 
the Nilgiris to alt. 3,000 feet. Scarce iif Northern and Eastern Bengal and 
Assam, but becomes common in Burma from Pegu and Martaban to Tenasserim. ? 

Gamble tells us that it flowers about every thirty years and is reproduced 
by seed, but several writers in the Indian press say only twice in a century. A’ 
forest of surpassing splendour is transformed into one of desolation and death, 
soon followed by fire, until the ch red stems, dust d ashes are all that 
remain. But seeding would appear to take place in sections. A ymter in the Seeding. 
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Gardeners' Chronicle describes the manifestation of 1862 as having commenced 
in Travancore, extended to Malabar in the following season, and in the next 
year to Coorg and Mysore. 

The seeds, which somewhat resemble wheat, are edible, and have in certain 
years proved of great value in supplementing food-supplies, more especially 
since flowering very frequently accompanies seasons of famine or scarcity. 
Speaking, probably of this grain. Church (Food-Grains of Ind., 102) gives the 
nutrient value as 87. He then remarks: “The food value of bamboo grain, 
after the removal of the husk, is high ; its defects are due to the low proportion 
of oil and mineral matter.” The analysis, he says, shows 73*7 per cent, of 
starch, 1T8 albuminoids, 11-0 water, T7 fibre, 1-2 ash and 0*6 oil. The young 
shoots (halla bans) are greedily eaten and somewhat resemble asparagus ; they 
appear above ground in August. The leaved are very largely employed as fodder, 
more especially for buffaloes and elephants. The leaves and tender twigs are 
also used medicestaxly, being supposed to possess emmenagogue properties. 
The silicious deposit within the joints, known as TahdsMr, though found in most, 
if not all bamboos, was first observed in connection with this species. 

The Culms, which attain a height of 80 to 100 feet, and are 6 to 7 inches 
in diameter, are very largely employed (although this is by no means one of 
the best bamboos), but they are rather crooked and often knotty. At the 
same time the densely interlacing thorny branchlets make it difficult to extract 
the felled culms, hence it is not a species that would be cultivated in the 
commercial supply of bamboos. But as a hedge it has often proved of great 
value, and as Mr. Gamble says, except explosives nothing wonld have much 
effect against it. It is often badly attacked by a small hemipterous insect, an 
aphis which has been described under the name of Orefjmti (Stebbing, 

Jnjuriotbs Insects, 20-2). This attacks the leaves in such multitudes that it 
causes a sort of Maetsta to form. [Cf. Taylor, Topog. Stat. Dacca, 1840, 61 ; 
Pharmacog, Ind., 1893, iii., 586-92; Jasper Nicholls, Journ. Bomb. Nat. Hist. 
Soc., 1893, viii,, 298; also Ind. For., 1895, xxi., 90-5.] 

. alcooa, Roxb. The balku bdns, balJcua, bhaluka, boro-bdns, sil 
barua, teli barua, wamnah, beru, betwa, etc. Tliis well-marked and most useful 
bamboo is a native of the plains on the eastern side of India. The culms are 60 
to 70 feet high and 3 to 6 inches in diameter ; nodes swollen with a whitish ring 
above and hairy below. It is probably the best and strongest species for building 
purposes and is greatly esteemed in Calcutta, but it is not a handsome plant and 
would hardly be chosen for ornamental purposes. It is much used for scaffolding 
and is very durable if well seasoned by immersion in water, a process said to 
protect it from subsequent attack by JBostriohtts beetles ( Working Plans, For. 
JaVpai, 1898, 22.) 

. nutans, Wail. The pickle, bidhuli, nal bdns, mukial, makal, mahlu, 
mahl, paoshi-ding-ying , jotia, deobans, wa-malang, sering-jai, etc. A moderate- 
sized graceful species, found on the lower Himalaya from the J'umna to Assam 
and Eastern Bengal, doubtfully wild anywhere west of Sarada but common 
near villages and along roads and canals in Dehra Dun. In Sikkim it is met with 
up to alt. 5,000 feet. Culms 20 to 40 feet high, IJ to 3 inches in diameter, and 
having the internodes 15 to 18 inches long. Strong, straight, hard, good and 
much esteemed, and since they rise from the ground well apart, plantations of 
this species can be easily d profitably worked (Kanjilal, For. FI. School 
Circ. U. Prov., 1901, 367). 

. poly orpha, Munro. A common species in the upper mixed 
forests of the Pegu Yomah and Martaban, often associated with teak and dis- 
tributed westward to Assam and Eastern Bengal. The culms, which are found 
in dense clumps, are 50 to 60 feet high and 3 to 6 inches in thickness, much 
br ched above and curving downwards. The species is known in Burma as 
kyatlmungwa (kya-thon-wa), in Assam as betud, and in Bengal as fdma betud ; 
is CO idered one of the best bamboos for walls, floors, roofs of houses, etc. 
[Cf. Ind. For., 1876, i., 22 ; 1896, xxii., 70; 1897, xmii., 131, 263 ; 1903, xxix. 
(flowering of), 244-6, 513-6 ; Alpin, Dept. Exp. Shan States, 1887-8 ; Ind. and 
East Engineer, 1897, 166, etc.] 

. Tulda, Roxb. The Common Bamboo of Bengal, tulda, jowa, dyowa 
bdns, male, makor, kiranti, tela, peka, mirtenga, mitenga, wati, wamuna, wagi, 
nal-bdns, deo-bdna, hijuli, jati, jao, ghora, theiwa, thaikwa, eto. This occurs in 
Central and Eastern Bengal, Assam and Biuma, also on the hills of the ISTorthem 
Circars and probably in Orissa. It is cultivated throughout Eastern Bengal 
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and Burma, and is perhaps the most common bamboo in the rice conntry of 
Bengal and Assam. It is, however, somew^hat difficult to distinguish from «. 
nutans, and the two plants are consequently often much confused and the same 
vernacular names given to either indiscriminately. It flowers gregariously over 
considerable areas, but single flowering clumps are not unusual. The culms are 
green, streaked with yellow ; they attain a height of from 20 to 70 feet and 2 to 
4 inches in thickness. They are regarded as strong, but not so much so as those 
of J8. jBrt?coo«. Boxburgh says that if seasoned in water they become fairly 
durable, otherwise they are soon devoured by a small sosttneUns beetle. The 
culms are used for building purposes, roofing, scaffolding, maldng mats and 
baskets, fans, window-blinds, etc., and when young are pickled and eaten. 

. vulgaris, ScA/'arf. In Bengal this is the hdaini or that is ‘‘Female 

Bamboo ” — a name which in South India is also given to s. nvundinacea,. 
In other parts of the country it is the Golden or Yellow Bamboo, baridla, sun- 
dr ogai, Iculluh, or Tcallah, or vansa-kulaka, huhia, una, wanet, etc. This cosmo- 
politan species is cultivated and runs wild over the warmer parts of India and 
Burma; its original country is uncertain, but it is found in Java, Mauritius, 
Madagascar, Algeria, the West Indies, Mexico and Central and South America, 
etc., etc. The culms are bright green or striped green and yellow, polished, 
shining. They attain a height of from 20 to 50 feet with a diameter of from 2 to 
4 inches. The nodes are hardly raised but have a ring of brown hairs. The species 
is used chiefly in basket-maldng and to some extent in house-construction. 
[Of. Lisboa, Bomb. Grasses, 1896, 140 ; Talbot, Insi Trees, etc., 1902, 347 ; Firmin- 
ger, Man. Gard. Ind. (ed. Cameron), 1904, 321.] 

Csphalostachyu capitatu , Munro. The gobia, gope, payong, sillea, 
sullea, etc. A shrubby semi-scandent bamboo found in the North-East 
Himalaya and in the Khasia, Jaintia and Naga hills. Is a graceful plant 
which often forms dense thickets. The wood is used by the Lepchas in pre- 
ference to that of any other kind (for making bows and arrows), and is also 
regarded as good for baskets. The joints of the culms are often 2J feet long. 
The leaves are employed as Foddeb and the seeds are eaten in times of scarcity. 

C. pergracile, Munro. Is known as latang, madang, tinwa, kengwa, etc. 
A deciduous arborescent bamboo common in Burma, and after J>en<iro~ 
eaitimiis strictus is there, perhaps, the most abundant of all species. It 
occurs also in Chota Nagpur and Assam and is being cultivated experimentally 
in South India. The culms are largely used for building purposes,^ floating 
timber and mat-making. In Burma the joints are employed for boiling the 
kauknyin or glutinous rice, the effect being to produce a long mould of boiled 
rice which can be carried about and eaten on journeys. In Manipur I observed 
my coolies invariably cooked their food in joints of green bamboo. The fact of 
their being green and the presence of the fluid within, seemed to render the 
fire incapable of burning these wooden cooking-pots. 

endrocala us randisii, Kurz. This is sometimes confused with 
i>. ffiganteiis, and, like it, is often called wabo. Its proper names are hyelowa, 
wapyu, wakay, waklu, etc. Mr, Alpin [Rept. on the Shan States, 1887-8) 
calls it kyello bamboo. It is a lofty tufted evergreen species with ashy-grey 
culms from 60 to 120 feet in length and 5 to 8 inches in diameter. It is found 
in the tropical forests of Pegu and of Martaban up to alt. 4,000 feet, chiefly on 
calcareous rocks. It is said to flower sporadically and not to die off after flower- 
ing. Nisbet (Burma under Brit. Rule and Before, 1901, i., 381) says the culms are 
employed for boat masts. 

. giganteus, Munro. This truly gigantic grass is a native of the Malay 
Peninsula but much cultivated in Burma, where it is known as wabo and in 
Assam as worra. It is used in Burma for posts and rafters in house-building, 
for carts, etc., and the joints for pails, boxes, flower-pots, etc. The large culms 
(often 120 feet long and 25 to 30 inches in circumference) are said to fetch 
Bs. 2-4 each, or in quantity, Rs. 150 to Rs. 180 per hundred. At the Colonial 
and Indian Exhibition, London, I had estra fine culms cut into short lengths 
and prepared as umbrella stands, when they readily fetched 5a. to 10a. each, accord'* 
ing to size. [Of. YQxth.^va.Q>, Travels, 1510 (ed. Hakl. Soc.), 218-9.] 

a iltonii, Nees & A rn. In the lower North-West hills this is 
called c%e ,* in Darjeeling towta, pao, and pa-shing ; in Assam and Burma 
kokwa or kakica, wah, pecha, fonay, wanoke, waho-myetsangye, etc. It is a large 
bamboo that flowers sporadically and also gregariously. It occurs in the North- 
East Himalaya, Assam, Khasia hills, Sylhet and Upper Burma, and is distri- 
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buted westward to the Sutlej, though beyond Nepal it is doubtfully indigenous. 
The culms run from 40 to as much as 80 feet in height and from 4 to 6 inches 
in diameter ; the nodes are marked with root-scars, the internodes are 12 to 20 
inches in length, and the walls half an inch thick. It is the common bamboo of 
Darjeeling, the Duars and Assam, and is imiversaUy employed for all kinds of basket 
and mat work. For building purposes it is not much esteemed. The young shoots 
are eaten as a vegetable, and in Assam a specially prepared substance known 
as gass-tenga is eaten as a luxury (Hooper, Re'pt. Labor. Ind. Mua., 1905-6, 37). 
The inner layer of the culm-sheath is utilised for covering Burmese cigarettes. 

Referring to its straggling habit, Mr. Oliver says : “ When they have no trees 
to support them, the main stems bend over, forming impenetrable thickets, and 
the lateral branches ascend vertically, often forming shoots nearly as long as the 
main stems.” Mr. Manson alludes to the value of this species to the tea-planters 
of Darjeeling district in shading their plantations from hot and violent winds. 
[Gf. Agri. Ledg., 1896, No. 27, 245, 260; Kanjilal, For. School Circ. U. Prov., 1901, 
369 ; For. Admin. Rept. Aaaam^ 1896-7, 14.] 

_ . Hookeri, Munro. Th^- seiat, ussey^ sejaai, aijong, denga, ukotang^ patu, 
tili, kawa ule. A large bamboo with long curving branches, met with in 
the Khasia and Jaintia hills, alt. 2,000 to 5,000 feet, in the Daphla hills, also 
Sikkim, and is distributed to Bhamo in Upper Burma. The culms are from 50 to 
60 feet high and 4 to 6 inches in diameter, walls about 1 inch tliick and internodes 
18 to 20 inches long. The culms are used in making water and milk pails {chungaa). 

D. longispathus, Kurz. A large and handsome bamboo of East Bengal 
and Burma, chiefly near streams. It is known as the Jchang, ora, wa~ya 
and talagu. Wa-ya in Burmese means “Stinging Bamboo,” a name given in 
allusion to the irritating hairs on the sheath. The culms reach to 60 feet high ; 
internodes 10 to 24 inches long and 3 to 4 inches in diameter, with the walls 
half an inch thick. It often roots at the nodes, and the culm sheaths are papery 
and more or less persistent. It is not much appreciated as a building material, 
though used when better kinds are not available. \Gf. Madras Admin. Rept, 
(numerous passages), 1888-9 to 1898.] 

D. sikki ensis, Gambie^ The pugriany of Darjeeling, wadah of the G o 
hills and the tiria, vola in Nepal. A large bamboo, with caespitose stems and 
few culms, but these 50 to 60 feet or more high and 5 to 7 inches in diameter. 
It occurs on the hills of the North-East Himalaya — Sikkim and Bhutan — at 
altitudes of 4,000 to 6,000 feet, also at Tura in the Garo hills, and is cultivated 
in several localities. It is the largest and perhaps the most beautiful species in 
Sikkim, where its thick culms are preferred for making the chungaa (or pails) 
in which water and milk are carried and butter churned. But the leaves have 
the evil reputation of being poisonous to cattle and horses. 

. strictus, Nees. This is the most common, most widespread and 
most universally used of all Indian bamboos. It is the “Male Bamboo,” the 
hdnSi bans kdban, hdna khurd, karail^ mathan, mat^ hurd mat^ salia bdns, halpa^ 
vadur, bhiru, kark, kal mungil, kibi bidaru, sadhanapa-vedru, kauka, myinwa, 
etc. Is deciduous, densely tufted, gregarious, has strong often solid culms, 
which average from 30 to 50 feet high and 1 to 3 inches in diameter. It occurs 
on all moderately dry hills throughout India and Burma, except in Northern and 
Eastern Bengal and Assam. In South India and Burma it reaches a large size 
and has hollow culms, while in the drier Deccan hills and the Siwaliks it is smaller 
but has nearly solid culms. Flowering is usually gregarious : the flowers appear 
in the cold season, the seed ripens in June and is shed, but the husk remains. 
After flowering, the plants die and axe replaced by seedlings. 

Col. Doveton {Imd. For., ix., 529) gives an account of the Indian uses of this 
bamboo in connection with the Central Provinces, that might be consulted as it is 
characteristic of the species wherever found. Amongst other uses, he mentions 
rafters and battens, spear and lance-shafts, walking-sticks, whip-handles, the 
manufacture of mats, roofing, sieves, hand-punkahs, umbrellas, chairs, vessels 
for holding grease and oil, bows, arro-^s, and cordage, etc., etc. When converted 
into charcoal is in request for the finer smiths’ work. The dry stems are also 
used for torches and the production of fire by friction. The leaves are much 
sought after as food for buffaloes and even for horses. The seed is ed in times 
of famine as a food-grain, and the young' and tender shoots are also largely eaten 
as vegetables (Eec. Rot. Surv. Ind., 1903-4, ii., 29, 156, 196). In another 
paragraph particulars will be found of the recent and highly interesting discovery 
of manna (saccharon) seen on this species. [C/. Agri. Ledg., 1900, "No. 11.} 
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One of the chief European uses for this bamboo is the manufacture of lance- 
shafts. For this purpose solid stems of uniform thickness are essential. But 
apparently they are only here and there completely solid. l''hus the supply is 
imequal to the demand. Split up and again united they are made into fishing- 
rods. For bamboo furniture the hollow stems are now largely utilised. In 
India it fetches from 8 annas to Rs. 1-8 per hundred in the forests, but the 
transport charges to the coast are the chief items of expense. Gamble estimates 
the total annual production at possibly 100 million culms. [Cf. For. Admin. BepL 
C. Prov., 1892-3, 13-4; Lisboa, Bomh. Grasses^ 1896, 141-4; Lovegrove, /nd. 
For., 1900, xxvi., 433-42; Smythies, 7?^d. For., 1901, xxvii., 126; Kanjilal, For. 
FI. School Circ. XJ.Prov., 1901, 369; Church, Food-Grains of lnd., suppl., 1901, 7; 
Branthwaite, Ind. For., 1902, xxviii., 233 ; Muriel, Ind. For., xxix., 507-8.] 
Gigantochioa acrostachya, Kurz. The tekserah, madi, madaywa, wanet, 
wdbray, etc. An evergreen bamboo with striped culms from 30 to 50 
feet long and 2J to 4 inches thick. Native of Assam, Chittagong and Burma. 
a. verticiiiata is the beautiful striped species often cultivated in India but 
introduced from the Malay. Gamble suspects Ct. airricuiata, Kurz. the kalia of 
Bengal and talaguwa of Burma, may have to be placed under Oxytenuitthem. 

eloeala us co pactiflorus, eenth., Hook., f. This arborescent, tufted and 
scandent evergreen occurs in Eastern Bengal and Burma, viz. from Sylhet 
and Chittagong down to Martaban, but is frequent only iDotween alt. 4,000 
and 6,000 feet. It is in Burma known as wa-nwe, in the Kaclun country as 
nachinwa, in Chittagong as lota, and in Sylhet as daral. The culms are 
largely used for basket-work, and when split in the green state may be reduced 
to such fine and pliable strands that they may be woven. It is the material 
employed in the construction of the shoes worn by the Kachin, Shan and Chinese 
traders seen in Bhamo, and in the characteristic lacquered ware of Upper Burma. 
The seed is large, edible and mealy, somewhat resembling the chestnut. [Gf. 
Ind. For., 1902, xxviii., 432 ; Ind. Art at Delhi, 1903, 223.] 

eloeanna ba busoides, THn. This is sometimes called the berry-bearing 
bamboo and is known by the following vernacular names — muli, metunga, 
paia, taria, wati, artem, turiah, watrai, kuyaungwa, pagu-tulla, kayinwa, etc. 
Is often called the Terai bamboo. An arborescent evergreen, with distant 
culms, arising from the ramifications of an imderground rhizome. Met with 
throughout Eastern Bengal and Burma. In Chittagong it is perhaps the most 
prevalent species, and is universally employed for building purposes and mat- 
making. It is very largely exported to Lower Bengal, and according to the 
forest returns about 16 million culms are yearly required in the Gangetic Delta. 
It is, in fact, from the Indian standpoint, one of the most valuable of bamboos. 
Though thin- walled is strong and durable and has the great advantage of 
being straight and of possessing only very slight knots. It is doubtless the 
paia and aworja bamboo referred to by Lewin, who observes that white-ants 
wiU not attack it. Gregson says the young shoots are often killed by a beetle — 
Cyftotra<‘Heitiff lo^igipes {Ind. For., XXV., 420). The fruit is large, edible 
and occasionally germinates and makes as much as 6 inches growth before it 
drops from the stem (Stapf, Trans. Linn. Soc,, 1901-5, vi., 409-23). Tahdshir 
is often very abundant in the stems (Roxb, FI. Ind., ii., 197). 

chlandra travancorica, Benth., ex Gamble; irakalli (Brandis), ilta, irul, 
(Bourdillon). A shrubby gregarious reed or bamboo, met with on the moun- 
tains and plains of South India (in Tinnevelly and Travancore districts), up 
to alt. 3,000 to 5,000 feet. It has exceptionally large fiowers and fruits and 
as many 120 stamens in one spikelet, united more or less into a tube. The 
culms attain a height of 20 feet, and the intemodes are sometimes 5 feet in length. 
T. F. BourdiUon, Conservator of Forests, Travancore State, has furnished much 
useful information regarding this species. It flowers, he says, gregariously 
every 30 to 40 years, then dies down. The shoots when 6 to 9 months old 
constitute a splendid paper material. For some five years or so a paper-mill 
was run in Travancore which used this material almost exclusively. The fibre 
has been pronounced superior to esparto but the expense of chemicals killed 
the industry, as it seems a larger quantity was required than with other paper 
materials. [(7/. Ind. For., 1899, xxv., 162.] 

xytenanthera nigroeiliata, Munro ; podah (And.) wcLshut {Qq^to), holangi 
hd (Orissa). A tufted evergreen species foxond in Orissa, Chittagong, Burma, 
the Andaman Islands and Malay Peninsula. Used in house-building and 
for basket-work. 
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0. Stoeksii, Munro. The koda, ur sheme, etc., a sleader bamboo of the 
Konlkn. Talbot {List Trees, etc., 1902, 348) says it is commonly cultivated 
along the coast but is rare in the Ghat forests. It is a strong bamboo, used for 
punting-poles, Native umbrellas and baskets. 

Pseudostachyum poly orphu , Munro ; filing, purphiok, paphok, wachall, 
hajal, tclli, ndl, hawa, etc. Large shrubby or semi-arborescent bamboo, has 
culms arising singly from a long, creeping, jointed rliizome. Tall and branched 
at the top only, thus often taking support from neighbouring trees. Young 
shoots come away freely and are very straight. This species occurs in the 
Eastern Himalaya, Assam and Upper Burma and ascends the hills (to alt. 5,000 
feet), but is most abundant and prolific in moist valleys or under the shade of 
trees. It is a very valuable bamboo, and in Sikkim is considered the best 
sort for the basket-work used on the tea estates, etc. The culms are easily 
split and the laths flexible and durable. It is also largely utilised in the manu- 
facture of mats and for tying the rafters of huts. 

Telnostachyu DuUooa, Gamble. A moderate-sized tufted bamboo, 
tending to become scandent. Occurs throughout Northern and Eastern 
Bengal and from Bhutan through Assam, Sylhet and Chittagong to Upper Burma. 
There are two forms (possibly two species), a large and a small. The follow- 
ing vernacular names have been recorded for these : the larger form dolu, 
dullooa, paksdlu, pogslo, wadroo, gyawa; and the smaller — silloh, bajail, thaik’- 
wdba, etc. The culms are used as water-pails and in the manufacture of umbrellas, 
also for basket and mat-work, and in the manufacture of the small boxes used 
to carry pan. It is also employed locally for building purposes. Lewin 
Tracts of Chittagong, 1869, 130) speaks of the large kind as much employed for 
making the mats used in loading vessels with cargo. 

T. Wightii, Bectd. The huda, wontenulgi, etc., is a tall semi -Scandent 
bamboo found on the slopes of the Western Ghats from North Kanara to 
Cape Comorin (alt. 3,000 to 5,000 feet). In North Kanara, according to Talbot 
landled Bamboo. {List Trees, etc., 1894, 206), it is much used in the construction of temporary 

Thyrsostacliys sia ensis, Gamble. This is called The Umbrella-handle 
Bamboo,” or the “ Monastery Bamboo ” (= kyaung-wa) ^ because of its being 
commonly cultivated in the monastery gardens, especially in Kyaukse and 
Meiktila. One of the most elegant of bamboos because of the regularity of 
its nodes. It is csespitose and deciduous ; the culms become 26 to 40 
high and IJ to 3 inches in diameter ; are straight and not -branched till high 
up but are covered with the persistent old sheaths. It is found in Burma 
from Mandalay to Tenasserim ; also in Siam. It is largely exported from 
Moulmein and used for umbrella handles, for which it is well quahfied, being 
light, strong and straight. [(7/. Mason, Burma and Its People (ed. Theobald), n., 
99 ; Firminger, Man. Card. Ind. (ed. Cameron), 1904, 321.] 

GENERAL STATEMENT OP THE PROPERTIES AND USES OF 

BAMBOOS. 

Few plants are more valuable to man, especially to the inbabitants of 
tropical countries, than the various species of the arborescent grasses 
collectively denominated the, Bamboos. The Flora of British India 
describes 117 species as met with in India, and refers these to 15 genera. 
All Baraboos of All bamboos may be viewed as of economic and industrial value, but the 
Economic Value, do not differ Very materially from one another. It accordingly 

follows that a general statement of the properties and uses of the bamboos 
collectively may be of value, especially when taken in conjunction with 
the fairly detailed enumeration of the specific peculiarities of the better- 
known forms already furnished. 

The Cut or Ste .—It may be said that under most of the genera 
indicated one or more species of gigantic or even arborescent grasses have 
been described by botanists, each of which might popularly be called a 
Bamboo.” Many authors, however, speak of Bamhusa arundinacea 
as “ the Bamboo,” an expression which is quite incorrect, since the Spiny 
Bamboo of South and West India and Burma is by no means either the 
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most useful or the most abundant species in India as a whole. It i^|iiite 
customary also to read of JSamhiisd vulgaris rendered as “ The Common 
Bamboo,” whereas in India, at least, that cosmopolitan cultivated species, 
is hardly a common plant. In the rice-producing areas it might in fact 
be more correct to speak of JBmtihusa Tulda as ‘‘the Common Bamboo,” 
and as far as Bengal is concerned that certainly is the most abundant 
species, although Balcooa is nearly as plentiful and ever so much more 
useful. On these grounds the halhu bans would be pronounced “ The 
Bamboo ” by the people of India. The term “ Male Bamboo ” is given 
to any solid (or nearly solid) bamboo used for spear or lance staves and 
for walking-sticks, though it is more particularly applicable to Bendro- 
calamtis strlctiis, Arimdlna/ria Brainii and Oxytenanthera 
Stochsii have also, however, more or less solid culms. 

The home of the giant forms of bamboo is the tropical and extra- 
tropical forests ; in the temperate zones they dwindle down to mere 
under-shrubs, until they become scarcely distinguishable from other 
grasses. Ariindinaria densiflora might be described as the smallest 
and Bendrocalainus giganteus (ori>. BrandisU) the tallest of 
bamboos. Some species have their stems of nearly one thickness through- 
out, and possess at the same time very long joints; such are specially 
designated as umbrella bamboos because suitable for umbrella handles. 
Of this nature may be mentioned Arimdlnaria Wightiaiia, Oxyten- 
anthera Stocksii, Bhyllostachys hamlmsoides, and Thyrsostachys 
siamensis. In this connection it may be observed that a Calcutta firm, 
who manufacture umbrellas on a large scale, have to import from China 
the canes they use as handles because India does not appear able to compete 
in quality and price with the imported article. Other species form long 
thin tubes suchas Arundinavi^^^ are, in consequence, described 

as Aw^-tube or fishing-rod bamboos {Ind. For., 1889, xv., 92, Id-l). While 
still others have very thin and uniform shells with large cavities, and are 
in consequence readily adaptable for water-pails, milk-churns, drinking- 
jugs, and the like. Of this nature may be mentioned Banibusa pallida^ 
Beudro calamus silAAmeitsis and Telnostachyiini Bullooa. Of 
a very difierent kind are those specially valued because of the ease 
with which they can be worked up into mats and baskets, as, for 
example, the various species of Arimdinaria^ Banibusa vulgaris, 
CepJialostachyum capltatum, Bendrocalamus IfamiltonU, Melo- 
calamus compactifiorus and Bseudostachyum polymorphunu 
Burmese lacquer-ware consists very largely of neatly made boxes, trays, etc., 
of bamboo wicker-work coated and polished with the thitsi varnish {Ind. 
Art at Delhi, 1903, 218-24). Lastly, certain bamboos are prized in house 
and boat construction or for scafiolding, because of their great strength. 
These Siie Bambusa Balcoouy B, nutans^ B, Tulda, Bemlrocalamus 
giganteus, B. str ictus and Melocanna bamhtisoides. Mr. Hannan 
(Textile Fibres of Comm., 145) says : The stems of Bamboo when spliced 
are known in the brush trade as the Bamboo fibre. The fibres used are 
about an eighth of an inch in width and-’fi to 7 inches in length. They have 
a good elastic bending property. . . . This material is also known to ‘ 
the trade as ‘ Patent Bass.’ ” 

The bamboo stem, as in grasses generally, consists of a more or less 
hollow culm, with transverse solid joints called nodes. The thickness qf 
the woody shell and the length of the intemodes varies exceedingly in 
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the different species. One peculiarity is preserved by all bamboos, namely, 
tbe rapid growth of the young shoots. This is a most important provision, 
for a branched shoot could never penetrate through the crowded mass 
of mature culms. Having in about a month reached its full height and 
thickness, the shoot commences to produce its branches and branchlets, 
and thus weighted, it curves into the graceful plume which is the 
elegant and familiar feature of most species. 

As a rule the bamboo is gregarious, estabhshing itself so thoroughly 
over certain portions of wild forest tracts that it very nearly exterminates 
all other forms of vegetation. Seen from a height, nothing could be more 
lovely, but, to the traveller who for days together may have to clear a 
path for himself, the interminable monotony, the twilight shade and death- 
like stillness, broken only by the sighing of the grating culms, make the 
’bamboo jungle dreary in the extreme. In mixed forests, an occasional 
clump has a most pleasing effect. It supplies the traveller, moreover, 
with some of his most essential materials of equipment. Indeed, where 
bamboos are plentiful tents may be dispensed with, for, through the expert 
handling of that material, the camp followers, armed with large knives, 
can in a remarkably short time erect a comfortable hut and furnish it 
with beds, tables and chairs, all constructed from the bamboo. Sir J. D. 
Hooker {Him, Journ,) observes that it took “ the Leptchas about twenty 
minutes to construct a table and two bedsteads within our tent.” Lewin 


(Wild Races of South-Eastern India, 1870, 28-30) says : “ The hillman 
would die without the bamboo, and the thing he finds hardest of credence 
is that in other countries the bamboo does not grow, and that men live in 
ignorance of it.” A writer in The Fall Mall Gazette published in 1893 a 
Characteristic of charmingly told story of bamboo and its uses. He said the Orient was 
the East. Wreathed in bamboo; it was the one characteristic common to all the 
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East, — ^bamboo was in fact symbolic of the East. Mason (Burma and 
Its People (ed. Theobald), 1883, ii., 102-3) gives a brief sketch of the 
varied uses of the bamboo, in which the methods of procuring fire from 
that material may be found specially interesting. 

Popularly, bamboos may be divided into those which grow in separate 
clusters or clumps, and those which send up their shoots singly from an 
underground root-stock, and thus form continuous patches of perhaps 
many miles in extent. The former are characteristic of the tropical, and 
the latter of the extra-tropical or temperate forests. Each clump bears 
from 30 to 100 culms, which attain a height of from 30 to 100, or even 
130 feet. The creeping bamboos are often exceedingly valuable. Of this 
class may be meiitioned. ', JFsetidostachj/um polymorphum — an East 
Himalayan and Burmese form — and Melocanna hmnhtisoides, one of 
the most valuable species and one which is extensively exported from 
Chittagong. Of this kind may also be mentioned Bmnbusa nutans— 
a Darjeeling bamboo. The distance apart of the culms is a feature of 
commercial value, since the difficulty of removal of ripe culms from dense 
clumps is a serious disadvantage in some bamboos. A few are climbers 
(such as Arundinaria JPrainii, Cephalostachyiim capitatxmn and 
Melocalainiis comp acti floras'), their festoons and pendulous boughs 
passing gracefully from tree to tree. 

For about two-thirds of its lower portion, the culm of most bamboos 
is unbranched, or possesses only very short and inconspicuous branches. 
On escaping from the groimd the shoot attains very rapidly its full dia- 
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meter and appears like a great scaly cone, clad in large embracing sheatbs. 
Solid-stemmed bamboos are, as a rule, muck smaller than hollow ones, 
but bamboo culms may be said to range from the thiclmess of a goose’s 
quill to more than a foot in diameter. Until the branches have been 
fully developed the culm is not mature. The branches are produced from 
below upwards, and with their appearance the stem gradually matures. 
A good deal has been written as to the rate of growth of the shoot, but 
up to the present exact and definite figures, even for the important species, 
cannot be obtained. It is probable that an average of three inches per day 
would not overstate the growth of the young shoots of the more important 
bamboos. This seems also, in the majority of species, to take place chiefly 
at night and to continue for a month pretty uniformly, being increased if 
anything by fine clear days, and retarded apparently by damp and cloudy 
weather. The period of sprouting is generally about the beginning of the 
rains. Eepeated cutting of bamboo-shoots considerably weakens the 
stock, while the cutting of full-grown haulms does no more injury than 
mowing does to grass. Indeed it is believed that too much cutting of 
shoots results in early flowering of the stock, and in most cases death to the 
plant. This fact has an important bearing upon the question of the 
application of the bamboo for the manufacture of paper, since young and 
not mature culms are necessary for that purpose. The number of shoots 
produced yearly from each clump varies according to the vigour of the 
individual and the peculiarities of the species. It is believed that the 
larger species produce 12 to 20 and the smaller 30 to 50. If we assume 10 
a year, that would mean 300 culms in 30 years, which is the mean age of 
most species. The greatest possible variability exists in the colour and 
markings of bamboo culms. Some are pale-coloured, others dark- green, 
some bluish, others yellow, or again others are variegated. Solidified buds 
are sometimes developed into formidable recurved spines, or below the 
sheath a whorl of rootlets are produced which harden into spinescent 
bodies. These are popularly called the spiny bamboos. For the purpose 
of live fences the spiny bamboos are specially valuable, such as B. anrun-- 
dinacea and B, Blumettna, The last mentioned is split and made 
into mats and sugar sacks in Java. Most bamboos show a tendency to 
flatten above the nodes ; especially is this the case with Bhyllostachys, 
the genus that aflords the “ square ” bamboo of China. The Whangee 
canes are obtained from P. nigra. [Of. Or, Comm., 1813, ii., 545 ; 
Hohson-Jobson (ed. Crooke), 1903, 969; Kew Mus. Guide, No. 2, 78.] 

Durabihty of the bamboo depends, in the first instance, upon the culms 
being cut when mature. Specific peculiarities render some culms more 
durable than others, as, for example, the thickness of the woody shell, and 
the amount of silicious matter deposited within the tissue. In this latter 
respect bamboos vary exceedingly. Long immersion in water greatly 
enhances the durability, rendering the stem less liable to the attacks of 
insects, owing to the sap, which they are fond of, being quickly extracted. 

Flowering of the a 5oo. —A great deal has been written regarding 
this exceedingly curious and ’interesting subject. All the species com- 
mence to flower when in full leaf, but as the inflorescence expands the 
leaves as a rule fall off, until when in complete flower the clump or certain 
portions of it are leafless. In some cases special flowering culms are 
produced, at other times every culm flowers, the flowering portion of the 
entire clump dying off after the seed has been matured. In a few instances 
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tlie plant continues to flower as a perennial, while some bamboos are 
entirely annual, flowering and dying down to the ground every year. 
With all the larger species the flowering stage is reached after a prolonged 
period of vegetation, variously stated at from 25 to 50 years, and is almost 
regularly followed by the death of the whole stock. But the most curious 
circumstance in the flowering of bamboos may be said to be that while 
certain species are sporadic, others are gregarious. That is to say, a few 
plants here and there flower in the one instance, and all the plants of the 
same species flower simultaneously in the other. In the alphabetical 
enumeration above the reader will find occasional mention of tins feature. 
According to some writers the gregarious flowering is due to specific 
maturity being attained at a certain age, when flowering ensues on all the 
plants derived from the same stock. According to others, flowering is 
directly a result of climatic conditions. Both opinions may be true, and 
this is probably the wiser solution of the phenomenon — in other words, a 
bamboo may not flower before it has attained a certain age, but its flowering 
may be retarded or accelerated by climatic influences. It is an undoubted 
fact that the flowering of the bamboo is decidedly influenced by the causes 
which bring about famine, for the providential supply of food from this 
source has saved the lives of thousands of persons during several of the 
great famines of India, Sleeman (in 1836) suggested that it might save 
the complete destruction of the bamboos of a district to introduce seedlings 
obtained from the same species found in remote localities. Whether or 
not this would have the desired result cannot as yet be stated. But it 
appears certain that it is immaterial whether cuttings are taken a few years 
or many years before the flowering ; the parent as well as plants raised 
from it by cuttings, will flower and die simultaneously. Indeed it has 
been shown that cuttings taken a year or so before the flowering, if unable 
to produce flowers, nevertheless die with the rest. [Cf. Brandis, Ind. For., 
1900, XXV., 10-25 ; Bean, Kew Bulb., 1907, 228-33.] 

Propagation of the Ba boo , — This may be eflected : — /. By Seed . — 
The slowest but most satisfactory process. Some species germinate while 
the seed is still attached to the plant, the young seedlings dropping from 
the parent when about 6 inches in size. Nothing is known as to the 
period of vitality of the bamboo seeds, but if carefully collected and 
matured in the usual way, they may be sent from one part of India to the 
other in good condition. But this, of course, applies only to those which 
fall from the plant before germinating. Seedlings, however, require 10 to 
20 years to attain a growth suflicient to admit of full cropping, the period 
var 3 dng slightly according to the species grown and the locality of 
production. 

2. By Cuttings . — This is the process most frequently adopted in 
artificial production. The lower part, say 3 feet in length, of a growing 
half mature stem is placed in the ground shortly after the commencement 
of the rains. This is most frequently cut ofl so as to leave, if possible, a 
portion of the rhizome attached. The cutting should be made a little 
below one of the nodes and buried*so as to include two nodes. Sometimes 
the cuttings are laid lengthwise along the ground on a specially prepared 
soil, and the sproutings at each node with their rootlets are afterwards 
severed and transplanted to their final positions. 

Fibre as a Paper Material.— Of all the fibre-yielding plants known 
to botanical science, there is not one so well calculated to meet the 
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pressing requirements of the paper trade as ‘ Bamboo,’ both as regards 
facility and economy of production, as well as the quality of the ‘ paper- 
stock ’ which can be manufactured therefrom ; grown under favourable 
conditions of climate and soil, there is no plant which will give so heavy 
a crop of available fibre to the acre, no plant which requires so little care 
for its cultivation and continuous production.” These are the opening 
sentences of Mr. Routledge’s most useful and interesting pamphlet on 
Bamboo as a Paper-Malcing Material, published in 1875 (also Bamboo and 
Its Treatment, 1879). I had the pleasure of meeting Mr. Eoutledge during 
his visit to India. There ’Seemed then a possibility of doing something 
with bamboo. He spared no pains to test his theories and expectations. 
Unfortunately he died shortly after having learned that there were prac- 
tical as well as physical and chemical difficulties that seriously opposed 
the growth of a trade in this new paper material. These may be briefly 
summarised as follows : — 

1. — The young shoots only being serviceable for paper-making, three 
serious difficulties arise : — {a) the bamboo shoots appear from June to 
July and are in condition during August and September, but by the end of 
October are too old ; (6) the stock suffers severely from the removal of the 
shoots ; (c) each clump can yield only about three or four shoots a year. 

2. — Experiment seems to have failed to induce the bamboo to 
produce a continuous supply of shoots throughout the year. 

3. — A large percentage of the old stems requires to be left on the stools, 
otherwise the plants are killed, and this same danger exists in complete 
removal of the young shoots. Hence methodical working of the jungles 
becomes essential, thus considerably increasing the charges of collection 
and transport. Sir George King demonstrated that if all the shoots be 
removed for three successive years the plant is killed. This danger may 
however, be averted for a time by systematic working of the clumps, 
but it appears to be ultimately certain to ensue. 

4. — ^During the months in which the bamboo shoots appear, the climate 
of the most important bamboo tracts is such that labour cou not be 
obtained. In fact, bamboo forests occupy, as a rule, uninhabited districts 
rendering the labour question, apart from the dangers to human life, one 
of the most serious difficulties. 

5. — The freight and transport charges incidental to all raw products 
which have to be conveyed for long distances are very considerable. 
In fact, owing to the scattered nature of the clumps which form bamboo 
jungles, human labour would be the only means of collecting the material 
to centres from which it could be conveyed to the factory. 

6. ' — A most unexpected difficulty, which in itself almost renders the 
bamboo unsuitable for paper-making, exists also in the hard adpressed hairs 
which cover the scales and young stems. It has been found impossible to 
remove these, and they are not only dangerous to the men employed, but 
injure the paper seriously. [In passing it maybe added that in Java 
these hairs are reputed to be used as a criminal poison. Gamble points 
out, however, that the difficulty in the hairs does not exist in Melocanna,'] 

7. — As demonstrated in Travancore with perhaps the most likely 
bamboo {OcJilandra travancorica), the amount of chemicals required 
is prohibitive. 

Mr. M. [Ann. Beft. Board Scien. Adv. Ind., 1905-6, 92— 3) gives a 
more hopeful view of the prospects of bamboo as a paper materiab He 
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there observes, It is considered that the manufacture of paper pulp would 
be practicable from a commercial point of view ; the prospects of an ex- 
port trade for unbleached bamboo pulp appear to be favourable, having 
regard to the excellent quality of the pulp prepared under favourable 
conditions. It is estimated that a ton of unbleached bamboo pulp could 
be produced for £5 IO 5 . including manufacturing costs, interest and 
miscellaneous charges. This cost, supplemented by the freight to England 
and sundry dues, would be increased to £7 10^. as the price delivered to 
London or Liverpool. Considering the quality of the pulp, a profit should 
be realised, since wood pulp is valued at £8 to £9 a ton. The manufacture 
of bleached bamboo pulp for export does not, however, appear to be 
promising chiehy in consequence of the high cost of importing bleaching 
powder and the deterioration of this chemical in a warm climate. The 
value of the pulp for local use in a paper mill in Burma is considered un- 
doubted, and the manufacture of paper from bamboo ofiers favourable 
possibilities as a new industry for Burma.” 

Wiesner {DenkscM. AJcad. IFm. Wien. Math.- Nat., 1902, Ixxii., 7, 8), 
quoting Karabacek {Da$ Arabische Papier, 29), also Giles, says that the 
modern Chinese paper '‘is made horn bamboo fibre, the bark of the 
Broussonetia papyrifera and rice straw.” The late Sir Dietrich 
Brandis (Z.c. 25) seemed, moreover, to think that in spite of all the 
disadvantages, “ Bamboo paper has a future in India.” He urged the 
necessity for a thorough inquiry into whether or not, by special culti- 
vation, the plant could be induced to afiord shoots more freely and for 
a longer period, without injury to the rhizome, and whether it would not 
be possible for mature culms to be used in paper-making. [C/. Journ. 
Soc. Chem. Indust., 1904, xxiii., 265.] 

Medicine.— Tabashir . — In the interior of the hollow stems of most 
bamboos, chiefly Bamhiisa arundinaceaf a silicious and colloidal 
substance is found, known in the bdzars of India as TahdsMri Bdnsa 
rochana or TavaJc-Jcshira in Sanskrit. This has erroneously been called 
Bamboo^Manna by some writers, thereby obscuring the circumstance 
recently established that certain species produce a true manna on the 
outer surface of their culms. The following may be given as the chief 
vernacular names for the substance found within the stems : — Tdbdshir, 
hansASchan, hans-Jcapur, ihstoriyd, hanasa-mitha, vds-numiiha, munga-lu'p'pu, 
veduruppu, moleup'pa, bidaruppu, tavaJcshird, vdchhd, vathegd-kiyo, vathe- 
gasd, vasan. In the Dictionary will be found a brief sketch of the history 
of tabdshir. This has since been amplified by Dy ock in his Materia 
Medica of Western India \ by Sir D. Brandis in the Indian Forester of 
1887 ; by the authors of the Fharmacographia and by many corre- 

spondents in the Indian press. There are two kinds of iatasMr known in 
the bazdrs, viz. kabudi, blue ; and safed, white ; the former is only 
pale blue. It is largely used by Hindus and Muhammadans, and is 
considered cooling, tonic, aphrodisiac and pectoral. It is an ingredient 
in many compound medicines which are given in diflerent lung diseases, 
but from its chemical composition it must be quite inert. Cohn 
(Beitrdge sur Biolog. der Pflanz., 1887, 365-406) may be said to regard 
it as the residuum of the water which fills the young joints. Sir David 
Brewster, in 1819, supported the opinion that the deposit within the ste s 
was a consequence of disease set up by an insect. Brandis views (though 
incorrectly) the deposition as a natural process in the metabolism of 
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growth. [Cf. Garcia de Orta, 1563, GolL, li. ; Acosta (1578) in Clusius, 
Hist. Exot. PI., 259 ; Linscboten, Voy., 1598, ii., 56 ; Piso, Mant. Arom., 
in Ind. Utri. re Nat. et Med., 185-7 ; Mandelslo, Trav., Ind., 1639, 149 ] 
Edible Leaves, Seeds and Shoots . — In the brief abstract of infor- 
mation given above as an alphabetical enumeration of the more important 
species of Indian bamboos, mention will be found of those that are specially 
valued as Fodder. Some are highly prized (especially for horses), others 
viewed as very indif erent fodders, and still others (such as B. nan a) used 
mainly as cattle Medicines. It has already been stated that in times of 
scarcity bamboo Grain has saved the lives of thousands of human beings. 
Many instances are on record of the providential flowering of the bamboo 
in times of famine. The grain is pounded in the ordinary way in order 
to remove the husk, then milled until reduced to a coarse meal or flour. 
In that form, either by itself or after being mixed with rice or judr, it is 
baked into cakes {cha'patis) and thus eaten. The young Shoots constitute 
a most important article of food all over India, nearly every bamboo 
being eaten in this stage ; but the larger species are most generally 
used. Freed from the sheaths and hairs, they are cut up into small pieces 
and eaten in curries. They are also pickled or boiled into preserves. The 
young shoots of the smaller species if boiled in water with a little salt 
resemble an inferior quality of asparagus. [Cf. Nisbet, Ind. For., 1895, 
xxi., 98-100 ; also Wallinger, xxvii., 226-8.] 

Che ical Co position. — The most complete analysis yet pubhshed 
of bamboo grain is that given by Prof. A. H. Church {Food-Grains Ind., 
suppl., 1901,6), which shows in 100 parts: water 13*5, albuminoids 10*8, 
starch 71*6, oil 0*6, fibre 2*1, and ash 1*4. “ The above-stated per- 

centage of albuminoids, calculated from the total nitrogen present in 
the grain, gives us the nutrient ratio 1 : 6*7, the nutrient value being 
83*5.’’ This was the result obtained from the examination of a sample of 
B, Tiilda. Church adds that the grains were much larger than those 
of B. artindinacea though similar in chemical composition. Prof. 
T. Thomson of Glasgow found the ash of bamboo grain to consist of silica 
90*50 per cent., potash 1*10 per cent., peroxide of iron 0*90 per cent., 
alumina 0*40 per cent., moisture 4*87 per cent., loss 2*23 per cent. 

Manna. — In March 1900, Mr. A. E. Lowrie, Forest Divisional Officer, 
Chanda, sent me a sample of bamboo manna. This was chemically 
analysed at my request by Mr. D. Hooper and his results published in The 
Agricultural Ledger (1900, No. 17). Mr. Lowrie wrote as follows : — About 
the middle of last month I went through the area of JDendrocalmmis 
strictiis seeded forests and found that, though most of the bamboo 
clumps were far advanced in seed, small stretches were still flowering, 
and strange to say, in the drier portions of the forest on poor soil, very 
stony and chiefly laterite. It was while passing through one of these 
tracts that I noticed the culms in the clumps streaked all the way down 
with what appeared to me to be a white brittle gum, similar to what one 
sees exuding from Odina Wodier. On asking some of the Gonds (local 
men) who were with me, what it was, they could not tell me and had 
never seen it before. I at once collected some, and on tasting it, found 
that it was perfectly sweet. The men then began collecting it by handfuls. 
I also collected some and send you a tinful in case you would care to 
have it. On reachmg camp I got hold of a number of the villagers, both 
Gonds and others, and on inquiry they told me they had never seen or heard 
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of tins gum. I passed through, a number of similar stretches in wbich the 
bamboos were covered with the gum. This sugary deposit only extended for 
about five feet along the culms and was entirely absent towards the tops ; 
it was found both at the nodes of the bamboo as well as on the stems 
between the nodes. I am sure this has nothing to do with any insect 
deposit, nor has it been caused through the aid of insect punctures in 
the stem of the bamboo, as I made a careful examination of a number of 
culms. The culms also were old ones, one, two and three years old,” 
Mr. Stebbing, however, reports that he had found the leaves of Bambiisa 
mmndinctcea so attacked by an Aphis as to cause a manna to fall 
in drops on the stems. Hooper found that the manna furnished by 
Mr. Lowrie consisted of a saccharose related to, if not identical with 
cane-sugar. [C/. with Hobson- Jobson (ed. Crooke), 863.] 

Ti ben — Bamboos form the most important portion of the minor 
forest produce of all forest divisions, and one that increases in value 
every year. Gamble estimates that the Indian annual consumption 
of bamboos must be something like 150 millions per annum. The forest 
administration Annual Eeports issued by the various provinces of India 
afiord useful particulars as to the supply drawn from their respective 
producing areas. It would occupy a volume to enumerate even by name 
all the uses to which the mature bamboo stems are put. To the inhabitants 
of the regions where the bamboo luxuriates, it affords all the materials 
required for the erection and furnishing of ordinary dwelling-houses. 
Certain species are more serviceable for posts, others for matting and 
basket-work, etc., etc., but if one or two species be used every requirement 
in house construction and furnishing may be met. Perhaps one of the 
most curious is the employment of specially prepared shps of bamboo 
for the purpose of letter-writing. M. Chavannes (Les Livres Chinois, etc.) 
has shown that in ancient times (or prior to the discovery of the art of 
paper-making in 105 a.d.) the stationery of China was mainly of this 
nature. Stein [Ancient Khotan, 1907, 358) has moreover shown that the 
oldest manuscripts discovered by him (3rd century) were written on spe- 
cially prepared pieces of wood made up on the pattern of the older bamboo 
shps (see under Leather, p. 636; also Paper and Paper aterials, 
p. 862). The reader had better also consult the account of the 
economic uses of the Bamboo as given in the Dictionary. 
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A century ago the manufacture of carbonate of soda from the ashes of certain 
saltworts w an important industry. Attention was accordingly early directed 
to India as a source of supply for Great Britain to supplement that obtained from 
Spain. Roxburgh, Royle, Baden-Powell and many other writers in succession 
d cribed the existing trade and discussed its possible developments. Rox- 
burgh {FI. Ind., ii., 61) practically speaks of the future of the Indian barilla trade 
as being of national importance. He explains that one species oi Stiiicorniu, 
one of A.t'tHrociie'tmim and one oi Suisoifi, which are extremely abundant 
plants on the Coromandel Coast, nsdght be made to yield barilla sufficient to 
make Soap and Glass for the whole world, since labour is cheap and popula- 
tion abundant. That opinion was written before the date of the famine 
that removed fully half the labouring classes of Coromandel (1791-3). It 
need hardly be said, however, that the discovery of Le Blanc’s method of pre- 
paring sodium carbonate chemically from common salt not only destroyed 
these and all other similar expectations of a remunerative trade in bariUa, but 
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revolutionised the world’s necessities and demands for the salt. At the present 
moment were the available lands not only of Coromandel but of all similar 
suitable tracts in India to be devoted exclusively to the production of barilla, 
they probably could not supply a tithe of the present demands for sodium car- 
bonate. 

Baden-Powell {Ph. Prod., 186S, i., 86) gives an instructive account of the 
barilla industry of the Panjab. Very little of importance has since been written 
on this subject and the following abstract may, therefore, be taken from that 
work “ The process by which this substance is prepared is carried on during 
the month of October and three following months. The plant after being 
cut down is allowed to dry. The next step is to dig a pit of a hemispherical 
shape, about 6 feet in circumference and 3 feet deep. One or more vessels with 
holes perforated are inverted and placed in the bottom of the pit, the holes being 
kept closed until the alkali begins to flow, when they are opened by a stick previously 
arranged for that purpose. The dry plants are gradually burnt, and during the pro- 
cess a liquid substance is found to nm down into the inverted vessels. After this 
has taken place, the residue is stirred up by means of a flat piece of wood and kept 
covered over for three or four days till it cools. Care must be taken not to allow 
water to get to the molten liquid, otherwise the whole mass would blow up. 
In the inverted vessels will be found a pure form of Ichdr sajji (sometimes called 
lota (pot) sajji) and in the bottom of the pit an impure form containing a mixture 
of ashes.” 

In the dictionary more recent papers are reviewed- The Deputy Commis- 
sioner of Multan says that in that district the plants are collected in January 
and February. He then observes that the land on which barilla-yielding plants 
grow was in 1883-4 leased for Rs. 7,907. The Settlement Report of Shahpur 
District contains an interesting account of the barilla industry in which it is 
stated that the farming of the monopoly fetches upwards of Rs. 8,000 a year. 
The quantity of sajji manufactured is said to be about 10,000 maunds. In 
Montgomery and Jhang the khdr (or khangan kJidr) plant is MtaioxyUm reenrvum, 
and this is supposed to yield the finest quality of sajji ; the inferior qualities 
are believed to be made from the various species of land, of wliich the gora land 
is the best [Salsola fattitla). 

In Sind the plant that yields the best sajji is said to be knovm as lani. This 
grows wild all over the province and springs up spontaneously after a copious 
fall of rain. The process of manufacture pursued in Sind differs from that 
described in connection with the Panj4b in the circumstance that earthen pots 
{lota) are not employed. The industry floiuishes most at Kutchi in Khelat, 
where over 5,000 maunds are annually prepared. In Shikdrpur a like quantity 
is made, and in Thar and Parkar about 3,000 maimds are annually turned out. 

There seems also to exist a fairly extensive manufacture of sodium carbonate 
at Aden from the so-called Aden Balsam (? sitmda uttdi flora). 

The publication of the article “ Barilla ” (in the first volume of the Dictionary) 
led to a correspondence on the subject of a possible extension of the industry. 
In 1888 the Madras Government asked the assistance of the Director of Agricul- 
ture in the Panjdb. The result was that Mr, J. B. Drummond, then Deputy 
Commissioner of Karn^l, was invited to draw up a report on the Panjdb salt- 
worts actually in use in the manufacture of barilla, and this was furnished to 
the Madras Government. After considering the information procured from 
vario sources, the conclusions arrived at by the Government may be put 
thus : — 

1. It was cheaper and more convenient to obtain sodium carbonate from 
alkali deposits in the soil (such as the well-known dhobi’’ s earths of various parts of 
the Presidency) than to bum saltworts and manufacture barilla. 

2. The imported pure salt could be had at such a low price that it was 
doubtful whether either method was likely in the future to compete suc- 
cessfully. 

Indian Saltworts^ 

The following may be given (in continuation of the observations under 
Alkali Soils— R4h, p, 61) as an alphabetical enumeration of the better known 
saltworts of India, in which all those that might be successfully tried in reclama- 
tion of reh efflorescence have been shown, as well as those actually employed in 
the manufacture of barilla. 

Arthrocne u Indicu ,Moq. T!h& jadu^lang,inaohola,ghuri, chil,umari, koia‘ 
a native pf the salt marshes of Bengal, Madras and Bombay. 
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Atriplex repens, Roth. A shrubby plant found on the coast of South 
India and the Deccan. Experimented with unsuccessfully in Madras a 
source of barilla. A. stoek^u, Boiss., a shrubby species {juri) common in the 
salt marshes at Karachi and fairly common in Gujarat. [Cf. Agri, Joum. Ind., 
ii., 167.] 

alocharis violacea, Bunge. A small diffuse annual common in the Peshawar 
Valley, Western Panjdb, Salt Range, and Baluchistan. 

aloxylon recurvu , Bunge. The hhdr, khdri-lani, etc. — a straggling bush 
plentiful in the C. and W. Panjab plains and Salt Range, also found in Sind, 
Deccan (Coimbatore) and Burma. This is the most important barilla-yielding 
species. H. mnltlflontnr, Bunge, and . salieornicti/ni, Bunge; the former OCCUTS 
in the Panjdb and the latter in Sind. They seem to be used as adulterants or 
substitutes for . Tecurvunn. \Gf. Agvi, Jouvyi. 

ochia indica, Wight. Bui, Icaura ro — a herbaceous plant which oecius from 
Delhi to the Indus and also in the Deccan (Coimbatore). Wf. Agri. Journ. 
Jnd., ii., 167.] 

Salicornia brachiata, Roxb. The quoilu, umari-Mrai — a small shrub found on 
most salt marshes in Bengal, South India (Tanjore), etc. 

Salsola foetida, Dei. The land, shora {shorga), lanan, ella-Jcura, etc. — a saltwort 
much valued as fodder for camels and employed in the Hari~rud in the Panj4b 
from Peshawar Valley south-westwards. 

Su da fruticosa, Forsh. The lunah, choti-lani, limch, ushah lani—^ sub-erect 
shrub of N.W. India throughout the Panjab. Used mainly as an Adulterant 
in barilla, s. 'niotioica, Forsk.—a, shrubby species met with on the coast 
of the S. Deccan, s. mtdiflom, Moq. — morasa, hhdri-ldni, geria, hiray, rava kada, 
a shrub met with on the coasts of Bengal, Bombay and S. India, s. maHUma, 
Dumort.^ — lani, khdri-lani, land, yella kiray, ila or ella-kura. A herbaceous species 
(occasionally shrubby) met with in the Upper Gangetic plains from Delhi to 
the sea-coasts of Bengal, Bombay and the Deccan. The leaves are eaten, 
especially in times of famine. Drummond says that most references by 
authors to imdifiora should be taken as denoting this plant. Wf. Kew Bull., 
1891,96-7.] 

For information regarding exotic drought -resisting plants in India confer with 
paper by Sly in The AgriculturalJ ournal of India (n., pt. ii., 161-70). 

A T AN WICK -W R , 1 o p i i , t 

F n uf cture; Mukharji, Art. Manuf. Ind., 1888, 

307-14 ; Ind. Art at Delhi, 1903, 220 ; Gee, Monog. Fibrous Manuf. 
FI., 13-4. 

The above heading embraces several distinct crafts, but since the materials em^ 
ployed are often identical, collective treatment may perhaps be the most satisfactory. 
The opening paragraph of the article Bamboos has already set forth some of the 
leading ideas that prevail, such as the separation of the Bamboos {Bamhusem) 
from the Canes {Calamus) and from the Reeds. But there remains the even 
more difficult task of designing a classification for the basket materials that are 
neither reeds nor canes, and for the matting materials that are often grasses, reeds, 
canes or even bamboos. It is proposed to get over this difficulty by furnishing in 
this work several articles that conjointly may embrace the whole of these some- 
what diversified crafts and materials. These wiU be (a) Bamboos : (&) Calamus : 
(c) Basket and Wicker-work- — ^the reeds for the most part : (d) Cyperus or Grass- 
Matting : and (e) Mats and Matting. But over and above these collective 
articles, certain substances that have other and more important uses than as 
materials for baskets and mats will be discussed in their own alphabetical posi^ 
tions, and references to these are accordingly given in the collective articles so 
that the reader may have little difficulty in discovering the products necessary 
to complete special enumerations. 

Throughout India basket-making in some form is practised, and very largely 
so by the gipsy class. In the rural districts it is of the crudest possible kind, 
the baskets produced being intended purely and simply for agricultural purposes. 
Here and there, however, basket-making, a consequence of special materials 
and facilities, attains a fairly high position, and in one or two instances even 
becomes artistic and ornamental. The following may be mentioned as the chief 
materials used and the centres of their utilisation, taken up in the alphabetical 
sequence of the scientific names of the plants concerned :— 

Acacia arabica — Agricultural baskets (see p. 8). 
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AlnuS nitida.— The alder or shrol, udish, etc., twigs used in tying loads, in p.E.P., 
construction of rope-bridges and of crude baskets. i*j 175-7. 

Arundinaria spp. (see Bamboos, p. 99). ^ ^ tt* 

a busa, etc. (see Bamboos, pp. 99—101 et seq.) Along the of the Hima- 
laya from east to west, bamboo basket-malving is an important industry. The 
combined hat and umbrella of the Assam and Burmese cultivators, as also the 
liighly artistic hats of the Shans, are made of bamboo. In Bengal, ingenious and 
often neatly constructed fish-traps and bird-cages are also constructed of bamboo. 

The trafide in these articles is by no means insigmficant. 

orassus flabellifer. — Fancy baskets, etc. (see p. 170). 

Cajanus Indicus, — Agricultural baskets (see p. 200). 

Gala us (see pp. 201-4.) Cane baskets of great strength are largely pro- 
duced in Bengal, as for example in Patna, Pubna, etc. These are formed of 
entire canes wound round and round and held in position by tie-bands. Fancy 
cane-work is largely produced in Poona, Ratnagin, Kanara, etc. In Bengal a 
small colony of Chinamen are engaged in the production of cane-chairs, baskets, 

etc. In Shimoya in Mysore and in several localities in Coorg cane-work of 

some note is turned out. 

Caryota urens (see p. 286). 

Corypha u braeulifera (see p. 429). 

endrocala us (see Bamboos, p. 102). , ^ ^ t • ^ ^ 

Indigofera atropurpurea, — The hankaU, sahuan, and I. Gerardiana, the haU., B. .P., 

khenti, etc., are fairly extensivelj^ employed by the hillmen to tie loads and iv., 3 4-5. 
make baskets, etc. 

elocala us eo pactiflorus. — ^The bamboo most highly prized for lacquered 
boxes and trays (see p. 103). 

Parrotia Jacque ontiana, — The paher or pishor, killar, spilecha, etc., of the D.E.P., 

N. W. Himalaya, is a most useful shrub, the twigs of which are extensively vL, pt, i., 
employed in binding loads, making strong (though not very durable) baskets HI. 
and in constructing the so-called rope-bridges (jhiilaa) which are thrown across 
the mountain torrents. Occasionally twigs of Cotoneastur, indigofera , oiea, 
and Stiiix are mixed with rarrotia, and in other parts of the Himalaya 
the grass iscJimmum. is mainly used for these bridges. 

Ph nix (see pp, 884-5). Beautiful cigar-cases are plaited in Madras cigar-cases, 
from specially prepared strips of the leaves of this palm. The leaves, which are 
known as bhutra or khushahy are also woven or plaited into fans, baskets and 
ropes, etc. The leaf -stalks (chhari) make excellent walking-sticks, and split up 
they furnish a material which is woven into exceedingly strong crates and Orates, 
baskets. W. H- Gee (l.c. 15) says that in the Panj4b the manufacture of 
fans from the date-palm is universal, and that there is a fair export in 
these articles from Peshawar. Fans are made largely in Rohtak and Karnal. pans. 

In Delhi also there are two factories for date-palm fans. The leaf is soaked in 
water for a short time and some of the leaflets cut off and plaited in with those 
that remain, thus forming the fan. They are then stained according to certain 
patterns. A man can make about twelve such fans a day. In most parts of the 
country where one or other of the date-palms is plentiful the leaves ’are largely 
employed in the construction of baskets, as a rule in the bee-hive shape. These Baskets, 
are produced in the Madras and Bombay Presidencies and in the Panj5.b, Sind, 

Baluchistan and Afghanistan. In the eastern parts of Bengal, matting used in Matting, 
houses is almost always of khajur (jpUfte^Ux) and is sold at about Rs. 6 per 100 
square yards. [<7/. Gee, l.c. 6, 14.] 

Phxag ites (see ats and atting, p- 777). 

Pseudostachyu (see Bamboos, p. 104). 

us Gotlnus. — The Elm-leaved Sumach or tinga, phan, etc.; shoots D. .P.,^ 
employed in coarse basket-making. vi., pt, i., 

Saccharu arun naceu (see unj, pp. 929-30), 49 . 

Salix.' — Several species of Willow. There does not appear to be in B. .P., 
India any generic name like osier which denotes the specially grown shoots vi., pt. ii,, 
used in basket-making, but bed or bent hxe very general names, and others 3 7- 1. 
such as 6m, 6^5, 6wa, bheahf baiahf bhaina, bes, etc., all denote willows. 

Although never so successfully worked up in Europe, the willows of India 
are of the greatest possible value to the people. The kUtaa or load-baskets KUtas. 
carried on the back by the hillmen are very generally made of willow, and 
the long willow-baskets losed in conveying apples and pears from Hullu 
and Kashmir to the plains are well known. The MUa is a p dinted basket so 
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designed as to throw the chief weight on the shoulders- In some of the 
lails and asylums of India admirable willow’ baskets and chairs are now pro- 
duced, but this is apparently a modern industry. Willow twigs, when pro- 
curable are largely used in all rural parts of the coimtry for wattles, weirs 
dams and fences. The bark is often stripped off the twigs and used^ in place of 
string, the twigs being then converted into charcoal, which is viewed as of 

^^^Tacc^^rfnnatiflda. — The dha% diva, periya, Icanda, kanli-kund, iouk-ta, 
etc. An investigation recently conducted at the Imperial Institute into the 
possibility of this plant being used as a braiding material, resulted negatively. 
But the tubers are fairly extensively eaten by the hill tribes of Chota Nagpur 
and the Central Provinces. [Of. Forster, PI Esc., 1786, 59 ; Rumphius, Herb. 
Amb., V., t. 114 ; Nicholls, Excise Eept. C. Prov., 1878-9, app. D.] 

Ta arix. — The jau affords long flexible twigs that are very generally 
employed in the manufacture of baskets, brooms and wattles, especially in 
South Paniab. Stein (Ancient Khotan, 1907, 332 et seq.) makes repeated refer- 
ence to the tamarisk as seen in the ruins of Khotan, the specimens being 
found in association with other objects of date 3rd to _8th centuries. Wattle 
mattings of tamarisk plastered over were one of the chief methods of forming 
partitions in house-construction. The pens used by these ancient peoples were 
also made of tamarisk wood. 

Triticu , also Oryza and other straws are worked up into fancy 
baskets, as for example in Hazara and Nepal. W. H. Gee (Z.c. 14) observes 
that the wheat-straw baskets of Hazara are of two kinds, viz. mandma 
and parotas. “ The former cylindrical and narrow at the base, the latter with 
straight sides ; both are often worked in coloured designs and cost from Ha. 0-4-0 
fco Rs. 1.’" Collins (Arts and Manuf. Beng., 1890, 6) says that “in the 
and Bhagalpore Divisions fancy baskets of coloured grasses are made by high- 
caste ladies. . . . Fancy straw baskets are made in Purneah district. Leghorn 
hats €ire made of the straw of spelt wheat (see p. 1084). 

Typha (see. ats and atting, p. 777). 

Vetiveria zizanioides. — The khas-khas (see p. 1106). 

[The following special works may be consulted in amplification of the particu- 
lars here given regarding basket-ware : — Hoey, Monog. Trade and Manuf . N. Jnd., 
1880, 72-5 ; Kipling, Ind. Pb.jinJourn. Ind. Arts, 1885, i., 80 ; Lawrence, Valley 
of Kashmir, 1895, 250, 372 ; Stuart, Man. S. Kanara, 1895, ii., 149 \ Kew Bull., 
1899, 200 ; James, Basket Makers of California, 1901 ; O. T. Mason, Smithsoman 
Inst. Ann. Kept., 1902, 185-548 (plates 10 to 248) ,* etc., etc.] 


A lA UTY AC A, Hoxh., 1805, viii., 477-85, 

with coloured plate ; also FI. Ind., ii., 527 ; Traill, Proc. Roy. As. 
Soc., 1838, 115-7; Gamble, Man. Ind. Timhs., 448; FI. Br. Ind., iii., 
546; Sabotage.®. The Indian Butter Tree, 'phulwdrd, chiura, chdra, 
cheuU, churi, yel, etc. The butter is called chiura-he-pina, phalel or phulwa. 
A large deciduous tree of the Sub -Himalayan tracts from the Ganges to 
Bhutan, ascending to altitudes of 15,000 feet. 

. 1 tifoli , Itoxb.^ PI Coro. Coast, i., 20, t. 19 ; also FI 
Ind., ii., 526; Chas. Hamilton, As. Res., 1788, L, 300-19 ; Jones, 
As. Res., 1795, iv., 285; Taleef Shereef (Playfair, transL), 1833, 161; 
Elhot, FI. Andh., 1859, 70; Gibson, Hooker's (Kew) Journ. Bot., 1853, 
90 ; Dymock, Mat. Med. W. Ind. (2nd ed.), 476-9; Campbell, Econ. 
Prod. Chota Nagpur, No. 8401 ; Pharmacog. Ind., 1891, ii., 354-62 ; 
Forsyth, Highlands of Central India, etc. (2nd ed.), 75 ; G. M. Ryan, 
Comm. Value of Mhowra Seeds, in Ind. For., 1903, xxix., 543-9 ; Cooke, 
FI. Pres. Bomb., ii., 92 ; Rec. Bot. Surv. Ind., ii., 115 ; FI. Br. Ind., hi., 
544; Agri. Ledg., 1899, No. 12. The Mahua, Mahwa or Mowha 
Tree, mahua, moha, mhova, matkom, mohul, mahu, moho, irpi, irhu, ippa, 
yeppa, illupei {illupai), hinge, punam, kanzaw, etc., etc. A large deciduous 
tree of the forests of the central tracts of India from Western Bengal, 
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Oudh and Kmnaoii to Gujarat, Kanara and Burma. It ascends the 
hills to altitudes of close on 4,000 feet and is often cultivated. 

. Ion ifoli , Limi, ; Gaertner, Fruct. et Sem. PI., ii., t. 104 ; D. .p., 
Lamh., Illust., t. 398; Roxb., FI. Ind., ii., 523; Wight, Illust. Ind. i*, 416- . 
Bot., ii., t. 147 ; Rec. Bot. Surv. Ind., ii., 183 ; Gamble, Man. Ind. Timbs., 

448 ; Cooke, FI. Pres. Bomb., ii., 92 ; FI. Br. Ind., iii., 544. This ever- ahul 
green tree is met with from the Konkan southwards and replaces 
B. latifolia in South India. It is most frequently met with in cultiva- 
fcion. The Tamil, Telegu and other South Indian names mentioned above 
more especially refer to it, such as yepjpa, pinna, illipi, ippi, hippe, 

mi, mete, etc. 

1 b Pie , Bedd,, Foresters Manual, 140 ; Talbot, List D. .P., 

Trees, etc. (2nd ed.), 207; Woodrow, in Journ. Bomb. Nat. Hist. Soc., 41 . 

1898, V., 163 ; Cooke, FI. Pres. Bomb., ii., 93. A tall tree of the Western 

Ghats from Kanara to Travancore and the Anaimalais, ascending to ahua. 

a,ltitudes of 4,000 feet. It is best known by the names att-illupei, 

udlu, etc. 

Habitat. — The maliua, though met with in a purely wild state in many parts of Wild also 
India, is of the greatest possible value to the inhabitants of large tracts of country Semi- 
where it exists in a state of semi- cultivation. It prefers dry sandy and even cultivated, 
rocky soil to rich low-lying and inundated lands. Apparently it is self-sown, 
the seedlings being in some parts of the country protected for a few years [Ind. 

For., 1880, V,, 468). But by the casual visitor, it would appear, seedlings are not Paucity of 
readily detected. Hamilton in 1788 {l.c. 305) says that neither he nor any of his Seedlings. 

:riends had ever seen an infant plant. Several writers have recorded the same 

observation. Mr. Sly (Commissioner of Settlements and Agriculture in the 

Central Provinces) does so in liis Annual Report for 1902-3, and adds that in Disappearance. 

jhe absence of reproduction it is only a question of time for many villages to 

.ose a most valuable addition to their food supplies. Numerous writers deplore 

;he disappearance of the tree from regions where it formerly grew. Others 

irge, and with much force, that every effort should be made to extend rather than Extended 

30 contract its cultivation. As a protection against famine few schemes are ^oduotion 

30 be more highly commended (for many parts of India) than systematic cultiva- ^i^able. 

3ion of mahua where suitable lands are available. 

istory of ahua. — It seems highly probable that the economic information History, 
published from time to time regarding the mdhua tree is fully applicable to all the 
ibove-mentioned species, each in its own area being the mahua or illupei of 
popular writers. Prom the industrial standpoint there is in fact no very sufficient 
•eason for their different values. The most remarkable fact regarding the 
nahua is that it appears to have escaped the notice of all the early European 
ravellers— Marco Polo, Vasco da Gama, Garcia de Orta, Varth^ma, Linschoten, 
ravernier, Rheede and Rumphius are silent regarding this most valuable tree. 
t was, however, well known to the classic authors of India. Its best-known Sanskrit 
3anslmt name is madhuha. Susruta describes the spirit obtained by the distil- ^^.o^lodge. 
ation of the flowers, and the oil from the seed is mentioned by Chadradatta. ®Pkit. 
hn Batuta, who travelled in India in 1332, calls it mahwa and remarks that the 
un-dried flowers taste like figs (Dymock). In the Memoirs of the Emperor 
Saber, written from 1494 to 1529 (Leyden and Erskine, transl., 1826, 325), the Baber. 
nehweh or gal-chekan is said to be a wide-spreading tree of whose timbers the 
liOuses of the Natives of Hindustan are chiefly constructed. Mention is also 
uade of the spirit extracted from the flowers, of the dried flowers eaten like 
aisins, and of an oil extracted from the kernel. Thevenot (Travels Levant^ 
ndosfan, e^c. (Engl, transl.), 1687, iii., 94),^pealdng of Golconda, tells us that ' 

lumps of a tree called Mahoua^^ were placed along the boundary of the 
erritory of the “ Mogul.” The Am-a-AAj&ctrij, 1590 (Blochmann, tr si., 70), refers -^bar. 
o it as yielding a fruit known as gilaundah, which Abul Pazl adds is employed 
a the preparation of an intoxicant. The botanical and other writers mentioned 
bove in connection with each species, carry the history of the products of these 
)laiits up to the most recent dates, and it may be added that only the more im- 
)ortant, and especially those not mentioned in the Dictionary, beon quoted, 
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Economic Value. — It may be said that there are two great products of the 
tree, {a) the Edible Flowers and (6) the OiL-yielding seeds. The Dictionary 
should be consulted for the minor uses, and these may therefore be disposed of 
here very briefly. A Gum or gutta (the milky sap hardened) flows from incisions 
or abrasions on the stem (see p. 627). [Cf. Fharmacog. Ind., ii., 358-60 and 361 
for its chemical properties and uses.] In some parts of the country ringing 
of the stems is practised just on the setting of the fruits. When this is done 
the gum may be obtained in abundance. The bark is employed as a Dye. The 
flowers, the oil, the spirit distilled from the flowers, and the bark are all used 
MEDiGiKALLT. Lastly the Timber has some merit, but the trees are, as a rule, 
too valuable to allow of their being killed for this purpose. 

The Flowers, — Tlie mahua shows its leaves from February to April. 
The cream-coloured flowers appear as great clusters (of 30 to 50) near the 
ends of the branches, from March to April, and are soon followed by the 
young leaves. Preparatory to the harvest of flowers the people clear 
the ground below the trees by burning the weeds and smoothing the soil. 
About March the flowers begin to come to maturity, and every morning 
just after sunrise the succulent corolla-tubes fall in showers to the ground. 
This continues till the end of April, each tree yielding from 2 to 4 maunds 
of flowers, but usually the fall from a single tree is complete in about 7 
to 10 days. Mukerji (Handhooh Ind, ^yn., 291) says the yield of each 
tree is from 5 to 8 maunds. A drying-floor is prepared in a position 
central to a selected batch of trees. The ground is smoothed and beaten, 
etc. ; on this the flowers as collected day by day are spread out to dry in 
the sun. In a few days they shrink in size, change in colour to a reddish- 
brown, and their peculiar sweet smell becomes more concentrated and its 
resemblance to that of mice more intense. But the mahua that is intended 
for sale is not dried to the same extent as that set apart for home con- 
sumption, and naturally so since the loss in weight is considerable. But 
mahua is eaten extensively while fresh — in the dried form it is cooked and 
eaten along with rice and other grains or food materials. Before being 
eaten the dry corolla tubes are beaten with a stick to expel the stamens 
(jili) ; the quantity required is then boiled for six hours or so and left to 
simmer until the water has been entirely evaporated and the Tnahua 
produced in a soft juicy condition. Tamarind or sal seeds and gram are 
frequently eaten along with mahua. By the better classes it is fried with 
ghi (butter) or with mahua oil. It is extremely sweet, but the power to 
eat and digest this form of food is an acquired one, so that few Europeans 
are able to consume more than one flower without having disagreeable 
after effects , Sometimes the mahua is dried completely, reduced to a 
powder, and mixed with other articles of food. In that condition it is 
often baked into cakes. Sugar may also be prepared from the flowers or 
they may be distilled and a wholesome spirit prepared, the chief objection 
to which is its peculiar penetrating smeU of mice Nicholls estimated 
that in the Central Provinces 1, 400, 000 persons use mahua as a regular 
article of food, each person consuming one maund per annum — an amount 
that would set free about I J maunds of grain or about 30 per cent, of the 
food necessities of the people in question. This at the lowest estimate 
comes to one quarter of a million pounds sterling which the tree presents 
annually to these provinces. It would serve no purpose to speculate as 
to the corresponding total supply for all India ; the above illustration 
of one province exemplifies its extreme value, 

Mahua, in times of abundance, may be purchased at a very small figure, 
but normally it costs about 13 annas a maund. As a rule the surplus 
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over local necessities is sold. The chief purchasers are the distillers, and 

the additional revenue thus derived greatly enhances the^ value of the 

tree. Some few years ago the experiment was attempted in Bombay of 

the Forest Department becoming the vendors of the available surplus 

and selling to the trade. The object in view was the protection of the 

poor and ignorant people, who it was believed often got but a fraction 

of the actual value of their produce. At that time also there was a 

fairly brisk new export trade in mahua, which went apparently to Europe 

to be used for distillation. It is generally believed that the action of 

the French Grovernment in closing their ports to mahua ruined the 

foreign traffic and accordingly the exports shrank to small proportions, 

the article being at present exclusively used in Europe to feed pigs — a European uses, 

purpose recommended originally by E. Lockwood [Jouvn. Linn, Soc., 

xvii., 89). 

Mahua Spirit , — As already indicated, the art of distilling these pirit. 
flowers is a very ancient one in India. Susruta mentions mahua spirit. 

The Ain-i-Akhari alludes to it. Hove (who travelled in Bombay in 1787, 

142) tells us that the mawra (as he calls it) afiords when distilled a pure and 
very pleasant but remarkably strong spirit. This he observes is often Adulteration of. 
poisoned with Datura^ and accordingly he concludes, "'I would advise the 
Company to send out orders to their Settlements to inspect the common 
liquors more minutely and they would not lose half the troops which they 
commonly do on this side of India.” Williamson {Bast Ind. Vade Mecurri^ Early Accounts 
ii., 153) tells us that in 1810 the number of shops for the sale of mahua and 
other spirits was absolutely incalculable.” Thus India had little to 
learn from Europe either in the art of distillation or in the habit of 
alcoholic consumption. The registration and supervision of the traffic 
which had been inherited by the Company and by the Crown became a 
necessary evil. 

One of the best accounts of mahua spirit is that by Archibald 
Keir (As. Bes., 1788, i., 309-19). That article was written in Chatra in 
Kamgar after a most careful personal study of the subject. Dr. Gibson 
(Hooker^s (Kew) Journ, Bot., 1853, v., 90) tells us that in Gujarat and 
Eajputana every village has its spirit-shop, and he adds that the 
Government duty on the spirit distilled at Caranja, opposite Bombay, 
came to something like £80,000. He then observes that the spirit 
prepared was something like Irish whisky but had a strong smoky and 
rather fcBtid flavour. 

The aroma is the chief disadvantage to the spirit, but it is understood its Aroma, 
that a gentleman who experimented in Monghyr very extensively with this 
issue, succeeded in producing a spirit quite free from the objectionable 
snieill. Lockwood tells us that he had ascertained that six gallons of 
spirit could in Europe be produced from one hundredweight of mahua. yi^a. 

More recently it has been found that as much as 7*6 gallons per cwt. can 
be produced, the yield from molasses being only 5J gallons, and much 
less from barley, potatoes, etc. [0/. Manson, Journ. AgrL'Sort. Sac, 

Ind., 1886, vii., 83-5.] He tells us^that the spirit is called daru hnd 
much resembles Hollands both in appearance and taste, but unfortunately 
it retains the sickening flavour of the flowers. The method of dis- 
tillation is similar to that pursued in all other countries, save that in 
India it is less scientific and correspondingly more wasteful (see leusine^ 
p, 521). For prep^mtiou pf yi^egar from mahuu flowers, gop p, U09f 
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The Seed, Oil and Butter. — From the remotest antiquity it has 
been known that the seeds of this plant contain a large quantity of an 
exceedingly good edible oil, which owing to the ease with which it solidifies 
is often called Mahua Butter. The oil from H. hutyracea is gene- 
rally upheld as more valuable than that of the other three species, chiefly 
because it solidifies almost immediately after being expressed from the 
seeds. Roxburgh (As. Res., viii., 477-85) has given a full account not 
only of the butter of J5. butyracea but of the oil of longifoUa, 
the last mentioned being from the pen of the Rev, Dr. John. In the 
Journals of the Agri. Horticultural Society of India numerous papers have 
appeared urging the desirability of an extended production and use of 
these oils (1848, vi., 219-22, also app. Ixix, cxiv. ; 1861, xii., 345, n.s. ; 
1869, i., 394-7 ; 1886, vii., 76-92 ; etc). Instructive and useful are also 
the articles by Lockwood in the Journal Linncean Society (1878, xvii., 
89) ; in the Dictionary (1885, i.) ; in The Agricultural Ledger (1899, No. 12) ; 
and in Mukerji’s Handhooh of Indian Agriculture (1901, 290-1), which carry 
the subject up to the most recent and very admirable paper by G. M. Ryan 
(Ind. For., 1903, xxix., 543-9). This, among other features of interest, 
sets forth particulars of a new trade..that seems of growing value to India. 
The seeds (nuts), he observes, are commonly known as mohoti, and are 
collected about the end of May to beginning of June. There is a con- 
siderable local demand for them all over the country, but apparently a 
practical margin for export is annually available. Ryan puts the 
price of the seeds at Rs. 4^ per cwt., which shows a net profit to the 

trader of 13 annas. During the past five or six years the foreign traffic 

has rapidly expanded, and stands now at about 500,000 cwt. It would 
seem that these nuts are consigned to Hamburg and Antwerp, and the 
supphes are drawn from Bombay, Rajputana, Central India, Central 
Provinces and even the United Provinces. A difficulty would appear, 
however, to exist in Europe in the disposal of the cake, which in India is 
used as a manure. [Cf. Leather, Agri. Ledg., 1897, No. 8, 23.] 

The oil of the mahua proper (not mahua butter) is greenish-yellow, 
and is largely eaten all over India, and in addition is used to adulterate 
ghi. It is sometimes called dolo oil. In South India the solid form is 

called illipi butter. Here and there a fair quantity of soap is made 

from this oil. The oil is also largely burned by the hill tribes, who 
express it crudely from the seeds. Apparently the only limitation to 
the uses of the oil is the want of enterprise in its extended production. 

AU INIA, Linti.; FI. Br. Ind., il, 275-84 ; Gamble, ilf an. 
Timhs., ; Pharmacog. Ind., i., 536-7, 549 ; Cooke, FI. Pres. Bomb., 
i., 430-4 ; Duthie, FI. TJpfer Gang. Plain, i., 297-301; Leguminos.®^ A 
genus of arborescent or scandent plants difiused throughout the tropics. 
Out of 130 species which have been described, 30 are Indian ; those 
enumerated below are, therefore, the species of economic importance. 

. anguina, Roxb. The nag-'put, naiwilli, suhatungrnugrik — a climber of N. and 
E. Bengal, Sikkim, Chittagong, Martaban, Burma and South India, etc. 

. aerostachya, W^a//. The gunda-gilla—&xi extensive climber found in the 
forests of Sylhet and Assam. 

. alabarica, Roxb. The amli, Jcarmai, gourtJtati, laba, amli^taki, kattra, chep- 
pura, korala, kundapula, etc- — a b hy tree met with in the Sub-Himalayan 
tract, from the Ganges to Assam, and in Bengal, Burma, and South India. 

. purp ea, Unn. TAie koiral, kolidr, etc. — a moderate-sized deciduous tree of 
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the Sub-Himalaj^an tract from the Indus eastward, also of Central and South 
India and Burma. 

. race osa, Lam. The kachnal^ banraf, kaimu, katmanli, areka, ari, asotri, aupta, 
palan, etc. — a small crooked tree met with in the Sub-Himalayan tract from 
the Ravi eastwards, in Oudh, Bengal, Burma, and Central and South India. 

. retusa, Ham. The kurdly karidla, Idba, etc. — a moderate-sized deciduous tree 
of the N.W. Himalaya from the Be as eastward, to Simla, Garhwal, Kumaon 
and Central India. 

.to entosa, Linn. Th.Qkachnd7\a8undro,chdmaly etc. — an erect slirub met with 
in the U. Provinces, and throughout India to Ceylon and Penang. 

. Vahlii, VJ. & A. The malghdriy chehur, silidm^ horla, sungung riky jomy Zama, 
shioUy maulan, etc. — one of the most useful of Indian climbing Bauhinias. 

It is found all along the lower Himalaya from the Chenab eastward, in H. and 
C. India and Tenasserim. [Cf. Hooper, Rept. Labor. Ind. Mus., 1904-5, 28.] 

. variegata, Linn. The kachnavy koliavy rakta kdirichany kurmangy singyay kundol, 
takiy kovidaray bwechiriy etc. — a moderate-sized deciduous tree found in the Sub- 
Himalayan tract from the Indus eastward and throughout the forests of India 
and Burma. It is largely cultivated in the plains as an ornamental tree. 

Most of the species yield a Gum which seems to be known by a generic name, Qy, 
sem-ki~g6nd. It is as a rule too little soluble in water to be of great vahie. 

That from b. vetiiHu {semla gdnd) is very like gum arabic. It is eaten by the 
poorer classes and is used to waterproof terraced roofs, and also medicinally 
as an external application to sores. By some Native practitioners it is re- 
garded as emmenagogue and diuretic. In the report by Dimstan, republished 
in The Agricultural Ledger (1900, No. 12), it is pointed out that the gum absorbs 
more than twice its own weight of water, and that a 10 per cent, solution yielded 
a thick mucilage which could not be manipulated. Several firms of brokers were 
asked to report on the gum. The estimated value was from 10a. to 205. per cwt. 

They did not consider the gum of any commercial importance. It must, there- 
fore, be regarded as mainly of local interest. The export from Dehra Hun 
amounts to about 2,500 maunds per annum, and the local valuation is about 
Rs. 1-8 to Rs. 2-8 per maund. 

Several species are reported to yield Oils, e.g. n . €ieftminata, . tomeutosa, oils, 
etc., but information as to their economic use (if any) is wanting. The bark 
of . pw'purea is used in Dyeing and Tanning and that of Ja. raeemo&n Dyes and Tan.-?, 
in dyeing. ^ The latter produces at first a dirty red colour, but the dyed 
article having been worked up in mud for some hours subsequently appears 
black or nearly black {Note by Conservator For.y B. Circ. Burmay 1896). 

SauJiinia is, however, principally noted for the Fibres afforded by one or two ibres. 
species. A cordage, strong but not durable in water, is made from the inner 
bark of B- irucetnosu. According to Dodge, this being very tough has been 
employed in India in the construction of certain bridges across the Jumna. The 
stems are usually cut in J uly or August. Concerning the strong cordage prepared 
from the bark of B. vat%ni a full account is given in the Dictionary {l.c. 424) 
and need not be repeated here. It is a very important article with the hill 
tribes. The malu fibre is one of the few that will stand to be dyed, bleached 
and worked up along with wool (Watt, Res. of Brit. Ind., 1894, 15). In certain 
districts ropes are made from it in two ways. Either real fibres of the branches 
are extracted and twisted into ropes or the branches are simply split up and 
used as natural ropes. They are known in the Ranjdb as uddla and are ex- 
tensively employed for tying slates and thatch on to roofs (Gee, Monog. Fibrous 
Manuf. Pb.y 1889-90, 5). The shoots are said to grow as much as 50 feet long 
in one year. 

Whilst it may be said that most of the species enumerated above are used edicine. 
in some way in Native Medicine, almost every part of - va^rtegata is so 
used. The bark, flowers, and root are triturated in rice-water for use a 
cataplasm. A decoction of the root is given in dyspepsia, the flowers are taken 
with sugar as a laxative, and the bark is regarded as tonic and anthelmintic. 

The medicinal use of the gum of B. ve^tisa has already been mentioned. 

. tomentosu is said to be antidysenteric and to be useful in liver-complaints. 

The leaves of it. vahiu are demulcent and the seeds tonic and aphrodisi / 

The acrid leaves of B. are used as Food in Burma and ombay,' Food and 

and elsewhere the yoimg shoots are eaten as a vegetable. The flowe ^’odder. 
of B. ptf rp urea are vised in curries as a pot-herb or are pickled. The leaves 
form a cattje-ppppg]^, ■ The buds and seeds of . raae^&^a a^e eaten by 
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Natives and the leaves are relished by buffaloes in N. India. The seeds of 
JB. Vaftiii are eaten raw or fried, and the young pods of this species and 
also of . vuf'iegata are cooked and eaten by some of the hill tribes. The 
Timber of JS. purptirea is used for agricultural implements, but of the other 
trees of this genus the wood is mainly useful for burning. The leaves of 
J3. vnriegata and JB- racemosti are made into cigarette-covers (bidis) — those 
of the former are said to be exported to Sind and Persia, while the latter 
in the Thana district alone bring a revenue of Rs. 1,600 a year.^ Those of 
JB. vahiii are made into cups, platters, etc., and the bark of this climber, as of 
JB. mam'ostacTtyti, is used for matchlocks. Finally, the leaves of .B. r€teeniosft 
are worshipped at the Dasara festival. 

A . — These may be referred to three groups : — 

(1) Mineral, including glass and stone-beads, alabaster and metal 
ornaments, etc. 

(2) Ani al, including-bones, corals, pearls, shells, etc. 

(3) Vegetable, including flowers, fruits, seeds, etc. 

(1) In the Mestebal group there is a large import trade, especially from Italy, 
in glass beads. The value of the trade in 1902-3 was Rs. 16,51,325, representing 
14,437 cwt. of goods, and in 1906—7, 22,520 cwt. or Rs. 24,02,442 (see Glass, 
p. 663). A considerable internal trade is also done in the cheaper kind of stones 
which are collected on the moimtains of India and Burma, as also brought 
across the northern land frontier (see Gem Stones, p. 560). Small beads made 
of various metals are also common, the more elegant being gold beads mixed 
with precious stones or coral. 

(2) Personal ornaments derived from the Animai. kingdom are chiefly Cowrie 
and Conch shells (see Shells, p. 989), feathers of birds, skins, furs, horns, bones, the 
smaller pearls, etc. Such information on these subjects as can be here given will 
be found under the respective articles. Birds’ Skins and Feathers (see imder Birds, 
pp. 138-42; Bones, p. 169 ; Hides, p. 639; orns, p. 645; and Pearls, p. 667). 

(3) In the Dictionary (i., 430-3) will be found a complete enumeration of the 
various plants of which certain parts are used for beads, rosaries, garlands, etc. 
In the more important instances the domestic uses will be found under the plant- 
names in their proper alphabetical positions — Adhatoda, gle, Coix, etc., etc. [C/. 
Views:, Agri. Ledg.f 1906, No. 6.] 

"CH - " R: e - 1 ; Tri ; 1 , w Iloe, 

p w How, etc., names given to various forms or qualities of tbe 
Edible Eolothurian ; Thurston, Mar, Fa, Rameswaram, Mad, Cent, Mus., 
sc. ser., 1887, No, 1, 15, etc. 

Habitat. — These edible Sea-slugs are found on the coast of the Mediterranean, 
the Eastern Archipelago, Australia, Mauritius, Ceylon and Zanzibar, whence they 
are occasionally brought to Bombay for re-export to China. Several species are 
found on the shores of the Andaman and Laccadive Islands and on the Burmese 
coast, particularly that of the Mergui Archipelago, where they are collected from 
the Nicobar Islands, the Maldives, the Gulf of Mandr, etc., cured ai^ sent to 
China w Burma and Madras ports. It is, however, mainly from New Caledonia, 
Tahiti and the Fiji Islands that China is supplied. 

Preparation, — ^Very Httle of a satisfactory nature is known regarding the 
Indian and Burmese species and qualities ; the methods of collection, curing and 
drying ; system of packing and exporting ; chief towns concerned in the trade ; 
seasons of collection, prices, etc., of these edible products. In fact very Httle of a 
practical nature has been contributed since Capt. Andrew Cheyne wrote his account 
^an abstract of wMch will be found in the Dictionary. Mr. Thurston tells us that 
‘ ■ The Tripangs are collected by Natj|,ves, as they He on the ud at low water, and 
placed in a cauldron which is heated by a charcoal fire. As the temperature 
rises in the cauldron, the stiU living anihaals commit suicide by ejecting their 
digestive apparatus, etc., and become reduced to empty membranous sacs, 
wliich, by loss of water consequent on the temperature to which they are exposed, 
shrivel up considerably. At the end of twenty minutes or half an hour the 
boiling process is stopped, then the same process is repeated for a similar 
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time. Finally, they are arranged in order according to their Size, and are then 
ready for shipment to China.” 

Trade. — The tripang is highly esteemed as an article of food by the Chinese 
and Japanese epicures. Minced down it is made into a thick gelatinous soup. 
It is seldom used by the Europeans in India, but is reported to be a favourite 
article of diet with the colonists of Manilla. The trade returns usually record 
a fairly large traffic to and from India and Burma. The foreign imports of 
India during 1901-6 averaged about 28,000 lb., valued at Rs. 10,000, and these 
came from, Ceylon, the Straits Settlements and Hongkong, and were consigned 
to Madras and Burma. In 1906-7 the actual imports were 6,744 lb., valued 
at Rs. 2,796. Formerly, of the exports of Indian Beche-de-Mer an average 
of about 100,000 lb., valued at Rs. 24,000 a year, went from Burma and Madras 
to the Straits Settlements. But within recent years the trade seems to have 
been declining, the exports in 1903 having been approximately 32,000 lb., 
valued at Rs. 6,000. Since then, however, they have fluctuated greatly, and 
ml906-7 were 44,468 lb., valued at Rs. 14,343. \Gf. Barbosa, Coasts E. Africa 
and Malabar (ed. Hakl. Soc.), 165 ; Forrest, Voy, Mergui, 1783, 83 ; Milburn, 
Or. Comm., 1813, ii., 305 ; Raffies, Hist. Java, 1817, i., 203-8 ; Royle, 
Prod. Isinglass, 1842, 64; Crawfurd, Diet. Ind. Isl. and Adj. Count., 1856, 440 ; 
CoUingwood, Eamhles of a Nat., 1868, 150; Mason, Burma and Its People, 393» 
728 ; also (ed. Theobald) i., 20 ; Hunter, Imp. Qaz., x., 295 {Expt. from 
Nicobars).^ 


: ’-WAX, ’-DAMMAR AND 

O Y. — It has to be admitted that in India Bee-culture takes a 
remarkably subordinate position. Whilst met with occasionally on the 
hills, it is a completely neglected industry on the plains as a whole. 
This circumstance is doubtless an expression of the influences, whatever 
these may have been, that consigned horticultural and dairy operations 
to village artificers rather than to farmers or agriculturists proper. 

The religious sentiment against taking life may doubtless have had 
a restricting power, and perhaps the climate and the seasons of flowering, 
together with the nature of tropical vegetation, may have been ascer- 
tained to be unfavourable, and thus have acted prejudicially against the 
establishment of regular bee-culture. But while there is no organised 
industry, bees exist plentifully here and there all over India and Burma, 
in a wild or semi-domesticated condition,, and supplies of both honey 
and wax are plentiful and of fair quality. It seems to be generally 
upheld in India that bee-culture is impossible in regions where species 
of do not abound. 

The following may be given as the chief honey and wax-yielding bees 
and the products derived from themj together with the references to 
standard works regarding the same : — 

I. ; Horne, Trans. Zool. Soc., vii., 181-4 ; Gale, and 

How to Manage Them, Agri. Gaz. N.-S. Wales, 1898, ix., 791-5, 1286-8, 
1397-1401; also Pender, Prod. Honey, 796-802, 899-907; Hooper, 
Agri. Ledg., 1904:, No. 7, 73-80; also Re^pt, Labor. Ind. Mus., 1903-4, 
25-6. 

{a) Apis dorsata, Fabr. ; Bingham, Fa. Br. Ind. (Hymenoptera), i., 657, The 
Wild Bee or Rock Bee of India : the vowra, lckago, Jeonegi or '^nge, dangara, 
sarang, bliamrriar, mahal, mahuh, bliavra, Vywai, aghya, age, togri,tagara, hhaga- 
mohu, pedda-pera, peria-them, perai-tenai-sgalu, malai-teni, pya-gyi, etc. 

abitat. — Found throughout India and. Burma, but rarely ascending the hilla 
to altitudes above 2,000 feet. It would seem to be most prevalent in localities 
where species of strobUantHea abound, d is reputed to move fro one 
locality to another with the somewhat spasmodic flowering of the plants, on 
which it seeks for its supply of honey, etc. Bingham rem ks, “So far as 
my observation goes, Fati'., the largest of the three speoi , 
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its wild state builds its combs exclusively more or less in the open — that is 
to say, on the undersides of the branches of large trees, in caves or imder over- 
hanging rocks, in buildings, etc.’* The combs are three to five feet long, and 
two feet or more deep : they consist of cells that are 4^ to the inch. Only oc- 
casionally is a second comb built, side by side with the first. Some of these 
combs weigh as much as a maund, and an average one gives from 10 to 20 lb. of 
honey and from 2 to 3 lb. of wax. Mr. J. D. Douglas’s note in the Dictionary {l.o. 435) 
furnished the following reasons against the systematic cultivation of this species ; — 
1. It builds naturally in the open. 2. It makes as a rule but one comb, so 
that honey cannot be removed without destroying the brood. 3. Its comb though 
large is not so great in cubic capacity as the combs of the ordinary domestic 
bee of Europe {A., 'tneiufera). 4. It is only met with in tropical countries. It 
may be added that it is a vicious, intractable insect. 

(6) A. Indica, Fabr.; Bingham (Z.c. 558); the Indian Semi-Domesticated 
Bee : the Hill Bee ; the Tbee Bee of Indian writers, or sathpuria, satha, 
sateri, satpada, mohury, mohri^ aira, ngap, yung^ onanchtilr, doar^ doyer sadhi, 
satde, holy tudir-jen, aduhu theni, thord egalu, pya aungy etc. 

abitat. — Found throughout India and Burma and ascending the hills to 
9,000 feet. In the high altitudes of its area, such as Bhutan, Hazara, Kashmir, 
Khasia hills and Simla, the insect seems to become larger than when met with 
in the plains and lower hills. Unlike A. dovsata it does not as a rule live 
in the open, but chooses hollow trees, overhanging eaves, crevices in walls, etc., 
and shows a preference for proximity to human dwellings rather than for the 
hearts of forests or the faces of inaccessible rocks. There are several combs, one 
above the other, hence the name sathpuria or seven-layered. The cells are about 

to 6 to the inch. The yield of honey from a fair-sized hive would be from 
10 to 40 lb., and of wax from 2 to 10 lb. 

Mr. G, Minniken. in a report published in the Dictionary (iv., 268), gives 
an interesting account of the degree of domestication practised on the 
Himalaya, and that may be here epitomised since it is fairly representative 
of the bee-culture of India. In Beshahr, he says, houses — one, two or three 
stories high — are often specially kept for rearing bees. In these, small recesses 
are made in the walls, two feet apart and closed on the outside by a wooden 
panel in which an entrance hole is made. A man is usually in charge of each 
such bee-house, whose duty it is to prevent over-swarming. This is effected 
by giving each colony ample room, and sometimes by clipping the wings of the 
queen. He has also to keep the apiary well stocked with early swarms, and 
to guard it against the rapacity of bears, martens, hornets, caterpillars, etc. 
Stocking is most generally effected by capturing wild swarms and bringing 
these to the apiary. But where bee-culture on a large scale is not contemplated, 
it is customary for the hill people to provide one or two recesses in the walls of 
the ordinary dwelling-houses in which a few swarms may be reared. In the 
Simla district it is believed the best honey is procured in localities where 
FleetvantUum rngostMs (the pekh) abounds. 

The Bashahr system is followed in Chamba, Hazara, Jhelum, Kangra and 
KuUu. Swarms are looked for in the jungles, and carried off to the zamindar’s 
house. In Kashmir, a honey-bee — manchtilr — is almost completely domesticated, 
and seems to be a variety of A, indicn hardly separable from A. 'tne.iufera. In 
the Khasia hills a somewhat similar semi-domestication exists, the swarms being 
captured in the jungles and kept in small boxes under the eaves of the houses. 

(c) A. orea, Fabr, ; Bingham (Z.c. 559). This is the smallest of the three 
Indi bees, but with A. ittdiea is much more closely allied to the European 
honey-bee (a. meiufertz) than to the Indian rock bee [A. dm^satn), 

abitat. — It has been collected in Bengal, Assam, Burma, Madras, Malabar, 
Central Provinces, Central India, the United Provinces and on the Himalaya 
from Kumaon and Sikkim. It might in fact be viewed as a slightly more 
tropical species which displaces to a large exigent the western and northern A. 
i^idica. It has been called Flower Bee by some writers, and appears to be the 
hdtydly lamaiy ttidhi, zinyay hol-jeny hoTn-hutheniy thodi-peray pullu-egalu or pulla- 
tenai-egaVuy yin-pyay etc., etc. Its combs consist of cells that are nine to the inch. 
It woiild appear frequently to build in the open a single comb suspended from 
branches of trees or rather thorny bushes, especially near river-banks, but 
sometimes it selects cavities in walls or hollow trees, or builds under the cornices 
or other protecting parts of houses. It is a comparatively harmless insect, 
and about the size of the domestic fly. It is probable that the mohri ot 
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morhi bee of Khandesh, found on bushes in the vicinity of large expanses of 
stj^ohiiantiieSf is but one of the many varieties of this species. 

The honey it affords is but small in quantity, and when foimd on trees is 
thin in quality. It appears to improve when produced within large combs 
in protected hives. In Burma (Kachin country) a sort of domestication has 
been attempted apparently with tliis species, though with little success. Ac- 
cording to some writers its honey is superior to that of the other two species. 
In Burma as a whole, however, dorsata is regarded as the most valuable 
insect, though it is never domesticated in any way. 

[The following additional works may be consulted : — Linschoten, Voy. E. 
Ind.y 1598, i., 21, 67, 130 ; Ain-i-Ahbari (Gladwin, transl.), ii., 37, 80, 95; Hoff- 
meister, Trav. in Ceylon and Cont. Ind., 1848 (Engl, transl.), 339 ; Adams, 
Wa7id. Nat., 1867, 80; Lewin, Wild Races S.E. Ind., 1870, 80; Hoey, Monog. 
Trade and Manuf. N. Ind., 40; Douglas, Handbooh Bee-keeping Ind., 1884; 
Bingham, Journ. Bomb. Nat. Hist. Boc., 1888, hi., 183 ; Cunningham, Plagues 
and Pleasures of Life in Beng., 1907, 34—9, etc.] 

II. ’-WAX. — This substance is best known by the following 

names — mom, sinth, mena, min, mozhuhin, mainam, mezhulca, lelin, fhayoni^ 
and in the classic — madhujam, silctha, shama, etc. 

The observations already made regarding the species of bees met 
with in India afford incidentally certain particulars regarding wax. 
It may, however, be useful to disregard the individual insects and to 
bring together provincially the particulars available regarding the centres 
of supply.^ The season for making wax would appear to be the hotter 
months, viz. April to June. The separation of the honey from the wax 
is usually done in the crudest manner possible by the persons who collect 
the combs. Refinement is rarely practised, but adulteration is not 
usual, and although under the Indian sun it might be readily bleached, 
Indian wax is rarely so treated, but on the contrary is purposely coloured 
with turmeric. It is made up in balls, rolls, cakes or blocks, sometimes 
moulded and at times even as much as 2 feet in diameter and 6 to 9 inches 
in thickness. 

Hooper’s paper (l.c. 82-100) should be consulted for fuller details, but the 
following abstract may be useful : — 

Bengal. — Supplies are drawn by Calcutta from the Sundribans, Chota 
Nagpur, Chittagong, Darjeeling, Bhutan and Nepal. It would appear that 
average qualities realise from Rs. 53 to as much as Rs. 75 a maund. It is 
largely consigned to Singapore and the Straits Settlements. 

Assam , — The dealers in wax reside in Sylhet, and they derive their 
supplies from the Khasia hills and wild tracts beyond the frontier. Naga wax 
is usually sold in rolls cast in bamboo moulds. Assam wax is of inferior 
quality as a rule. 

United Provinces. — The right of collecting honey and wax is leased, 
but a decHne in the supply has recently taken place. It is drawn from 
the Eastern Dun Forests, Khari, etc. The trade is chiefly in the hands of 
traders resident in Saharanpur. It fetches about 11 annas a pound, the im- 
ported foreign bleached wax realising about 9 annas. 

Central Provinces . — It has been stated that the forests of these provinces 
are capable of yielding 500 maunds of honey and 100 maunds of wax 
annually. In Chadgarh bees are so plentiful that it is impossible to beat 
the forests for big game. Ratgarh hill h been described as a “hive of 
bees.” The following are the chief localities of supply in alphabetical 
sequence of names— Betul, Chanda, Chhindwara, Damoh, Hoshangdbid, Jabbal- 
pur, Mandla, Nimar, Raipur, Sambalpur and Wardha. Wax fetches locally, 
according to quality and season, from 3 annas to 12 annas per pound. There 
are said to be two seasons for collecting — ^April to May, and a^in November 
to December. 

Panya*.— Bee-culture and the collection Of honey and wax frordt wild 
bees seems to be confined to the hilly country. The districts most famed are 
B hahr, Chamba, Hazara, Jhelum, Kangra, Kashmir, Kullu, Siml% etc. Certain 

125 


I Fli A 
Flower ee 

Khandesh Bee. 


Burmese Bee- 
culture. 


D. .P., 
iv., 3-71. 
Wax. 


Season of 
making. ‘ 


Bleached. 

Ooloured. 


Regions of 

Supply. 

Calcutta. 

Sylhet. 


Saharanpur. 


Ratgarh. 


Seasons. 


Supplies of the 
Hills. 



’-WAX 


THE INDIAN BEES 


B ampnr. 

Seasons. 

^Afghanistan. 

Khandesh. 

Prices. 

Madras. 

Prices. 

Burma, 

Upper 

Ohindmn. 


Low Add 
Value, 

Uniformity. 

No Adulteration. 


particulars have already been given of these localities that need not be repeated. 
The Bashahr supply comes usually to about 20,000 lb. of wax that is sold at the 
annual fair of Bampur. In Hazara, bee-keeping is practised for the sake of the 
honey, and the wax obtained appears to be largely used up locally. In Kangra 
it is said 2 to 3 maunds of the annual productions are employed by the brass and 
coppersmiths in moulding their wares. In Hazara the honey is collected in 
November, in Kullu during July and again in October, while in Chamba the 
seasons are May to June and September to October, and in Kashmir it is gathered 
from September to October. The hives contain from 20 to 40 lb. of honey 
and 2 to 4 lb. of wax, 

Kuraixi Valley and Afghanistan. — ^Bees are believed to be extensively kept 
by the hill people, and the produce is to some extent exported to India. 

Rajpuiana. — Honey and wax are collected at Ammer, Baojari, Dewari, 
Mandla, and Todgarh, but the supply of wax is very small. 

Bombay.- — The honey and wax of this Presidency are drawn mainly 
from Khandesh (Satpiira mountains largely) and the Deccan. The chief localities 
are Belgaum 1,500 lb. ; Dharwar, 1,500 lb. ; Kanara, 3,000 lb. ; Panch Mahals, 
4,000 lb. ; Ratnagiri, Satpuras, 500 lb. ; Satara, 560 lb. ; Salsette, etc. 
The figures denote the approximate annual supply. Locally it fetches from 
4 to 10 annas a seer (2 lb.) ; the Bombay maund in some returns is 28 lb., and the 
price of wax per such maunds is quoted at Rs. 14 to 20 ; in other cases the maund 
is 40 lb. and the price returned as Rs. 25 to 30. The wax is said to be usually 
about one quarter the value of the honey. The exports from the Presidency 
go mainly to the towns of Bombay and Goa. 

Berar. — The districts most noted are Ellichpur, Mangrul, Melghat, and 
Wun. The supply is not large, and the local price is about 4 annas a pound. 

Madras. — Bees are met with on all the mountains and low hills of the 
Madras Presidency, but the following are the chief centres of supply in alphabeti- 
cal sequence of their names : — Bellary, 800 lb. ; Coimbatore, 8,000 lb. ; Cudda- 
pah, 3,500 lb. ; Ganjam, 1,600 lb. ; Godavari, Kistna, Karnul, 6,000 lb. ; 
Madura, Malabar, 200 lb. ; Nellore, 500 lb. ; Nilgiri, North Arcot, South Kanara, 
Trichinopoly, and Vizagapatam, 700 lb. The figwes give the annual supply 
of each of the places named. The Madras maund is 25 lb. and wax is said to 
sell at from Rs. 10 to Rs. 20 a maund, but it is often to be had at 4 annas (say 
Bs;. 5 a maund) or it may fetch as much as 12 annas a pound. 

Burma .' — PoUowing the system pursued with the provinces of India, 
the following may be mentioned as the centres of Burmese supply Bhamo, 
Chindwin, Katha, Mandalay, Minbu, Pyinm^a, and Tenasserim. La the Upper 
Chindwin there seems to be a prosperous trade in honey and wax. It is brought 
for sale in the Kabaw vaUey. La the lower Chindwin, Mankadaw is the mart. 
It is probable that the total supply from the Chindwin comes to something like 
4,000 to 6,000 viss (viss = 3*65 lb.). The rate at which it is sold comes to about 
10 annas a pound, but in the towns a much higher figure is quoted. La Tenas- 
serim it averages from 9 annas to Rs. 1-5 a pound. It is impossible to give even 
an approximate estimate of the Burmese total production, but wax is 1 gely 
imported, so that there cannot be a margin for export. 

Che ical Investigations. — Hooper, concluding his report on the 
extensive series of samples that had been placed in his hands for 
che ical examination, says : “In studying the tables of analyses” 
— drawn up as the result of the investigations conducted in the 
Indian Museum — “ two very interesting facts will be revealed. The first 
is the lower acid value of Indian bees’-wax ; this indicates a difierent 
ratio between the cerotic acid and myricitin compared with that of 
waxes from other parts of the world, and the second is the uniformity 
in composition of the secretion of the three IdndsT of Indian bees 
representing the Apis family. "The appearance of the wax from the 
three species gives no clue to the origin, and although there are two or 
three somewhat abnormal deviations &om the average on account of the 
high saponification value and the wide range of the iodine value, there is 
very little, if any, suspicion of adulteration. The wax from the combs of 
Apis dor sata^ A. indica^ emd -A. a is, therefore, practically 
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identical in composition, and a combination of the wax of one species with 
that of another cannot be regarded as a fraudulent admixture. It must 
be admitted, however, that the Apis dorsata, because of the much 
larger comb it manufactures, is the chief source of the bees’-wax of 
the country.” “ It is satisfactory to record that out of 64 samples 
collected from dif erent parts of India only 3 were really adulterated, 
or less than 5 per cent, of the total, and there is no evidence that the 
sophisticated wax was a native product or was manufactured in the 
country.” 

Uses of Wax. — It is perhaps hardly necessary to mention the uses Uses, 
of wax. The introduction of paraffin and other composition candles has Candies, 
removed, to a large extent, the demand for wax to be used as votive 
offerings at the temples and churches. Jahangir {Memoirs (Price, transL), 3) 
alludes to camphorated wax lights used in the palace. It is, however, 
required by the silver and goldsmiths, also by brass and copper foundry- 
men, to give finishing touches to their moulds and to be subsequently 
liquefied and dispelled by the molten metal poured into the matrix. Moulding. 

There is a considerable demand in Burma for it, accordingly, in 

the workshops that turn out the brass idols of Buddha. Wax is 

also fairly extensively employed as a resist in certain stages and 

methods of calico-printing {Ind. Art at Delhi^ 1903, 229-30, 259-67). Calico-printing. 

Lastly, it is largely used by the shoemakers of India. In Medicine Medicine. 

wax is extensively employed in the preparation of ointments and 

plasters. 

Eecently some interest has been observed in a substance called 
“ derived from the propolis of bees (see below) by dry dis- ^^PropoUsiner 

tillation. It is said to destroy all known bacteria without danger to 
human beings. 

Wax Trade of India and Bur a. — During the past twenty years the 
exports of wax have practically remained stationary. The highest figures 
occur in 1905-6 — viz. 8,593 cwt., valued at Es. 7,31,320, and in 1894-5, 
namely 7,487 cwt., valued at Es. 7,05,247 the lowest in 1896-7 — viz. 

3,142 cwt., valued at Es. 2,76,190. In 1906-7 they were 8,162 cwt., 

Es. 5,96,009. The major portion of these exports go from Bengal, 
and the chief receiving countries in 1905-6 were Germany, 2,854 ; 
the United Kingdom, 2,609; Belgium, 988; Straits Settlements, 622; 

United States, 408; France, 406; all other countries making up the 
balance of 8,593 cwt., the exports for the year. [Cf. Milburn, Or. 

Comm., ii., 315.] 

III. A A . — Bingham, Fa. Br. Ind. {Eymenoptera), D. .P, 

i., 559-64 ; Cooke, Oums, Resins, etc., 1874, 95-7 ; Hooper, Agri. Ledg., iii-, 17; and 
1904, No. 7, 79 et seq. The Dammar Bees, as the little insects that afford 
this substance are called, belong to the genus Melipona^ or, as it has been 
called, Trigona. A resinous substance employed by several species of this Da ar. 
genus in forming their nests, is an article of commerce. It has been said 
to be chemically alUed to propolis, the substance used by the domestic bees PropcUs. 
to repair injuries to their hives or to stop up useless and objectionable 
openings. These very minute and stingless bees are met wdth all over India 
and Burma. Among the collections recently brought together some 40 
samples of wax, honey, etc., were identified, through the insects that accom- 
panied them, as being the product of species of Melipona. These came 
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from tke following localities,, the figures denoting the number of separate 
samples to hand : Almora (2), Basin, Belgaum (2), Betul (3), Chhindwara, 
Coimbatore (4), Damoh, Dehra Dun (4), Dharwar (2), Kanara (2), Kliandesh 
(3), Madura, Nellore, Nilgiris (2), Panch Mahals, Raipur (2), Ratnagiri (3), 
Rawalpindi, Sambalpur, Singbhum, South Kanara (2), Tenasserim and 
Tinnevelly (2). It will thus be seen that these insects are practically 
distributed all over India and Burma, and perhaps to a greater extent 
than was known to Bingham when he wrote his Hymenoptera. That dis- 
tinguished author describes twelve species, of which Melipona Imviceps 
of Tenasserim is the most interesting, since it afiords (or at all events, is the 
chief source of) the resinous substance known as Pwe^nyet. The follow- 
ing are the vernacular names for the specimens of Melipona recently 
procured : — hunti, Tcote, kuntali, poye, nasari, hhinhwa, banhua, misri, nasri- 
jen, hosutteni, kulliada, musuruteniga, moye by ah, etc., etc. 

PWE-NYBT . — The insects referred to are said to build nests in hollows within 
trees, crevices among rocks, and sometimes in holes in stone walls, etc. The interior 
surfaces of the nests are lined with a resinous substance, and the entrance is 
often formed into a beautiful projecting funnel also composed of a resinous sub- 
stance — the product for which these insects are valued. When the nests are small, 
the resinous substance (or bees’-dammar) is not collected, but in the case of A, 
iteviceps ‘‘ the trumpet-shaped structure of resinous wax which very often forms 
the entrance to the nests ” projects from the hole in the tree for a foot or more. 
“ Horne gives an interesting account of the finding of the nest of iw. mficornifi, 
and states that the hollow in which it was built was coated all over with a layer 
of black wax, and that the cells, containing a dark honey of excellent fiavour, 
were globular in shape, pendent side by side from the roof.” iff. ntficornifi 
is apparently the only Indian species that has been systematically described. 
Whether the forty odd samples indicated above are one and all derived from this 
or from several species has not as yet been ascertained. Horne’s description of 
the resinous lining and the comb is most valuable. Mr. Parish is careful to advisQ 
us that he had not seen the interior of a hive of the pwe-nyet, but he suggests 
that the external trumpet-shaped structure may be constructed by the bees from 
the resin of open oaorata and other trees mixed with the oil of 
campus imvis. Hooper (Bept. Labor. Ind. Mus., 1904-5, 23-4) furnishes a report 
on two samples examined by him. It is, he says, a peculiar compound of various 
resins and gum-resins. In a fresh state it may be moulded to any shape. Its 
constants were determined as well as its solubility in alcohol and ether. ^ He 
promises a full report in the future, but for the purpose of comparison has specially 
studied the resins and oleo-resins of Jropeaf Vatet'ia, Cnnarlttnr, and JOiptero^ 
entpris. So far, therefore. Hooper seems to confirm the popular opinion that 
pwe~nyet is composed of certain gums and resins collected by the insects from 
trees. Speaking apparently of the wax of the combs, Hooper further observes : 
“ The wax of the species of MeUpona has quite a different character and com- 
position compared with that of the true bees. The blackish colour, sticky 
consistence and higher melting point, acid and iodine values readily distinguish 
it.” According to Greshoff and Sach {Pharm. Weekblad., 47, 933), the substance 
consisted of a mixture of 84 parte resin, 12 parts wax with 4 parts of an impurity 
insoluble in alcohol. The resin melted at 60° and the wax at 66°. But it is not 
quite certain whether they had examined the true wax or the pwe-nyet. 

Uses oi Pwe^nyet . — “ The resinous product collected and used by the 
bees in making their nests is called ‘ pwe-nyet ’ by the Burmese, and after 
boiling in water and mixing with earth-oil or petroleum, it is largely used for the 
caulking of boats. The right of collecting ^ pwe-nyet"* is sold by the Local 
Government in Burma and Tenasserim yearly, and forms one of the sources of 
revenue under Minor Forest Products ” (Bingham, ?.c. 560). 

IV. N Y. — -The best names for honey are 

madhu, sahut, saht, polee, ten, jenu, piya-ye, etc. The honey-bee would be 
shahd-hi-mahhi. 

It is not necessary to deal with this subject in detail after the treatment 
already given to Bees and Wax. The regions of production of the latter are 

128 


Production. 



HONEY 


ON Y 


necessarily those of the former. Occasionally, however, the wax is neglected 
and the production and sale of the honey becomes the important aspect. Honey 
is a plentiful wild product over the greater part of India, and is obtained also 
from bees in a state of semi-domestication, chiefly in the hills of the Panjab. It 
is highly appreciated as an article of food by the inhabitants of many parts of 
India. It is also employed to preserve fruits, and in the Khasia hills, apparently, 
human bodies are sometimes temporarily preserved in it. At certain seasons, 
due doubtless to the flowers visited by the bees, or possibly to the species of 
insect, the honey has intoxicating and even poisonous properties. The honey 
of the various species of Indian bees, mentioned above, at all events varies 
considerably. The most abundant is that of .4. aovHutft, which provides the 
greater portion of the honeys of the United Provinces, the Central Provinces, 
Berar, Bombay, Madras and Burma. This is the insect of the Kxmdahs, the 
honey of which is collected in March and again in September. The March crop 
is the best. Mr. A. Mervyn Smith published in the Statesman in 1895 a most 
instructive account of the Honey and Wax collection of the Kimdah country. 
As this is representative of the operations pursued in the Hilgiri hills, in the 
Wynaad, in the Sattyamangalam hills and elsewhere, a fairly extensive passage 
may be abstracted : — 

“ A strong stake was driven into the ground 15 or 20 feet away from the edge 
of the precipice, as a pmchase for the rope, as it was being lowered down the face 
of the precipice. One end of the cane-rope had a double loop, in which a Koo- 
ramber seated himself, his feet being supported by a short stirrup of bark. A 
light, reed-like bamboo, 20 feet long, armed with a reaping-hook at the end, 
served to cut the combs from the rocks. A small landing-net below the sickle 
received the combs as cut. A light cord, running through a loop about 10 feet 
above the head of the gatherer, and fastened to the sickle-end of the rod, enables 
the gatherer to use the rod as a derrick, which he can raise, lower, and swing to 
any position, without being inconvenienced with the weight of the combs in the 
net. WTien the net is full, he empties the contents into a large close-framed 
basket lined with leaves, which is suspended from a separate cord ; and this 
basket is drawn up when filled. The occupation of gatherer is extremely danger- 
ous and requires steady nerves. In many cases the men are suspended 400 feet 
from the top of the cliff, with many hun^eds of feet below them to the bottom 
of the precipice. These cane-ropes are immensely strong and stand more rough 
usage than one made of fibre, and they are also extremely light. The suspending 
rope is shifted about from place to place in answer to signafs with the hand from 
below. Immediately the bees are disturbed, they crowd roxmd the gatherers in 
myriads. The men are literally covered with a coating of bees from head to foot 
and present a most curious appearance, just as if they were covered with rusty 
chain armour, each link of which is in motion. The pungent smell of the wood- 
smoke from the bodies of the gatherers has a kind of paralysing effect on bees 
and prevents them stinging. The flight of bees thus distui*bed could be dis- 
tinctly seen from where we were, half a mile off, and resembled a flight of locusts. 
We could even hear the humming noise made by the irritated insects. In about 
two hours all the combs within reach had been collected and the ropes were 
drawn up.” 

The next most important honey is that of .4, inaica, an insect found here 
and there all over India, but semi-domesticated in the Khasia hills and the 
rnountains of the United Provinces, of the Pan jab and of N.W. Frontier Pro- 
vinces. It is accordingly the chief source of the honeys of Assam and the 
Panjab, and possibly also of Bengal. The third form is hardly a commercial 
article, though when found in sheltered positions it is said to be remarkably good. 
It is the^ honey of a., flarea. This is met with in the Central Provinces, Bom- 
bay, Berar, Ms^as and Burma. Lastly, some of the species of Melipoiiu afford 
honey. Jhis is incidentally alluded to by Hooper all through his review of 
the information recently collected by the Reporter on Economic Products. He 
tells us that it is often tainted with a peculiar odour, and has a bitterish and 
acid taste. It has, however, a considerable , reputation in many parts of India 
for its medicinal properties. In some parts of the country (Nellore) the honey 
of the dannnar-bee is said to be intoxicating, and in Kanara it is. reported that 
the insect is semi-domesticated. [Cf. Institutes of Manu, iii., 119 ; v., 41 ; viii., 131, 
etc. ; Barbosa, Coasts E. Africa and Malabar (ed. Hakl. Soc.), 167; Lawrence, 
Valley of Kashmir, 1895, 366 ; Jowm. Board Agri,, 1898, 335-9 ; Bee-heeping, 
Imp, Dept. Agri.y West Irid.\ 1^01.'] 
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NINCA AC IF A, Savi . ; FI Br. Ind,, il, 616 ; 
CucuRBiTACE^. The WMte Gourd Melon, pethd, Jcumhra, etc., an ex- 
tensive climber cultivated in India ; native of Japan and Java. 

Sown at the beginning of the rains or in the hot weather, it continues fruiting 
until the close of the rainy season. The fruit excretes a waxy bloom which it is 
said can be made into candles. The seeds yield a mild, pale Oil. The fruit 
possesses alterative and stjq)tie properties, and is popularly known as a valuable 
antimercurial. It is also used as a vegetable and in curries or is made into 
a kind of candied fruit called heskmi or heshim, sold at about 3 lb. to the rupee. 

I , JLlnn. ; FL Br. Ind., i., 108-2 ; Gamble, Man. 
Ind. Timhs., 28-30 ; Pharmacog. Ind., i., 64-8 ; Duthie, FL XJffer Gang. 
Plain, L, 31-2; Hooper, Ru'sot, in Journ. As. Soc., Ixxiii., pt. ii., 176; 
Brandis, Ind. Trees, 28-30 ; Berberide^. 

There are twelve species of Barberry mentioned in the Flora of British India. 
They are not easily distinguishable, and the vernacular names are therefore 
probably indiscriminate. The products are common to five or six Himalayan 
species and may be dealt with collectively. The cluef are the following : — 

. aristata, do.; chitra, sumlu, hasmal, tsema. 

. asiatica, Roxb. ; kilmora, mate-kissi, chitra, etc. 

. Lyciu , Royle; kashmal, chotra, amhar-hdris, etc. 

. vulgaris, Um.; kashmal, hedana, ambarhdris, etc. 

abitat. — The entire Himalayan districts between 6,000 and 10,000 feet, 
also the Nilgiris, Ceylon, etc., etc. The bushes often constitute thickets many 
miles in extent. 

A Bye is obtained from the roots and stems, which is sometimes used in 
tanning and colouring leather. It would seem that the colour exists chiefly in 
the bark and in the young wood immediately below the bark. In the older wood 
there is less though better quality of dye. Barberry is perhaps one of the best 
yellow dyes in India, and the supply is inexhaustible. The seeds yield an Oil. 
The principal use of the barberry is, however, in Medicine, the parts employed 
being the stem, ddrhalad, the fruit, zarishk or zirishk, and the root-bark. 
A watery extract is prepared from the stem and root, called rusot or rasout {Taleef 
Shereef (Playfair, transl.), 1833, 87). It is worthy of notice that this extract has 
the same beneficial eflects in the treatment of ophthalmia which have been 
ascribed by certain Greek and other early writers to mamiras. The plants now 
known in India as mdmirdn seem, however, to he Coptis Teeta, Wall., Corydaii^ 
do'Vfifiiana. Wall., and Oe,ranittni Sweet The juices of these 

are still used as applications to the eye, and two of them, at least, contain 
berberine. In later times the barberry appears to have been extensively 
sought by European oculists, and it seems to have been the origin of the 
Lycium, whereof the empty pots were found in Herculaneum and Pompeii. 
\Cf. Pluckiger and Hanbury, Pharmacog., 33-5.] Berheris-^ticks,, 1 inch thick 
and 12 to 18 inches long, are fairly extensively exported from Kangra and thence 
carried all over India (see Coptis, p. 405). 

Trade. — Various preparations of the barberry are used in fevers, the advantage 
claimed over quinine being that repeated doses of berberine do not cause depres- 
sion and deafness. The fruit is given as a cooling laxative to children, and the 
stems are said to be diaphoretic and laxative in rheumatism. The berries are 
dried like“ currants,” and thus brought down to the plains. The Tbade value of 
ddrMad is stated by Dymock (Mat. Med. W. Ind., 28) to be Hs. 3^ permaund 
of 37 J lb. ; of rusot, Rs. 8 to 9 ot zirishk, Bs. \ per lb. Moodeen Sheriff (l.c. 15), 
however, quotes the wholesale price of rusot as Rs. 35 per maund, and the retail 
price as Rs. 2^ per lb. He says that the fruit (zirishk) may be had at Ps. 6 per 
maund (wholesale), or 6 annas per lb. (retail). Kanny Lall Bey gives the 
price of the extract (rusot) as 8 annas per lb. 

[Cf. Paulus JEJgineta (Adams, transl.), iii., 239 ; Birdwood and Foster, E.I.C. 
First Letterbook, ^1, 480 ; Clusius, Arom. Hist., in Hist. Bscot. PL, 1&05, 16Z-4: ’, 
Moodeen Sheriff, Mat. Med. Mad., 1891, 13-5; Lawrence, Valley of Kashmir, 1895' 
74-6 ; Kanny Lall Bey, Indig. Drugs /nd., 1896, 46-7 ; Kept. Cent. Indig. Drugs 
Comm., i., 13 ; Journ. Linn. Soc., 1891, xxviii., 311-2 ; Pharm. Journ., 1901, 
321, 402-3, 262; Bhaduri, Rept, Labor. Ind. ikfws., 1902-3, 28-9 ; Hanausek, 
Micro. Tech. Prod. (Winton and Barber, transl.), 1907, 250 ; etc,, etc.] 
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TULA UTILI , Don. ; FI Br. Ind., v., 599 ; Gamble, Man. Ind. 
Timbs., 668 ; Pharmacog. Ind., iii., 359 ; Cupulifer^. The Indian 
Paper Birch, bJiujpattra or bhuj-patar, burj, shah, tahpa, phuspat, bhur- 
japatra, etc., etc. A moderate-sized deciduous tree forming the upper 
edge of arborescent vegetation in the Himalaya (14,000 feet). 

By some of the hill tribes the bark is regarded as more durable than paper, 
and it is well known as the material upon which the ancient Sanskrit MSS. of 
Northern India were written. It is widely used for writing medicinal charms and 
is said to be found in every druggist’s shop. Its uses are, however, varied ; for 
wrapping up parcels, for surrounding hookah-stems, for umbrellas, for water-tight 
roof-lining, and apparently sometimes also for clothing. Minute strips are used in 
certain forms of tie-dyeing. [Cf. Ind. Art at Delhi, 1903, 256.] The younger 
branches are plaited into twig bridges. It has also certain aromatic and antiseptic 
properties. The leaves are lopped for cattle-FoDDER, and the timber is exten- 
sively used in the inner arid Himalaya for building, since it is elastic, seasons well 
and does not warp. [_Gf. Taleef Shereef (Playfair, transL), 1833, 48 ; Lawrence, 
Valley of Kashmir, 1895, 68-9, 79 ; Journ. See. Chem. IndusL, 1900, xix., 1141.] 

Another species, . alnoides. Ham. ; puya udiah, shdul, shakshin, etc., of the outer 
Himalaya, the Khasia hills and Burma, has a bark which constitutes unimportant 
article of Food with the Lahupas in the mountain-tracks of N.E. Manipur. 
Jn the upper tracts of Kullu, where earthenware vessels are procurable with 
difficulty, the outer bark is peeled off in long strips and bound around water-pots 
as a protection. The Timber is valued in Nepal for strength and durability. 

A . — This is the padzahr or pazahr of the early Persian 
writers, a name which usually denotes an antidote or alexipharmic. The 
word comes into English through the Arabs, who wrote it bazahr. The 
true bezoar is a stone or concretion found within the bodies of certain 
animals, more especially the Persian Wild Goat (€ax)Ta cegagrus) 
{Blanford, Fa. Br. Ind. {Mammalia), 503) (see p. 743). 

Sources. — Moodeen Sheriff (Ind. Pharm., suppl., 68-70) says there are many 
kinds or qualities, according to the animal from which procured, such as Goat-, 
camel-, fish-, snake-ftesoar, etc. The last mentioned is generally called Snake- 
stone. But there is no foundation for the very general b^elief that snake-stone is 
procured from the head of the snake (see p. 141). Some writers classify the 
iezoars into animal and mineral, the last being a fossil form and possibly often a 
coprolite. So also numerous references are made by writers on this subject to 
false or artificially prepared bezoars, fabricated apparently from calcined bone. 
Certain towns are famed for their bezoars, such as Biu and Golconda. 

Chemical Examination. — Dr. Davy was apparently the earliest author to ex- 
amine these stones chemically, and his description of them has been drawn upon 
by the majority of subsequent writers. Taylor formed nine groups, three being 
phosphates (of lime, magnesium, or of ammonium and magnesium), one oxalate 
of lime, and the five others mostly mechanical or obstructive accximulations 
such as hair, vegetable-fibre, ambergris, etc. Milbum observes that the genuine 
Oriental bezoar is commonly of an oval form and between the size of a hazel nut 
and a walnut ; the larger it is, the more valuable. It is externally smooth and 
glossy, and is composed of several layers. The colour most prized is a shining 
olive green. It has a peculiar smell but no taste. Can be scratched easily by 
a penknife, and when applied to the tongue or any moist surface adheres firmly 
and absorbs the moisture. The supposed virtue as alexipharmics depends upon 
this power of absorption, but in Europe it has been proved that they have no 
special chemical or mechanical merit in support of their varied reputation. [Cf. 
W&tts, Diet. Chem., 1883, t, 584.] 

• 

I ; Blanford and Oates, Fa. Br. Ind. (4 vols. on Birds) ; Jerdon, 
Birds Zwc^., 1862-4 ; Henderson and Hume, Lahore to Yarkand, ' 
170-304 ; Hume, Scrap Booh ; also Nests and Eggs ; OzAe^j Birds of Bur- 
; Birds of Bombay. 

From the standpoint of utility the study of the birds of India might 
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be referred to several sections, of wMcli tbe following, taken up in alpha- 
betical sequence, may serve to exemplify the chief facts and products 
of value : — 

1. ipd ssoci ted with A ricultup 1 d or tie Itur 1 
oper tion , either beneficially or injuriously. W. L. Sclater {Ind. 
Mus, Notes, ii., 119) gives the following as the chief insectivorous or 
helpful birds : — 

Accentor in fe, th© Hedge Sparrows ; BracJiyiyteryginte, Ground Babblers ; 
CaprintnigUim„ Goatsuckers ; CcrtnuatB, Creepers ; CoracUtim, Rollers ; 
erafei’oj>o<f£«<e, Babbling Thrushes; CucuUdm, Cuckoos; Cyx>seua<e, Swifts; 
BicrurLtl€e, DrongOS Or King Crows ; irundiniam, Swallows ; Zianiidte, 
Slxrikes and Minivets ; ijiotrichinm, loras and Green Bulbuls ; Meropidie, 
Bee- eaters ; jfiotaditidm. Wagtails and Pipits; MusdctixyUife, Ply-catchers; 
JParadoxornithinte, Crowtits ; PictdfB, Woodpeckers ; Bittidm. Ground Thrushes ; 
jRtitieJiiinte, Red-starts and Robins; Sa,xi.coiin€e, Chats; Sgividte, Warblers; 
Tim.eiiin€e, Solitary Babblers ; Trogonidat, Trogons ; and Vxntpid<e, the Hoopoes. 

In addition to these th© following partake of a mixed diet, and are partly 
insectivorous and partly fruit and grain feeders: — AUtnaidic, Larks; 
JBf-acitypodinte^ Bulbuls ; BicieAdxe, Flowerpickers ; S'ringiiiidm, Finches ; 
OruidfB, Cranes ; JLirnicoite, Waders of all sorts ; \ cctarinldte, Sun-birds ; 
Oi'ioUdfe, Orioles ; otiduue, Bustards ; BarUice, Tits ; Bhasianiace, Pheasants ; 

oLiiidic, Rails; sihUnee Sibias, White-eyes, etc.; Sittid€B, Nuthatches; 
sttirnidm. Starlings and Mynas ; TetmonUUe, Partridges ; Ttirauite, Thrushes ; 
and OTurnicidie, Button Quails. 

It is highly important that th© majority of the above-enumerated families of 
birds should be protected against ruthless destruction. The conditions and 
necessities of India are, however, so very different from those of Europe that 
legislation, easy of application in the latter, often becomes next to impossible in 
the former, where th© customs of the people, their complex vested interests, their 
immense numbers and th© vastness of the territory they occupy, are facts of 
supreme moment in th© enforcement of even urgently needed legislation. To' 
Surgeon-General Georg© Bidie, C.I.E., is due much of th© credit for bringing about 
the existing Indian legislation for th© protection of birds. In 1887, however, the 
Government of India brought into force a law for th© “ Protection of Wild Birds 
and Game ” (Act xx. of 1887) : this allowed Local Governments to define 
Wild, Birds and to fix the required close season within which it became illegal 
to possess or sell certain birds. But as its operations were more or less restricted 
to Cantonment and Municipal limits it exercised little repression on the most 
objectionable aspects of th© traffic, namely, th© slaughter of plumage birds in 
th© rural tracts. Accordingly first the Madras, then the Bombay and finally 
th© Panjab Government sought permission to extend the provisions of that 
Act. Philanthropic institutions and individuals also continued to press on 
th© attention of the Government of India the desirability of amending th© 
Act. After a full consideration of all the circumstances and evidence His 
Excellency Lord Curzon in Council issued a Notification (Sept. 19, 1902) which 
prohibited th© taking by sea or by land out of British India sldns and feathers 
of all birds other than domestic except (a) feathers of ostriches and (6) skins 
and feathers exported as bona fide specimens illustrative of natural history. 
Thus an efieetual cheek has been given to th© reprehensible and destructive 
traffic, for since no foreign market is now open to th© fowler, the trade is prac- 
tically destroyed. [Cf. Journ. Bomb, Nat. Hist. Soc., iv., 124.] 

But fortunately few of th© purely insectivorous birds are either attractive 
in plumage or in demand as edible birds. The exceptions are all the more 
regrettable, viz. (a) The Blue Jay or Indian Roller, Concvcias indica, th© 
nilkant,. sabzak, ids, pdlu pitta, kattu kadei, etc. — one of the most abundant 
and typical of Indian birds. It is sacred to Siva and a constant associate of 
the homestead and village lands. Its brilliantly coloured blue plumage led to ita 
wholesale destruction, many thousands of skins being annually sent to Europe. 
(6) The Purple Sun-bird or Honey-sucker, th© shakar khora, ftigi fugi, than kndi, 
etc. ; recently a deplorable trad© had been organised in exporting the skins of 
this beautiful and most useful bird. Happily the roller and th© sun-bird will no- 
longer be trapped and snared, for the loss of th© foreign market practically 
mea the discontinuance of the demand. 
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CAGE BIRDS 

With regard to the second group it is probable that some of them do more 
harm than good to the crops amongst which they are to be found. Their pro- 
tection is not, therefore, so necessary, and those of them that are utilised econo- 
mically or industrially will be dealt with in further paragraphs. 

2. ipd ofte e red i C e , ete. — F. Finn {Cage-Birds 
of Calcutta, in Journ. Bomh. Nat. Hist. Soc. (reprinted from The 
Ibis), xiv., 564-78) furnishes full particulars on this subject, and to 
that valuable paper the reader is accordingly referred. 

The following alphabetical enumeration gives the names of the birds most 
frequently seen in confinement in India, as also the reference (within brackets) 
to Blanford, where a full account of each species will be found ; — 

Acanthis fringillirostris, the Indian Linnet (ii., 228). 

Aeridotheres tristis, the Common Myna (i., 537). Baber, Emperor of 
India {Memoirs, 1519-25, 319), and Abul Fazl in the Ain-i-Akhari (Jarrett, 
transl., iii., 121) call this the shdrak, and the latter characterises it as an astonishing 
talker. [Cf. E. H. A., Times of India, March 25, 1899.] 

Gaccabis chucar, the chukor or Himalayan Partridge (iv., 131). 

Carpodacus erythrinus, the Indian or Rose Finch (ii., 219). 

Coturnix eo u *s, the Rain or Grey Quail (iv., 114). 

Chloropsis a ifrons, the hurriha or Gold-fronted Green Bulbul (i., 234). 

Gittocincla acrura, the shama (ii., 118). 
endrocitta rufa, the Indian Tree-pie (i., 30). 

isse ur paradiseus, the hhimraj or Larger Racket-tailed Drongo (i., 325). 
ryon tes chinensis, the Black-throated Laughing- thrush (i., 74). 
udyna is honorata, the Indian Koel (iii,, 228). The Ain-i-Akbari {l.c. 121) 
observes, “ Romance sings of its loves as of those of the bulbul.” The Emperor 
Baber {l.c. 323) describes it as the nightingale of India. 

ulabes inter edia, the Nepal or Talking Myma, The Indian Grackle (i., 511). 
This seems to be the pinddweli or meina in Baber’s Memoirs, and which in 
the Ain-i-Akbari is said to imitate the human voice and to speak with great 
distinctness. 10 f. Thevenot, Travels in Levant, Indostan, etc., 1687, iii., 68.] 

Francolinus pondicerian , the titar or Grey Partridge (iv., 139). 

Galerita eristata, the chendul or Crested Lark (ii., 337). 

Garrulax leucolophus, the White-crested Laughing-thrush (i., 77). 
ierococcyx varius, the Brain-fever Bird, The Common Hawk-cuckoo or 
kupak (iii., 213). 

elanocorypha bi aculata, the Calandra Lark (ii., 323). 
olpastes bengalensis, the Red-vented Bulbul (i., 271). [Cf. E. H. A., l.c., 
Dec. 7, 1898.] 

ornls cyanocephal , the Blossom-headed Paroquet (iii., 251). 

. nepalensis, the Large Indian Paroquet, chandana (iii., 248). 

. torquatus, the Rose-ring Paroquet, tota (iii., 250). Baber {l.c.) alludes to 
this bird. 

0 atorhlnus schisticeps, the Scimitar Babbler (i., 116). 

Turtur CO ’S, the Turtle-dove (iv., 42). 

T. Tisorius, the Indian Ring-dove (iv., 46). 

Of the imported birds a long list might be given, but it is only necessary to 
say that a fairly large trade exists in canaries brought from the Straits and China : 
the Java Sparrow {yiattia ort/zivora) has become acclimatised and the Malayan 
Lorikeet is extremely popular. It would appear that Cockatoos were imported into 
India as long ago as in the time of Jahangir, for Mr. Fiim tells us he h seen 
a picture of that period depicting a yellow-crested species. The same observer 
points to the significant fact that there is a larger percentage of insectivorous 
and frugivorous birds reared by Indian bird-fanciers than in Europe, a circum- 
stance that has led to the creation, as a village craft, of the practice of collecting 
and selling live insects, white-ants, etc., for these birds. Some years ago it was 
suggested that one solution of the periodioplague of locusts that here and there 
a uaUy invades India would be to collect, dry and export these insects as 
food for the cage-birds of Europe. No one would seem, however, to have acted 
on that suggestion. [O'/, Agrri. Ledgr,, 1893, No. 2.] 

Falcons, Falconry and Hawking. — ^The bird that was formerly (and 
to some extent is still) most prized for hawking is Vaivo pHregrinator, 
the shdhin Falcon, the male of which is called kohila and the female kohi. In 
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the South of India it is known as jawolum and wallur. To a less extent- 
jn'aico pm'eif rinits, or hhyri, dega or British Falcon is also valued. A few 
other species are occasionally seen trained to strike, such as if, the- 

Laggar Falcon, and JF. cherrtiffy the Saker Falcon. 

I^'ikitin (a Russian who travelled in India from 1468-74) mentions the fact- 
that the Grand Duke Iwan III. sent a present of falcons to the Shah of Shirvan. 
The Ain-i-Akhari (Blochmann, transL, 293-4) gives many particulars of interest. 
In fact a very extensive series of authors might be quoted in support of the- 
antiquity in India both of the training of and hunting with hawks. Jerdon 
gives a most interesting account of the Indian methods. As this is reproduced 
in Blanford’s Fauna of British India (hi., 416-7) it can be consulted by those 
interested. Montgomery Martin {Hist. Topog. and Stat. E. Ind., ii., 148,*- 
iii., 189, 579) speaks of the falconer as the mirshekari. In the Kangra Gazetteer 
(1897, 99) we read of Hindu traders called paprdlaa, who come from Amballa 
and Patiala to purchase hawks, which they teach and then sell at a profit in 
the plains. The Madras Mail (July 5, 1898) gives many details (derived 
chiefly from Oates) regarding the catching and rearing of hawks in South India. 
[G/. Thevenot, Travels in Levant, Indostan, etc., 1687, hi., 38 ; Taleef Shereef 
(Playfair, transl.), 1833, 140.] 
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3. ipd , ible, — This is necessarily a very large and important 

aspect of the study of Indian economic birds. It is readily referable 
to two sections, viz. domesticated and wild. The former embraces the^ 
varied assortment of birds usually classed as “ poultry ’’ and the latter 
corresponds to the ‘‘lesser game.” In the Dictionary the edible birds- 
have been discussed under the following groups : — 

(а) Ducks, Teal, Qeese and Swans. — This corresponds to the* 
Anseres or Natatores. Blanford, l.c. iv., 411-71 ; E. C. Stuart- 
Baker, Journ. Bomb. Nat. Hist. Soc., xi. to xv. The domestic duck and! 
goose are the most important birds of this assemblage, but the common- 
wild teal, Nettvmn crecca (Blanford, l.c. iv., 443) is universally eaten^ 
and sometimes reared (or fed up) in a state of semi-domesticity. In 
Madras Presidency immense flocks of domestic ducks are herded on 
the flooded fields, their eggs being an important article of export to 
Burma. [Cf. Ainslie, Mat. Ind., 1826, i., 441 ; Campbell, A Successful' 
Duck Farm, in Agri. Gaz. N.-S. Wales, 1898, ix., 1377-82,- Monier- 
Williams, Buddhism, 525.] 

(б) Qa e irds; Hume and Marshal, Game-Birds of Ind. ; W. L.. 
Sclater, l.c, ii., 117-21. This includes examples drawn from many families, 
such as the Bustards, Cranes, Ducks, Pheasants, Pigeons, Plovers, Quails,. 
Rails, and Snipe. 

Sclater gives the following as the birds commonly eaten or brought to* 
market; — Caia^vdreiia hracHydactyiUfthehaghairaOrtolojo.; Chat'adHus fuivita, 
the Golden Plover; Chauiei<M,«/vn.us the Gadwall; Ciconia 7eitco~ 

cephaia, the manihjor or Beefsteak Bird; Col^tnlh4t intermediftf the Icahutar 
or Black Rock Pigeon ; Coturnioc eorn/munis, the Batter or Gray Quail ; 
Cfyeoptts pHoenicopterus, the Ivurrial or Green Pigeon; the 

Pintail ; Eupadotts edwardsu, the tokdar sohan or Bustard ; Et'ancoUtiMs xHctns, 
the Painted Partridge ; FrancoUnus vuigwi-is, halatit/ur or Black Partridge ; 
Fniiguia nyroea, the White-eye ; FiiUyuin rufifiu, the Red-crested Pochard ; 
Oaiiinago guiiivia/ria, the Common Snipe; QaHivtago stvemtt'a, Pin-tailed 
Snipe ; G alloperdix spadiceua, th.Q Red SpUT-fowl ,* O alius the 

jungli-murgi or Jungle Fowl; Gaiixts somierati, the Gray-fowl ; uitUgorie, 

the sarus or sarus-Ov&n.e ; ouha^Ht iffacgueeni, the Houbara Bustard ; 

ydfophasianus chirugus, the Pheasant-tailed ; A'ettapus coroman^ 

deiianns, the Cotton-teal ; Ortggomis guiaris, the hantitar or Kyal Partridge 
Favo eristatus, mor or Peacock {Taleef Shereef, l.c. 158) ; Fterscies extmtus, 
kuhar or Sandgrouse ; uevgtiedwla dreia, the Blue- winged or Garganey Teal ;, 
Sypheotis hengaiensis, the ckaras or Florican ; Totanus calidris, the Red 
shanks or Snippet ; and Totunus giareoia, the Spotted Sandpiper or Snippet.. 
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With slight modifications to meet local supplies, the above enumeration is 
representative of the traffic throughout India, For particulars consult the 
further popular sections given below concerning the Edible Birds, 

(c) Ortolans. — The true Ortolan {Emheriza hortiilana) occurs only D. .P., 
occasionally in India, but the substitutes for it are the hargel—Soci&l 7. 

or Short-toed Lark {Calandrella the duri Ash-coloured Ortolan. 

Finch-lark {Eyrrlvalauda grisea) and other allied species abundantly 
met with on the plains of India. Buchanan-Hamilton {Hist. Ant. and 
Stat. Beng. (ed. Montgomery Martin), 1807-13, i., 226 ; ii., 148, 506 ; hi., 

186) makes frequent mention of the ortolan. 

{d) PheasantSf PartridgeSy Jungle^ fowly etc. — The Cxcillifice : Taleef P. .P., 
Shereef (Playfair, transh), 1833, 145 ; Blanford, l.c. iv., 64-146 ; Hume 
and Marshall, Game-Birds, 183 et seq. ; Journ. Bomb. Nat. Hist. Soc., 
xi., 228 ; xii., 573-7 ; xiii., 521 ; Ball, Jungle Life Ind., 538 ; Sander- pheasants, 
son, Thirteen Years Among Wild Beasts, 147 ; Forsyth, Highlands Cent. 

Ind., 130-1 ; Finn, Ind. Pheasants, etc., in Ind. For., 1902, xxviii., 

228, 277, etc. ; 1903, xxix., 116, 205, etc., etc. (long and valuable articles). 

Excluding the poultry from present consideration, there are something like Simla Supply. 
60 species of wild pheasants, partridges, etc., which are systematically shot and 
eaten. The majority iuhabit the hills, and are, therefore, but rarely seen in 
the bazars of the larger towns of the plains. In Simla, for example, there is 
a regular supply of the cMr, kdlij, and mondl pheasants ; of partridges the 
lan-titur or kaindal, and last but by no means least, the chakor. ^ The horned 
pheasant — jewar or argus — as it is sometimes called, is also occasionally seen. 

These and many others are included by the Sanskrit authors under the category 
of vishkira or birds which scatter their food. The Ain-i-Akhari (Gladwin, transl., 
i., 267 ; ii., 136 ; also Blochmann, transl., i., 63) mentions several forms and alludes 
to the practice of catching them by means of call-birds, a method pursued to Oall-birds and 
the present day. One or two are favourite cage birds, especially the quad, and 
are reared for the purpose of fighting (Ainslie, Mat. Ind., 1826, i., 288). Others 
are much prized on account of their plumage {e.g. mondl and argus). No informa- Ga e 
tion exists as to the extent of the traffic in these birds, but it may be affirmed Laws, 
that the huge annual slaughter has for many years called urgently for the pro- 
tective game-laws which have only just come into operation. [The following 
publications, assorted provincially, ^1 be found to contain useful local par- 
ticulars : — Pan JAB : Settl. Repts. Hazara, 1868 ; Bannu, 1879 ; Ludhiana, 

1878-84. Game-birds, pheasants, etc., are frequently mentioned in the Memoirs 
of Baber, written about 1519, and the lujeh, i>o which he makes special reference 
(320), appears to be the mondl. Centbal India : Forsyth, l.c. 1889, 54-7. 

Kashmir: Lawrence, l.c. 118. United Pbovincbs : Qaz., iv., 243. Bom- 
bay : Gazetteers Kaira, Punch Mahals, Ahmedahad, Ratnagiri, Thana, Kanara, 

Belgaum, Dharwar, Satara. Mysobe : Rice, Gaz., i., 155.] 

(e) Pigeons and Doves; Blyth, Ann. and Mag. Nat. Hist., 1847, 
xix., 104; Darwin, Animals and PI. under Domes., 1868, i., 131-224; 

Rice, Squab Raising, in Farmers Bull., U.S. Dept. Agri., 1903, No. 177 ; 

Blanford, l.c. iv., 1-52. It does not seem necessary to deal with 
this subject very fully. There are some 40 wild species known and 
valued, and in domestication practically all the breeds met with in Europe 
are to be found in India, and a few seem even to have originated in that 
country. 

Pigeons are closely connected with certain traditions of the Muham d ^ j 

faith, hence the birds are often protected in certain localities, such as at Mecca, 

They have been reared for pleasure from th^ earliest times of the Moslem nobility 
of India. Baber {Memoirs, 7) tells the story of the death of Omer-Sheik 
Mirza in 1494, through having been precipitated from his pigeon-house. In. 
the Am^i-Akhari (1590) full details are given of the methods adopted for rearing 
and training pigeons. Tumblers, carriers, pouters, etc., are mentioned, but it Tumblers, 
seems doubtful if the luckeh or Itcqqdn of the Ain, identified by Blyth as having, 
been the fantail, was so or not, though that name is commonly given to them E'antails. 
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at the present day. The hokah pigeon, the voice of which 
to prayer, and the haghah, which utters a peculiar sound in th y 
as also the yahu-yahu, may have been trumpeters and laughers, ^hejoto was 
doubtless a ground tumbler. One of the special and much-prized features of 
Indian pigeons is the remarkable way they return to the dovecote on a certam 

signal being given. _ . • n • „ 

In some Hindu towns, such as Jaipur in Rajputana, pigeons exist m a semi- 

wild condition. A race of the blue rock has simply been 

disturbed for countless ages. This bird seems to differ from the English stock 
in having the lower part of the back ashy, instead of pure white, hence its separa- 
tion as %oi^fniha Intern, 4^din. Baber speaks of the Indian rock-pigeons as 
being smaller and more slender than the Central Asiatic bird, and as having a 

Pigeons are much valued by many classes of people as Food, and the traffic 
in them all over India must be exceedingly great. They are Equally broug 
market alive, and fed from day to day by the traders. In Calcutta they 
stored in large flat baskets, the owner feeding them by squirtmg from his own 
mouth into the gullets of the birds, one by one, a small quantity_ gram ana 
water. [Cf. Settl Rept. Jhelmn, 18S3, 20 ; E. H. A., in Times of India, May 1899.] 

(/) Poultry and Eggs.— This may be accepted as embracing the 
Domestic or Common Fowl, tbe Guinea-fowl, tbe Turkey, Ducks, Geese, 
Pigeons, etc. Since some of these birds are discussed in tkis article under 
tkeir respective names, tke present remarks may be restricted to tbe 
It is fairly generally accepted that all the Domestic Fowls of the world 
have been derived from Galliis f&rriigineits^ a bird met with in its 
wild condition throughout the lower Himalaya from Kashmir to Assam, 
and from the mountains of Burma to the Malay Peninsula, Sumatra, 
Siam and Cochin-China. It would seem probable that it was hist domesti- 
cated in the Malay and introduced into India in that condition. It is 
mentioned in the Institutes of Manu, and appears to have reached Europe 
about 600 B.c. The wild bird, it has been observed, when reared in 
captivity or when crossed with the domestic fowl, is more fertile when 
procured from the east than from the west of the Bay of Bengal. A 
few special breeds may have originated in India, such as the Chittagong 
and the Sooty Fowl. Examples of the Frizzled Fowl (a bird with the 
feathers curled backwards) and of Jumpers are not uncommon, the 
latter more especially in Burma. 

Considering the importance of the subject, remarkably little of a trustworthy 
nature has been published regarding the Indian domestic fowls. Ibn Batuta, 
Marco Polo, Varth^ma, Linschoten, Dampier and many other early travellers 
make special reference to th© quality, size, and abundance of Indian towis. 
Hove (Tours in Gujarat, etc., 1787, 80) says: “In this country fowls are 
prodigiously large, and are called by th© Europeans Colomb fowls. They breed 
them now about Surat in abundance. ... Some of them are so large that 
are often mistaken by strangers for turkeys.” It is difficult to conceive why the 
early travellers in India so uniformly speak of the fowls seen by them as large. 
The ordinary fowl of India to-day is a very small and very inferior representative 

of the fowl of Europe. j xt. z. 

Mention has been mad© of Chittagong fowls, and it may be added that it 
is customary to read of them as a peculiar and valuable race, characteristic oi 
Eastern Bengal. In th© Bengal Administration Report (1901-2), for example, 
the observation occurs that “th© best poultry comes from Chittagong ^d the 
hill tracts, and are short-legged, large-bodied birds, much resernblmg Englisn 
fowls.” The “ jumper ” of Burma ii an exceptionally short-legged bird, derived 
doubtless direct from the Chittagong breed. Further to the east, the Coclun- 
China breed would appear to have originated. Game-cocks have from time 
immemorial been specially reared in many districts of India, and m some 
localities cock-fighting has, from the most ancient times, been a favorite 
pastime. Sonnerat {Voy. aux Ind. Or., 1782, v., 113) says he thinks the birds 
specially reared for cock-fighting are derived from the indigenous wild species, 
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and thus is led to believe that the domestic fowls of the world may have come 
'from India. The special association of Chittagong, however, with the game- 
cocks of India has little more to justify it than the early association of the turkey 
with Calicut. Montgomery Martin, compiling from Buchanan-Hamilton, speaks 
■of the people of Assam as keeping game-cocks {E. Ind., hi., 671). Lawrence 
tells us that in Kashmir capons are specially reared for the table, but in India Oapous. 
as a whole little or no attention appears to be given to special methods of breed- 
ing, feeding, etc., of fowls for the table as distinct from those reared for the 
•supply of eggs. Bernier {Travels, 1656-68 (Constable, Or. Misc.), 1891, i., 

■251) attributes this to “ the people being tender-hearted toward animals of 
•every description, men only excepted.’’ “ The markets are amply supplied 
with fowls tolerably good and cheap. Among others there is a small hen, 

-delicate and tender, which I call Ethiopian, the skin being quite black.” Ethiopian Hen. 
Inspired possibly by Marco Polo, Linschoten (who was by no means as 
accurate an observer as Bernier) affirms that the flesh of the so-called Ethiopian er-fowl” 

as also the bones are black. \Cf. also Thevenot, Travels in Levant, Indostan, etc., ow . 

1687, iii., 51.] Tegetmeier [Poultry Book, 265-8) gives full particulars of these 
ao-called “ Nigger-fowls ” (the Sooty Fowls of some writers), and it need only 
be added that they are by no means common in India. John Leo (Africanus) anciently*^ 
(Geog. Hist. Africa (Pory, transl.), 1600, 314) describes the incubators in use in known. 

Egypt during the 16th century. 

In the more populous parts of India (Bengal especially) fowls, like many 
other articles of food, have risen in price considerably within the past 20 to 30 
years. At the beginning of that period four large or eight small fowls could 
have been pmchased for one rupee, while at present they cost 4 to 12 annas 
or even one rupee each. [Cf. Scott, Dom. Poult, known to the Jews, Mem. Wern. 

Boc., 1830, vi., 391-401 ; Wilson, Orig. Dom. Poult., 402-16 ; Low, Hist. 

Tenasserim, Journ. Boy. As. Soc., ii., 272; Anderson, Mandalay to Momien, 

16 ; Hoey, Monog. Trade and Manuf. N. Ind., 152 ; Voelcker, Improv. Ind. 

Agri., 405 ; Lawrence, Valley of Kashmir, 365-6 ; Collett, A.B.C. Guide to 
Bearing Poultry, Ind. ; Isa Tweed, Poult. Keeping in Ind. ; My Poult., by 
The Indian Henxvife ” ; Mackenzie, Popular Poult. Keeping ; “Wright, The Book of 
Poult. ; Numerous writers in Indian public press such as in Bornb. Gazette, Aug. 

1895 ; Madras Mail, Feb. 1896 (report on the Dudar Poult. Farm) ; Ind. Agrist., 

Feb. 1898 ; McCue and Bradshaw, Poult., iiiAgri. Gaz. N.-S. Wales, 1898, ix., 894-7, 

1161-80; Planters^ Gaz., Oct. and Nov. 1899; Pioneer, article by “Camellia,” 

Feb. 1900 ; Ind. Agrist., May 1900 (a report on Poult. Bearing in Beng. at the 
Model Farm of Pakur) ; Poult, in West Ind., in Imp. Dept. Ag^n., Pamplfl. 

No. 23, etc., etc.] 

TBADB IN EGGS . — Mention has already been made of the production of Ducks’ D. .P., 

-eggs in Madras Presidency for the Burmese market. Though all large towns have i*j 1 0. 
regular supplies of eggs, nothing can be learned as to the sources on which they Eg s. 
depend. It would thus seem as if every great centre produced its own fowls and 
eggs, within its immediate neighbourhood. In the official publication Prices and ludiaa Supplies. 
Wages in India,- certain particulars are furnished regarding eggs in the Western 
Presidency. A rise in price has on the whole taken place, but in Bombay town Price, 
this is not material, as eggs sell at 4 to 5 annas a dozen. Taking the years 1871- 
75 as being 100, they sold in 1901 at 107, in 1902 at 100, and in 1903 at 103 ; 
in Sind at 127 ; and in Central India and Rajputana at 118. The traffic in Egg Albumen. 
Albumen is important. An article in The Indian Agriculturist (Feb. 1898) re- 
views an account that appeared in a Burma paper of the Chin-hiang China Ckina Trade, 
trade in that substance. Ducks abound in the neighbourhood, flocks of 4,000 
to 5,000 being not uncommon. The eggs are broken and the white separated 
from the yolk. The white or albumen is used in dyeing, being largely exported 
for that purpose to Europe, and the yolk, used in the dressing of certain leather, 
is in much demand in Europe. The Diplomatic and Consular Beport (1901, 

No. 2601, 10) gives the returns of the Chinese traffic in egg-yolk. It rose from Tolk. 

13,788 to 22,533 cwt. 

[Of. Ainslie, Mai. 7??^., 1826, 117, 288 ;*’0’Shaughnessy, Beng. Disp., 686-7; 

Royle, Prod. Isinglass, 5 ; Honigberger, Thirty-five Years in East, ii., 320 ; Waring, 

P'lmrm. Ind.,2Sl ■, Simmonds, Waste Prod., 1876, 118 ; Hoey, Monog. T fade a'^ 

Manuf. N. Ind., 1880, 152; Hendley, JJed. Top. Jeypore, 1895, 67 ; Lawrence, Valley 
of Kashmir, 5, 366 ; Ind. Agrist., Feb. 1, 1898; Journ. Board of Trade, Sept. 

1899, vi,, 149-56 ; Dec., 362 ; many newspaper articles on preservation of eggs, Preserratiou 
on the testing their freshness, etc., have appeared in the Indian press, mostly of Eggs. 
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reprinted from European, American and Australian publications. No writer 
has, so far as I can discover, given particulars of the Indian markets or of Indian 
experience.] 

(g) Quail, Snipe, Plovers, Plorican, etc. — When speaking of the plains 
of India the quail and snipe are by far the most important of the game birds. 
The former are often captured in great quantities and sent alive all over 
India, and the latter are both trapped and shot. As a protective measure,, 
it may be added that some of the railways refuse to carry live snipe, since 
the birds do not eat after being captured, and are often handled most cruelly ; 
for example, to prevent them fighting or escaping, they are blinded or otherwise 
disfigured. It is to be hoped, therefore, that very shortly, under the new Act, 
measures may be enforced even more stringent than the humane action of the 
railway companies. The florican is valued as much for its rarity as for the 
delicacy of its fiesh. [Cf. Ainslie, l.c. i., 392 ; Hunter, Imp. Gaz. Ind., vi., 
1886 ; John Burke in Field (reprinted in Times of Ind.), Nov. 28, 1899 ; 
Snipe- Shooting in Ind., Englishman, Feb- 10, 1902 ; E. H. A. in Times of Ind., 
July and Aug. 1899.] 

4. irds: dible Ne ts(Collo€aliafran€iea a>ndC.facipha^^ 
Bknfoid, Fa. Br. Ind., iii., 175-9 ; Jacobus Boutius, 1629, in Piso, 
Ind. TJtri. re Nat. et Med^, 1658, 66 ; Forrest, Yoy. New Guinea, 1780, 28 ; 
Milburn, Or. Comm., 1813, ii., 306 ; Crawfurd, Journ. toAva, 1834, ii., 178 ; 
Koyle, Prod. Isinglass, 1842, 53 ; Griggs, Man. Nilgiri List., 159 ; 
Carpenter, Rec. Geol. Surv. Ind., 1888, xxi., pt. i. ; Hickson, Nat. N. 
Celebes, 1889, 49-50 ; Portman, Journ. Photo. Soc. Ind., 1892 ; H. Waring- 
ton Smytb, The Wide World Mag., 1898, 288-93 ; Foreman, Philippine 
Islands, 1899, 366. Edible nests are known in Hindustani as ababil'ka- 
ghoslaK in Nicobar as hikai, and in Burma as gnathiet. 

A fairly detailed account of this curiously interesting edible product will 
be found in the Dictionary. That article was compiled very largely from a 
report by Mr. Portman regarding the Andaman, and one by Mr. de Roepstorff 
on the Nicobar supplies. Blsuiford tells us that c. franc lea, the Little- 
Grey-rumped Swift, affords the purest quality of edible nests. It is met with 
on the coasts of Tenasserim and Arakan, as also on the rocks in the Andaman 
and Nicobar Islands, The breeding season is in March. The nests produced 
by c. fucipUaga (= €. viLAijiea) are found in Ceylon, the Malabar Coast,, 
the Nilgiri and Anaimalai hills, etc. Its breeding season is March to June. 
The former bird gives nests quite free from grass, moss or feathers, the latter 
is much adulterated with the substances named, which are simply cemented 
together by the inspissated saliva. Jacobus Bontius was perhaps the first 
European writer who described the edible swallow’s nest. He gives an excellent 
picture, and says the nests are sold in great quantity throughout India. He 
regarded them as made from the foam of the sea. Mandelslo {Travels Ind.,. 
1639, 134), speaking of the Malay, says that the swallows’ nests were found 
“ on rocks by the seaside, and are of such esteem in China that they sell the 
for 3 or 4 crowns the lb.” It is probable that Volkamer (Nurnb. Hesper., 1714, 
ii., 236) is also alluding to this substance when he speaks of the chickens that 
spin fibre out of their mouths. Milburn says edible nests are found in caves on 
the sea-coast of Sumatra, Java and many of the Eastern Islands. “ The cleanest 
and best are almost as white as writing paper and as transparent isinglass.” 
“ They should be perfectly dry; if so crisp as to break, it is the better.” 

The merchants who trade in this substance are Chinamen resident in Rangoon. 
The nests are assorted into three classes and then exported to China. The finest 
qualities go to Pekin. The Japanese do not use these nests, but they are said 
to fabricate an artificial nest from seaweed which is sent to China. The trade 
seems to be declining, as shown by^the steady diminution of the sum paid ‘ 
Burma for the right to work the supplies (see aaures, p. 769 ; Islaglass, p. 695). 

5. ip : I u tri 1. — The materials that fall under this position 
are briefly — Bird-skins, Feathers, Guano and Quills. The first two may be 
taken collectively and the third will be found under anures (see p. 769), 

(a) Bird-skins and Feathers. — It is customary to discuss feathers 
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ander : — Common Feathers used for upholstery ; Down used for Quilts ; 

Ornamental Feathers and Quills. In India the feathers of the 

domestic fowl are almost universally destroyed through the habit 

(»f removing them after immersion in hot water. Were an effort 

made to remedy this defect, India might supply a large quantity of 

upholstery feathers. The same remark is applicable to the supply of 

down. Ornamental feathers are usually referred to three classes : — ^ Ornament. 

(a) those like the ostrich plumes whose barbules are long and loose, giving 

beauty of form ; (h) those in which the plumes are decomposed, as in the 

egrets ; and (c) those that manifest great beauty and brilliancy of colour 

(see below under Plu a e). Balfour (Cyclop, of India) appears to be the 

only writer who has so far afforded particulars of the feather industry — 

fortunately an industry of historic but not of great future intrinsic value. 

He tells us that “ the Madras dealers in birds’ feathers used to carry on 
their trade on an extensive scale. One dealer had nearly 100 sets of skm collection, 
hunters, each composed of fom or five shikaris and one cook ; most of 
these people are korawas (basket-makers) who live in and about Madras. 

Each set has its head man, who is responsible for the others. The sets 
are sent out once a year, each receiving from Rs. 20 to Rs. 100 together 
with a number of nets, a knife, etc. They traverse all India, collecting 
the feathers of kingfishers, etc.” “ They bring back from 1,000 to 6,000 
skins which are exported to Europe, Burma, Penang, Singapore and 
Malacca.” The blue jay feathers are much in demand in China. 

(&) Ostrich , — Some few years ago an efiort was made to establish ostrich Ostricli 
farming in India (near Agra) but with little or no success. Mention has 
recently been made of Mysore as a favourable locality, a suggestion in- 
spired by the great success of the Austrahan farms. [Cf. Madras Weekly 
Mail, Aug. 1899 ; Pioneer, Sept. 1903 : for Food to be given to Ostriches, 
see A ave, p. 35.] 

(c) Plu age~ irds , — The following, it may be added, are the chief birds Plu a e. 
killed in India on account of their plumage, the particulars given being 
abstracted very largely from Blanford. A certain amount of grouping 
has been attempted in order to save space ; thus all the paroquets are 
brought together, all the bustards together, etc., etc,, the assortment 
being otherwise alphabetical according to the scientific names of the birds 
or groups of birds : — 

Ardea cinerea {Fee, Br. Ind, (Birds), iv. 382 et seq), the Coroiuon: or 
Blue Heron, the nari, anjan, sain, etc. ; grayi, the Pond Heron or Blue Heron. 

haglay khonch-bogla, kokku, etc. A common and familiar bird of rice-fields and 
village tanks — often called the Paddy-bird; also cftro^naudus, the Paddy-birds. 

Cattle Egret or surkhia-hagla, gai bogla, huni koku, etc. This egret is a constant Cattle Egrets, 
attendant on cattle and feeds on the insects that are attracted to them. 

Sclater groups these three herons together as birds that produce feathers which 
are sold in large quantities, but which do not fetch such high prices as the egrets 
proper. 

Ceryle varia (Z.c. iii., 119), the Indian Pied Kingfisher, the koryala- Kingfishers. 
kilkikt or karikata ; aicyon Hmyrnensis (l.c. iii., 132), the White-breasted 
Kingfisher or kilkila, khandu, machranga, etc.; r^iaryopsis gtiviul (l.c. 
in., 129), the Brown-headed Kdngfisher, gurial, hadami, etc. These and several 
other kingfishers, such as jtieetio ispidtr, chota kilkila. A., grandis, the 
G-reat Indian Kingfisher, and Ceyoc tridaetyia, the Three-toed Purple King- 
fisher, are all extensively slaughtered for their skins. Hunter (Stat. Acc. Beng.) 
makes special mention of the traffic in the skins of kingfishers from Tippera 
and Chittagong to Burma and China. Mr. C. M. Inglis says that in Darbhanga 
there is a village of 16 houses, all concerned in the bird-skin trade. One man 
told him that on an average he snared at least 100 kingfishers during the season, 
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the skins fetching Rs. 15 to Rs. 20. This for the entire village would make a 
destruction of thousands a year. Decoys are used, namely, live birds with their 
eyes sewn up. 

Coracias indica (lx. hi., 103), the Indian Roller, the Blue Jay of 
Europeans or nilkant, sabzak, tds, pdlu pitta, hattu kadei. As already men- 
tioned, this is perhaps the most extensively killed for its beautiful plumage of 
all the Indian birds, and as it is helpful to the cultivators, its destruction is to 
be greatly deplored. 

upodotis edwardsii {lx. iv., 192 et seq.), the Great Indian Bustard, 
the sohun, hukna, hum, tokdar, tugdar, hat-meka, kanal-myle, etc. Met with 
throughout India except in Bihar, Chota Nagpur, Orissa, Bengal. It is usually 
found singly or in twos or threes, and keeps chiefly to the open dry country, especi- 
ally wastes covered with low grass and scattered cultivation. It feeds on insects, 
especially grasshoppers, smaU reptiles, fruit, grain, shoots of grass, etc. In 
the Ain-i-Akbari mention is made of the okar feathers of Kashmir. Baden- 
Rowell gives the name onkar to the feathers used in making kalgi, the plumes 
of the khod or helmet. These were probably the black feathers of a Bustard, or 
of the Snake-bird (see below). Uoubara Mact^neeni, the Houbara bustard or 
Jiobdra, tilur, talur, etc. A cold-weather visitor to North-Western India, Panjab, 
Sind, Rajputana, Kach and Northern Gujarat, ous tetrax, the Little Bustard 
or chota tilur, met with in the Panjab. Lastly, iSypheotif» aurita, the Lesser 
Ploriean or likh, chota charat, charas, haradti, ker mor, tan~mor, ohini-^mor, niala 
nimili, etc. Also s. he^ugai^tisis, the Bengal Florican. These birds are found at 
times throughout India from the Himalaya to Cape Comorin, but the former 
chiefly inhabits the Peninsula south of the Godavari in winter, and breeds in the 
Deccan, Western and Central Provinces, Central India, Rajputana, etc. The 
latter occurs in the country from the foot of the Himalaya and the Ganges to 
the plains of Assam. Blanford observes of the former that the numbers are 
being greatly reduced by the rmsportsmanlike practice of shooting during the 
breeding season. And of the latter he remarks that it is one of the most delicious 
of game birds. 

But it may be said that most of the above-mentioned birds are or rather 
have been killed on account of their plumage as well as for their flesh. Bustard 
feathers constantly appear in the Madras trade reports. 

Gallus ferrugineus {l.c. iv., 76), the Red Jungle-fowl or jangal-murgh 
(male), jangli-murghi (female) ; common throughout the Lower Himalaya from 
Assam to Kashmir. Also €?. sonnet'nti, the Grey Jungle-fowl or komri, koli, 
etc., of South, West and Central India. 

The wild fowls, though killed mainly for food, aflord skins that are as a 
rule preserved and sold. The wild fowl of South India is specially valued for 
making artificial fishing-flies; its golden or ferruginous spotted feathers are 
unsurpassed for certain purposes, and fetch higher prices than do most other 
feathers met with in the market. 

erodias alba {lx. iv., 385), the Large Egret, mallang-bagla, tar-hagla, 
hara-hagla, pedda-tella-kouga, mala-konga, vella-koku, etc. Found throughout 
India and Burma ; often seen solitary but in association with either of the next 
two species. In North India and Burma it breeds in July and August, 
and in the Karnatak in December to February. Also Mt. garxetta — the 
Little Egret or kilchia, nella-nucha-konga. Common throughout India and 
Burma. Lastly . intermedia, the Smaller Egret, patokha hagla, patangkha, 
etc. Met with throughout India and Northern Burma. The breeding season 
is the same as that of the large egret. These pure white, slim herons 
develop temporarily during the breeding season a dorsal train of feathers, which 
elongates and becomes “decomposed,” as it is expressed, that is to say, the 
barbs are separate and distant from each other, thus forming the ornamental 
plume or aigrette for which these birds are much sought after and ruthlessly 
destroyed. 

The present trad© in Egret and Bustard feathers seems to be chiefly in the 
hands of Madras traders. Some fime ago Commercolly in Bengal was famed 
for its egret feathers, and these were used for head-dresses, tippets, boas and 
muffs. Although this trad© still exists in Darbhanga, Pumeah and Maldah, 
the birds are beconoing very scarce. It would seem that at the present day the 
chief Indian supply is from Madras. 

Leptoptilus dubius {lx. iv., 373), the Adjutant, ov har gild, gar ur, chaniari 
dhauk, dusta, pinigala-konga, don~zat, pir-e^dang, etc. A useful scavenger that 
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used formerly to frequent Calcutta and is still met with at the Salt Lakes and 
has been found in immense herds in Burma. The down of the young ad- 
jutant bird is (or rather was formerly) made into ladies’ boas and victorines. 
The under-ta,il coverts are collected and sold in considerable quantity. They 
are known in trade as Marabout or Commercolly feathers, and seem to be pro- 
cured at present mainly from Tirchoor and Malabar, though formerly the traffic 
was chiefly from Commercolly and Nadiya to Calcutta. It is described by 
uBlian (a.d. 250) ; Baber {Memoirs, 1519-25, 321) and Ball {Jungle Life, 82) both 
refer to the snake-stone said to be found in the head of this bird. 

Lophophorus refulgens {l.c. iv., 96), the mondl, nil, lont (male), harari, 
ham (female), niVmor, nilgur, datiya, etc. An extremely beautiful and large 
pheasant found throughout the Himalaya, from Chitral and Kashmir to 
Bhutan, at altitudes of from 9,000 to 15,000 feet, except in the winter, 
when it may be found at 5,000 feet. Skins of the cock birds are extensively 
traded in all over India, and a fairly large nmnber are annually exported, 
the supply received at Calcutta coming mainly from Bhutan and Nepal. 
Sclater tells us that he has seen as many as 1,000 skins offered for sale at 
one time. 

Palseornis eyanocephal {l-c. iii., 251-9), the Western Blossom-headed 
Paroquet, the tuia-tota, faraida, hir, etc. A fairly plentiful bird in the 
forests of the lower Himalaya and Peninsula of India. JP. fasdatus, the Red- 
breasted Paroquet, the madna, kdjla, gour-tota, etc. Himalaya up to 5,000 feet 
from Kumaon to Assam, Manipur, Burma, Cambodia, Cochin-China, etc. 
An inhabitant of well-wooded tracts, but visitant of the intervening fields. 

nepaiensis, the Large Indian Paroquet or chandana, a bird met with 
plentifully in Northern and Central India, the lower Himalaya, the Northern 
Circars, Kangra and Moimt Abu to Bengal. JP. rosa, the Eastern Blossom- 
headed Paroquet, the hyay-ta-ma of Burma. Lastly, J*. torqutatus, the 
Rose-ringed Paroquet or iota, lybur iota, tiya tota, ragu, chilluka, killi, kyay- 
gyot, etc. This is by far the most plentiful paroquet of India, and abounds 
near towns and houses and prefers open cultivated lands to forest tracts. It 
often does much damage to field and garden crops. It is very frequently kept 
as a pet, and is a very docile and loquacious bird. Baber {Memoirs, 319) gives 
a long account of the various birds of this kind that were taught to speak by the 
people of India in his day (early in the 16th century). 

Most of the above species of paroquets are extensively killed on account 
of their skins, but since they are very abundant and often very destructive, 
little regret need be expressed at their being annually killed off to a certain 
extent. Paroquet skins are largely exported from Hill Tippera. 

Pavo cristatus {l,c. iv., 68), the Common Peafowl, the mor, mahr, manja 
(male), manir (female), myl, nimili, nowl, etc. Plentiful throughout all the 
drier tracts of India. It ascends the Himalaya to 2,000 feet in altitude. 
Abounds in Gujarat (a fact specially mentioned by Thevenot in 1687), Kach, 
and Rajputana, and being protected, since regarded by certain Hindus as sacred, 
it frequently does much damage to the fields. The males moult their 
long trains after the breeding season, about September, and the feathers are 
collected by the villagers and sold, but in many parts of the country large 
numbers are killed, and their feathers and complete tails sold to the dealers. 
In Indian Art at Delhi (1903, 198-9) particulars will be found of the artistic 
use of peacock feathers. They are largely employed in ornamental work, 
such as the manufacture of fans, morchals, chauris, braids, etc. Some few 
years ago a large trade was done in peacock-feather braids, which were used in 
trimming dresses and for other such purposes. The chief centres of manu- 
facture are Agra, Aurangabad, Benares, Jhansi, Mysore, Nepal and Savantvadi. 
Peacock feathers seem to be exported mainly from Bombay. [Cf. Baber, 
l.c. 318 ; Ainslie, Mat. Ind., 1826, i., 290.] 

Plot elanogaster {l.c. iv., 344), the Indian Darter or Snake-bird, the 
hanwa, pan dubbi, goyar, etc. This bird exists throughout India and Burma, 
wherever fairly extensive lakes, marches, etc-., of fresh water or large rivers with 
slow currents occur. According to Jerdon the lengthened scapular feathers are 
looked on as a badge of royalty by the Elhasias, and were once the badge of 
one of the Bengal regiments of Irregular Cavalry. The birds are killed on 
account of these feathers, which formerly were fairly extensively exported. 

Tr opan elanocephal {l.c, iv., 100), the Western or Simla Horned 
Pheasant, jewar, jaghi, sing-monal, jigurana (male), bodal (female), etc. 
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North-West Himalaya from Garliwal to Hazara. x. f^atyra, the Crimson 
Horned Pheasant, the lungi, omot hap, tar-rhyak, etc. Eastern Himalaya 
from Garhwal to Bhutan. These two pheasants are sometimes called the 
Argus by European sportsmen, and their skins are generally sold under that 
name — the true Argus occurs in the Malay Peninsula. 

Upupa epops {l.c, hi., 159), the European Hoopoe and r. indicit, the 
Indian Hoopoe or hudhiid, sutdr, kondeh pitta, chaval kuruvi, toun-hee-sote, etc. 
The former is met with in the Himalaya and on the plains of Northern and 
Central India, and the latter tliroughout India and Burma,, except Sind and 
the Western Panjab. Both birds are extensively slaughtered on account of 
their plumage. [C/. E, H. A. in Times of India, Sept. 29, 1899.] 

Trade in Birds, Skins, etc. 

{d) Feathers. — Tlae above are the chief birds killed for their brilliant 
feathers, but all birds with bright- coloured plumage may be and occa- 
sionally are killed for that purpose, such as the honey-suckers, bitterns, 
jays, water-hens, bee-eaters, orioles, shrikes, bulbuls, grebes and horn- 
bills. The trade in these and such-like is a very ancient one. Yarthema 
{Travels, 1510 (ed. Hakl. Soc.), 200), speaking of Tenasserim, alludes to 
the sword-hilts made of the helmet-hornbill. The modern trade in feathers 
of all lands fluctuates greatly. In 1880-1 the exports were valued at 
Rs. 2,69,447 ; in 1884-5 at “^Rs. 6,33,017 ; in 1887-8 at Rs. 5,70,495 ; 
in 1895-6 at Rs. 5,55,185, since which date it appears to have declined 
materially ; in 1900-1 it stood atRs. 1,35,440 ; in 1901-2 at Rs. 1,79,618 ; 
in 1902-1 at Rs. 88,691 ; in 1903-4 at Rs. 5,093 ; in 1904-5 at Rs. 880 ; 
in 1905-6 at Rs. 4,416 ; in 1906-7 at Rs. 1,437. In former years the 
major portion of these exports went usually to the United Kingdom, 
which took in 1895-6, Rs. 4,18,006 ; in 1902-3, Rs. 60,000; and in 
1906-7, nil More recently to’.China (Hongkong), which took in 1895-6, 
Rs. 58,562 ; in 1902-3, Rs. 23,387 ; and in 1906-7, Rs. 1,350. Practically 
the balance on these valuations of the total for the years in question goes 
to the Straits. The imports of feathers are unimportant. As a natural 
consequence of recent legislation the portions of this traffic concerned, in 
the foreign supply will be discontinued. 

(e) QaiJis. — The traffic in bird- quills is unimportant. Peacock 
quills are used in embroidering leather, as for example in the small boxes 
made at Bilaspur and Anandpur in the Panjab, etc. Porcupine quills are to 
a small extent employed in South India, mainly in veneering fancy boxes. 
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IXA LLA A, Jjinn. ; FI. Br. Ind., i., 190 ; Pomet, Hist 
Drugs. (Engl, ed.), 1712, 224; Gramble, Man. Ind. Timhs., 38 ; Cooke, FI. 
Pres. Bomb.; i., 53 ; Duthie, FI. TJ'pp^'r Gang. Plain, i., 58 ; Burkill, Agri. 
Ledg., 1904, No. 12 ; Bixine^, The Annatto or Arnotto, roucou, 
mucu (Brazil), laikan, Icoug kuombi, jarat, hisri, jafra, huragu-mangjal, 
rangamali, tJii-din. 

A shrub originally a native of America and now largely cultivated in India 
for the dye afforded by its seeds. It is very common in S. India, and believed 
to be there almost completely naturalised. Hove speaks of its cultivation in 
Bombay in 1787, and Buchanan-Hamilton (Stat. Acc., Dinaj,, 1833, 155) mentions 
that “ the Bixa, axi American plant, is now rapidly spreading over Bengal.” 
Occasionally planted for ornament, especially in Ceylon ; the least touch of 
frost is fatal, but it will grow alnfbst anywhere within the tropics where the 
rainfall is 50-60 inches. The plants make a good hedge or wind-break. 

There are two forms, one having white flowers and greenish capsules, 
the other pink flowers and red capsules. The pink-flowered form is viewed as 
most desirable though it is not always the most easily grown, although one or 
other exists throughout tropical India. Fuller particulars of the distribution 
and cultivation wfll be found in Mr. Burkill’s Beview of Existing Knowledge 
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Pomet gives an admirable drawing shomng the plant and a roucou factory. 
The pulp surrounding the seeds gives a beautiful flesh-coloured Dye 
largely used for silks. In combination with the red powder of Maiiotus 
pJiiUpphmnfiis, a bright orange-red colour is obtained. The dye is exported 
to Europe from the West Indies to be used in colouring cheese, chocolate, etc. 
It may be extracted from the seeds direct, or the pulpy matter may be 
separated by boiling and made into cakes — the usual commercial form in 
Europe. The cakes are wrapped in the leaves of the banana and known as 
flag-annatto. The West Indians are said to rub the pulp off in their hands, and 
by adding lemon- juice and gum make crimson paint for their bodies. The 
mordant employed with arnotto is usually crude pearl-ash : the alkali facilitates 
solution but affects the colour. The dye is fleeting and is chiefly used for silk, 
but to some extent also for cotton-cloths, e.g. in Cachar. The Manipuris are said 
to avail themselves of the fruits of Gareittia peduneitinta to deepen the colour 
of the silk after dyeing with arnotto and also to fix it. The latter suggestion 
needs verification, since the dye is not as a rule considered fast. The bark yields 
a good Fibre used for cordage in the West Indies. In Medicine the seeds are 
regarded as astringent and febrifuge. The friction of two pieces of the wood is re- 
ported to produce fire very easily, and for this purpose is used by the West Indians. 

The best Cayenne cake ”) arnotto fetches in France about 200 francs 
per 100 kilos, and in Germany about 80 marks per 100 kilos. Its use has 
been ousted from India to a great extent by the introduction of aniline dyes, 
and the demand is perhaps too small to encourage export. In the Toronto Ex- 
hibition leaflet (1902) it is stated that the value of the exports from Jamaica in 
1900 amounted to £5,800. From the London market reports for 1903 (in 
Brit, arid Col. ^ Drug. ; or Chem. and Drug. ) it would appear that from 2 Jd. to 4d. 
per lb. is obtainable for best Madras seed, but that the demand is very limited. 
It may be mentioned that the average production per acre is about 6J- to 
maunds of seed yielding some 26 to 30 seers or rather under 1 cwd-. of dye. [Of. 
Taylor, Topogr. Stat. Dacca, 1840. 143; De Candolle, Orig. Cult. Plants (Engl, ed.), 
1884, 401 ; Lawson, Pharm. Journ. and Trans., 1885—6, 645 ; Watt, Select. 
Bee. Govt. Ind., 1888-9, i., 55 ; Pharmacog. Ind., i., 149 ; Kew. Bull., 1890, 
No. 48 ; Ferguson, All about Aloe and Ramie, 1890, 54 ; Moodeen Sheriff, Mat. 
Med. Mad., 1891, 38-9 ; Kanny Lall Dey, Indig. Drugs Ind., 1896, 47 ; 
Thorpe, Diet. Appl. Chem., 1898, i., 173 ; Cat. des PI. Econ. Colon., “ DHort. 
Colon.,'*' Brussels, 1900, 44 ; Jackson, Pharmaceut. Journ., April 4, 1903 ; Bull. 
Union Agri. Caled., 1903, ix., No. 75, 6-7.] 

lA IV A, Gaudich ; JB. niveau var. tenacissima, 
Miquel ; II. Br. Ind.; v., 576 : Bucli.-Ham., Stat. Acc., Dinaj., 194 ; Watt, 
Rhea and Allied Rhea libres, in Select. Rec. Govt. Ind., 1888-9, i., pt. ii., 283 ; 
Rein, Indust. Japan, 1889, 167—8; Michotte, Traite dc la Ramie, 1891 ; 
Hosie, Three Years in W . China, 1890, 73—4 ; Watt, Boehmeria nivea — ■ 
Rhea and China Grass, Agri. Ledg., 1898, No. 15 ; Bretsclineider, Hist. 
Europ. Bot. Disc. China, 1898, 42, 99, 133, 495-6, 770 ; Wray, Ramie Cult, 
in Perah, Mus. Notes, 1898, ii., 103-24 ; Barraclough, Ramie, Rhea, China- 
grass, etc., in Text. Merc., (a series of articles). May 26 to June 16, 1900 ; 
Her Tropenpflanzer, 1902, vi., 185-90 ; Frank Bird wood, Journ. Soc. Arts, 
1904 ; Ramie, Dipl, and Cons. Rept., 1904, No. 3280, 54 ; Botkier, also Bigle 
de Oardo, La Ramie, in H Agri. Prat, des Pays Chauds, 1902-3, ii., 176-97 ; 
1904, iv., 335-54; 1905, v., 56-67 ; Coventry, Rhea Exper. in India, Agri. 
Journ. Ind., 1907, ii., pt. i., 1-14 ; Kew Bull, (numerous passages) ; 
Hanausek, Micro. Tech. Prod. (Winton and Barber, transl), 1907, 90-1. 

It seems doubtful if the two forms indicated by tke above-mentioned 
names can be botanically regarded as*' anything more than climatic or 
geograpkical races of one species. Tke practical value of tkeir separate 
recogmtion may however be accepted as at once demonstrated by the 
circumstance that tke one — tke China plant — has been grown in the 
open air in England and regularly sown as a field crop in the south of 
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Europe, while the other — the Malaya plant— can only be raised under 
glass, so far as Europe is concerned. The distinction ought therefore to 
prove of considerable value to Indian prospective cultivators. In fact 
it seems possible that some share of past failures may be due to Indian 
experimentalists having forced the cultivation of the tropical plant in 
temperate areas. That being so, it may be useful to set forth the two 
forms separately, but the reader should consult The Agricultural Ledger 
(above mentioned) for the botanical synonyms of the plants in question : — 

a Var. nivea proper ; Watt, l.c. S, t." 1. The China-grass or Rhea of com- 
merce bears the following local and vernacular names : — chu-ma in China j 
cay~gai, pa-ma in Cochin-China ; hanhura (rarely kund or kurhund)^ in Bengal ; 
reeM {riha) or risa in Assam ; pan in the Shan States, and gun, gwon in Burma 
(wa, see Ca atais, p. 251). 

It will be seen by a comparison with the Malayan names recorded as more 
especially applicable to the second variety below, that very possibly the only 
truly indigenous Indian names in the above enumeration are kanhura and riha. 
Further, the latter name is perhaps only a modern translation from one plant 
to another of the word ma, the Naga name for a fibre-yielding plant which 
has recently come to be spoken of as the han-riha or wild-r^’^ of Assam 
(see Villebrunea, p. 164). In part support of this idea it may be added that 
the people who use the han-riha fibre grow the true riha plant, but only as 
an article of export — they never use that fibre themselves, so that it seems 
fair to suppose that the plant which they use is their own riha or risa. In 
none of the classic books of India is there the slightest mention of kankura or 
riha. In fact there are no references to any fibre that could for a moment be 
supposed to be rhea. There is a curious passage, however, in the account 
of the Voyage to the East Indies, written by Linschoten (1598, i., 96), which de- 
scribes a fibre under the name of “ Hearbe Bengalen,” that might be (and has 
been) supposed to be rhea, though it was more probably Caiotropin (figanten 
floss, perhaps the grass-cloth fibre of the early English writers (see pp. 207-8). 
Turning now to China, Marco Polo, speaking of Kweichan, mentions the bark 
fibre from which “ they manufacture very fine summer clothing.” Many subse- 
quent writers allude to the hiapu or sia-pu or the summer cloths of Kweichan, 
which being to-day made of China-grass, it is assumed were so made in Marco 
Polo’s time ; and there is probably little doubt that they were. One of the earliest 
European travellers to describe the China-grass (of China) was Cunningham, who 
in the beginning of the 18th century sent Chinese plants to his English friends 
Sloan, Petiver and Plukenet. Among these was the textile plant ma, which he 
called TJrtica racemifera maxima Sinarum {Fluk. Amalth., 212, t. 49, f. 2), a 
plant which Linnaeus identified {Sp, PI., 1764, 1398) with his iJM'tiea nivea. 

/3 Var. tenacissi a {sp. Roxb.); Watt, l.o. 20, t. 2. This is the true rami 
or ramie, which by some writers has been incorrectly called rhea while 
they have assigned China-grass as distinctive of the variety nivea. The first 
record of its introduction into India brought the Sumatran name calue (kalue) 
caloce or caluse to that country ; throughout the Malay it is rami, rame, ramien 
or gunn ; inan in Bonoa ; gamhe in Celebes ; moumineram in Java ; kiparoy, 
kapieriet, haramay, lalakie, in Sunda ; kloei in Sokojan, etc., etc. Prain (Sketch of 
Life of Francis Hamilton (once Buchanan), 1905, 24) gives a letter of Hamilton’s 
dated 1814, in which he refuses to believe that the caloce differs from . mvea 
and further that he considered it groimdless to expect the fibre to turn out of 
general use. Roxburgh {Trans. Soc. Aris, 1806, xxiv., 148) tells us that in 
1804 the plants grown in the Botanic Gardens, Calcutta, from Malay seed had 
flowered and that he had sent a drawing of the same to the Court of directors. 

aces of Plant G-rown. — During repeated investigations, tlirougli the 
Indian rhea districts, a large percentage of the known plots of cultivation 
in Bengal, Assam and Kangra were systematically visited. With prac- 
tically only one exception the stbck was that indicated above as var. 
nivea, and the one exception that of a tea-planter’s vegetable garden in 
Assam, where a few recently imported roots of var. tenacissima were 
found. In several instances, however, plants which might be regarded 
as local developments, if not crosses between the two varieties, were 
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met with; thus possibly pointing to a cultivation of tenaeissima, since 
abandoned, or to tenacissimci being only a sport from nivea. Re- 
cently I have heard from Tirhut that a sport had spontaneously appeared 
there, in an experimental plantation, which was very hardy, although 
apparently an inferior fibre-yielder. There seems little doubt that careful 
study and selection would do much to improve the crop. But in no 
instance were plants grown in India seen to possess anything like the 
apparent luxuriance of a series of botanical specimens procured direct 
from Wenchow in China. Some of the most vigorous plants collected 
by me in India were found in North Lakhimpur, Assam, while the 
healthiest looking were those in the Ram Bagh plantation in Kangra 
■ — the survivals of the original six plants imported in 1863 by Mr. 
James Montgomery, India’s pioneer rhea-planter. His widow, a very 
old lady, was alive at the time of my visit, and I had the extreme 
pleasure of being conducted by her over the plantation, and was much 
fascinated by the undying faith which she manifested in the ultimate 
success of her husband’s life-work. One plot, she told me, had neither 
been transplanted nor manured for sixteen years, and yet the plants were 
fairly vigorous-looking. It was annually inundated and richly manured 
by the rise of the river. When I inquired if any of the European tea- 
planters in the district or Native zamindars had followed her example and 
laid out plots of land with rhea, Mrs. Montgomery replied that it was 
perhaps fortimate for her that they had long since abandoned all 
thought of rhea, because the produce of her little plantation was more 
than sufB.cient for the local demand. 

RHEA CULTIVATION IN INDIA. 

Future Prospects — Indian Rhea cultivation and manufacture was dealt with 
very exhaustively in The Agricultural Ledger (1S98, No. 15). That paper was the 
result of a special tour of inspection, conducted under orders of the Government 
of India, to each and every district where the plant was known to be cultivated 
or reputed to be found. With the details thus readily accessible, it may be the 
most useful course to make the present review amplify or correct the opinions 
already set forth, rather than to repeat in abstract the established facts. At 
the same time opportunity may be taken to answer the objections and difficulties 
that have been raised without becoming controversial. My previous writings 
have been affirmed to discourage endeavour, and as that was not my intention 
I would explain that my attitude has proceeded from mature conviction that a 
rhea industry is not likely to be established in India unth certain misleading 
statements and misconceptions have been effectually removed. Of these I 
would mention the follovdng : — 

1. The affirmation repeatedly made, that rhea is a wild plant, found over 
large portions of India, and that it has only to be cut in order to be turned into 
gold. In my report of 1898 I have shewn that this is not only an error but that 
rhea nowhere exists in India even as an escape from cultivation. That it is purely 
an exotic and is rapidly exterminated from land when neglected or abandoned. 
Still further, that the most valuable of the so-called wdld-rheas (ban-rhea) of 
As m is an entirely different plant, though one which affords a fibre for which 
there might be a market apart altogether from the possibility or not of organisiug 
an Indian rhea trade. 

2. The statement that it can be grown anywhere in India and with a purely 
nominal amount of cultivation and care. Far from this being so, it is a plant that 
requires a particular class of soil, a large su ply of manure a ually, and definite 
clipaatic conditions. It must thus receive high cultivation and be protected 
from animals. If the price paid for the produce will not sufiSce to cover these 
expendiiures then the industry will not pay. 

3. The purport of my report May, therefore, be said to be that the experimental 
cultivation in India by Europeans ha>s hitherto been in the most unlikely regions 
and that the price offiered for the produce has rendered essential methods and 
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materials of cultivation prohibitive. This last statement might be compared with 
the final experience of Mr. Cyril E. Baxendale of Selangor. That gentleman 
seems to have been most unfortunate to say the least of it, for he tells us that his 
correspondence with “ ramie spinners would fill a massive tome.” He could not 
apparently dispose of some of his produce, and had to direct it to be burned in 
order to save demurrage charges at Liverpool. As a not unnatural consequence 
he adds, “ We now leave the ramie to the cows. They like it.” \Cf, Capital, 
Aug. 11, 1904; Agri. Bull. Straits and Fed. Malay States, 1903, 359, 362-6; 
and compare with Ind. Card, and Plant., Dec. 15, 1898.] 

4. I have endeavoured to point out that the most satisfactory regular cultiva- 
tion and the most promising experiments seen by me, have been those within 
approximately the self-same latitudes as the successful production in China. In 
other words, the southerly extremities of Rangpur and Bogra in Eastern 
Bengal would be approximately in the latitude of Canton and Formosa, and 
the most northerly Indian area (Kangra) in that of Nanking. Thus the Indian 
area of successful production so far as ascertained by me corresponds fairly 
closely with that of China, and I have urged that in dealing with the Chinese 
form of the plant, at all events, it would be well in the future to concentrate 
attention on the region indicated. And I may add that within the more southerly 
limits of that area I found the plant by no means so vigorous as on the most 
northerly, so that a northern rather than a southern extension would seem 
most full of promise. Outside the area, more especially within tropical 
tracts, it would appear likely, however, that good results might be obtained with 
the Ramie or Malayan plant. 

Conditions of Cultivation . — During my tour of inspection tbrough 
the Indian rhea districts I had frequent occasion to comment on the 
singular uniformity that prevailed in the name given for the plant, the 
character of the stock grown, the location of the plots of land under the 
crop, the class of cultivators concerned, the method of cultivation 
pursued, the system of separation of fibre employed, and the purpose 
to which the fibre was put. These and many other points seemed 
significant and highly exceptional in Indian agriculture as a whole, 
where much diversity of opinion is usually manifested. In Bengal and 
Assam the plant had to be grown in order to secure fibre wherewith 
to make or repair fishing appliances, and there the matter began 
and ended. Usually the Indian agriculturist shows interest in the 
produce of his fields ; rhea is not an agricultural crop, it is a plant grown 
by or for the fishermen ! In only one Sub-division of the Rangpur 
district (Kurigaon), and even there in connection with but one or two 
villages, was it found as a field crop in the hands of the regular cultivators 
(rajbunsis). Everywhere else it was exclusively a garden plant found 
on the homesteads of the fishing classes. On an average the plots would 
not exceed 20 square feet in size, and were as a rule beds of pure manure 
sometimes 2 feet in thickness, raised above the level of the surrounding 
land, and closely fenced in to protect the plants from cattle which other- 
wise would completely devour the crop. In China it is practically grown 
on pondrette. A writer in The South Indian Observer (March 1902), who 
professes to have a practical knowledge of rhea-growing both in India and 
China, says that no part of India is in any sense a favourable field for 
the introduction of the rhea-planting industry. [0/ with the reprint in Ind. 
Plant, and Gard., June 1902, and compare also with Plant. Gaz., Deo. 1898.] 

A Garden, not Field Crop. — In the whole province of Bengal it would 
be difficult to find a better soil or a more enlightened class of cultivators 
than in’ Rangpur, and yet few, if any, have taken to rhea, in spite of 
the fact that the fibre fetches locally from £50 to £180 a ton and 
even more fabulous prices. They have witnessed the plant being 
grown by the fishermen for at least a century. Buchanan- Hamilton’s 
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‘description of its cultivation in 1807 migEt be given as an account 
of tbe rbea -production of to-day, and yet tbe cultivators gave 
:almost invariably one answer to tbe inquiry made by me why they 
did not take to rhea. “ Why should we ? ” they asked. “ We have 
other crops that pay quite as well and give infinitely less trouble.” 
To that I had no very definite answer to offer. It would have been 
useless to have made the assurance that if they were prepared to risk 
a little, a large export might be developed and machinery invented that 
would perhaps render rhea-fibre production both profitable and easy. 
The Indian cultivator is neither willing nor able to undertake risks, still 
less to purchase machinery. Tobacco and ginger in Bengal and tea in 
Assam are consequently likely to continue to occupy the land best suited 
for rhea, until European capital and enterprise come to the aid of local 
resources. Dr. Buchanan-Hamilton drew the attention of the Indian 
cultivators to rhea as a valuable fibre and expressed the hope that jute 
,( which he also found in the same districts with rhea), a fibre then quite 
unknown in Europe, would not attract attention until san-hemp had 
been given a fair trial. What has been the result of the hundred years that 
have come and gone ? Both rhea and san-hemp are in the identical 
positions to-day that they were when Buchanan-Hamilton wrote ; in fact 
■if anything they have gone backward, while jute has expanded into one 
of the most important crops of present-day Bengal agriculture. It cannot, 
therefore, be said that in the region of rhea cultivation the farmers are op- 
posed to such new crops as trade may demand, so long as they are profit- 
•able. The undoubted answer to the present state of affairs must be that 
jute has paid handsomely and rhea has hitherto offered no inducement 
to extended production. 

Indian Syste of CnJilvation. 

It may perhaps be as well to bring into prominence the admission 
■that it is impossible to furnish a definite statement of the cost of 
production and possible margin of profit in rhea cultivation. Though 
many writers have loudly condemned unfavourable opinions about the 
future of rhea and have given their personal assurance of ultimate 
success, no one has been either able or willing to furnish actual data that 
could be accepted as representative. It may perhaps be the more convenient 
oourse, therefore, if I arrange province by province such material as exists 
□regarding the methods of cultivation and experience gained generally. 

engal: Eastern and Northern,— Soli and Rotation. — At Joyganj, in the 
district of Dinajpur, the late Rajah Syama Sankar Roy, Bahadur, ex- 
perimented with rhea. He laid out several plots of high land that 
contained a rich loamy soil and aggregated 600 acres. He placed the 
plantation thus formed under the charge of a European manager. The 
plants grew remarkably well and gave three (sometimes four) cuttings 
a year. The experiment had to be discontinued, however, since the 
price offered for the produce was not equal to actual cost of production. 
The land was simply abandoned, and fourteen years later (the date of my 
visit) not a plant of rhea was to be •found, though much of the land 
had never subsequently been cultivated. In Rangpur district rhea 
is fairly extensively grown, but with one or two exceptions not 
.as a field crop. It flourishes exclusively within the tobacco-growing 
■portions of the district, and most successfully where the finer qualities 
<of tobacco are produced. It demands the best soil ; the land must be 
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above height of prolonged inundation, but possessed of free subsoil moisture' 
(which in Rangpur is about 3 feet below the surface) ; the fields have,, 
moreover, to be manured and carefully tended. In Bangpuj wherever 
soil of a rich sandy loam occurs, there hankura cultivation may be 
expected, and wherever heavy clay soils appear there it disappears. In 
other words, wherever a situation and soil suitable for tobacco is met 
with, there rhea may be found, and when grown on fields it is rotated with 
tobacco and ginger. Of Bogra the same remarks may be made, viz. 
that tobacco and rhea occur on sandy loam, rotating with chillies and 
sweet potatoes, but that the absence of all these is universal with the 
appearance of red-clay soils. 

It is hardly necessary to repeat similar observations regarding the other 
districts of Northern and North-Eastern Bengal. The plant is not grown in 
every district, nor in all parts of the same districts where it is met with. In 
Dinajpnr, for example, it is confined to the northern tracts ; in Rangpur, Bogra, 
Jalpaiguri and Kuch Behar, similar isolations exist. In other words, there are 
conditions that seem to have arbitrarily restricted production in the past and 
which are admitted freely by the cultivators as favourable or unfavourable 
to the crop to-day. One instance may be given at once. Rhea will not grow 
as a field crop nor even as a profitable garden plant to the south of Bogra in 
the rice and jute clay lands. But much more obscure though doubtless of equal 
value are the botanical facts I have endeavoured to deal with in my report. The 
comparative absence of leguminous plants, both as wild species or as field and 
garden crops, is a most significant feature of the rhea country. So again im- 
portance must, I believe, be attributed to the appearance of certain peculiar 
garden crops, not met with outside the area in question. Of these I would 
specially mention — jtKttlva, vertleillata, Chri/santTieniiini. covonairirim, JBrassica 
tiu'iteifolia (a plant closely allied to Chinese cabbage) and umeoc veaicaHus, 
which, with the green tops and flowering shoots of rhea itself, are all ex- 
tensively eaten as vegetables and take the place very largely of the peas 
and beans of other parts of India. So again Corciiorita caxtatiiaris is very 
possibly a native of China and that plant is common in Eastern and Northern 
Bengal and Assam, while c. oUtortus is the jute of the other districts of 
Bengal and of India generally. These are striking coincidences if that be the 
view taken of them. In my opinion they have a far higher value, and justify 
the conclusion that there are climatic and other physical conditions intimately 
associated with the restriction of the area of what might be called the Indian 
commercial (or rather, successful) production of rhea to the tract of country 
indicated — a country that might be said more closely to resemble the rhea area 
of China than of any part of India. 

Methods of Cultivation. — In Bengal rhea is propagated by root cuttings, 
though the system of burying stem-cuttings horizontally is sometimes pursued, 
more especially to fill up vacancies and to increase the number of plants in the 
field. The cuttings are usually 6 to 9 inches in length and planted under 3 to 4 
inches of soil. They are placed from 1 to 3 feet apart each way. There are said 
to be two seasons for transplanting, the -first in April to May (before the commence- 
ment of the rains), and the second in September to October (at the close of 
the rains). The majority of cultivators favour the former season. The 
fields are weeded and hoed after each cutting and heavily manured every year 
during the cold season. Unless so treated, and liberally, the plants should be 
removed into new plots of land after two, three, or at most four years, according 
to the fertility of the soil. 

Number of Cuttings . — The shoots are cut down when the bottom portion 
of the stem begins to turn a brown colour. At this stage the leaves, low down 
on the stem, also begin to fall off. Two to four or even five cuttings are obtained 
a year, the shoots being 4 to 5 feet in^^height. The majority of cultivators mention 
three cuttings a good average crop. Two cuttings they regard as indicative 
of neglectful cultivation, and five or six, they hold, can only be obtained from very 
small plots, shaded, heavily manured and freely watered. As a rule the entire 
plot is cut down at one and the same time, but occasionally the more intelligent 
cultivators select the stems when ripe, and thus practically cut only smaU quanti- 
ties at a time, but throughout the year. 
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From September-transplanted plots the following were given as the seasons 
for cutting : 1st cutting in May (the worst) ; 2nd in June (the best) ; 3rd in 
-July ; and 4th in August. But many cultivators prefer to reject the May 
■cutting and to use it for green-manuring the plot, thus having only tliree 
cuttings. If transplantation takes place in April to May, there are usually only 
the three cuttings already indicated. A cutting made later than August is 
regarded as affording a very inferior fibre. Many cultivators, nevertheless, cut 
■down the plants once or twice during the cold season, but with a view to cause 
a vigorous simultaneous shooting for the June cutting. 

Outturn. — The information procured by me on this subject was so unsatis- 
factory that I hesitate to publish it. So far as I can learn, the average yield of 
the highly cultivated homestead- lands, worked out to the acre, would not exceed 
600 lb. (say 5 to 7 maunds) per annum of roughly cleaned and dry fibre. As 
compared with this it may be stated that the average yield of jute might be put 
at 15 to 20 maunds. It lias been urged by some writers that since it gives 2, 3 
or even 4 cuttings a year, the yield of rhea is bound to be higher than the one 
cutting afforded by jute. But jute occupies the land for, say, only a few months, 
that is to say it is not a perennial but an annual crop ; it can be raised on much 
cheaper and more abundant land than rhea ; it demands little or no cultivation, 
and usually no manure; and lastly the fibre is easily separated. With these 
advantages, let alone the facts that it produces more stems to the acre and these 
:grow to a length equal to the combined length of all the cuttings obtained from 
rhea, it is not to be wondered at that jute is both more popular and more profitable 
than rhea at the prices at present offered by Europe. 

Probable Direction of Expansion . — The mOSt hopeful prOSpect of a future 
Indian expansion may be said to lie within its present area in North 
Bengal. The overflow might then be looked for to pass east and north- 
-east into the valley of Assam rather than to go to the southern and 
south-western or south-eastern districts of Bengal. In fact, it would 
.almost appear as if there had been a migration north-east since the date 
of Buchanan-Hamilton’s explorations in 1807. Its suitability to the 
Rangpur and Jalpaiguri districts and to the Duars, would point, however, 
to a possible expansion westward towards Tirhut. In other words, it 
would almost seem as if the Indian rhea of cultivation might become 
distributed within the belt of districts which, starting in the extreme 
east- north-east in Lakhimpur and passing through Sibsagar, Nowgong, 
Kamrup, Goalpara, Kuoh Behar, Rangpur, Jalpaiguri and the northern 
extremity of Dinajpur, would pass still west to Purneah, Bhagalpur, 
Durbhanga, Muzaflarpur, Champaran, and possibly also to Saran. The 
;sub-montane character of this tract of country, skirting as it does the foot 
• of the Bhutan, Sikkim and Nepal Himalaya, may be at once admitted as 
very possibly possessing many physical and meteorological characters in 
■common. It maybe said to lie between 25° 30' and 27° north latitude. 
How far a western expansion maybe possible the future alone can reveal, 
but it may be added that recent experiments in Tirhut and those pro- 
posed in Purneah seem encouraging. No climatic difficulty would appear 
at all events to exist in the way of an eastern distribution. Rangpur lies 
right in the centre of the region indicated, but, as already stated, the crop 
was found to attain its greatest perfection in the north and the north- 
eastern divisions of that district — the portions that may be said to face 
•eastward towards the Brahmaputra valley. 

By way of concluding these brief observations on the Bengal rhea 
industry, it may be added that Sir D. M. Hamilton, of Messrs. Mackinnon 
Mackenzie & Co., is believed to have prosecuted with fair success the 
experi ental cultivation of Bmhmeria nivea for some few years in 
the i mediate nei^^ of Calcutta. It may, therefore, be said 

that the Indian people are looking to him to prove or disprove the oom- 
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mercial possibilities of this fibre. Capital and personal enthusiasm are 
the essential elements of success, and it seems, therefore, likely to be 
established whether Lower Bengal is or is not the most hopeful centre. 
And as having a direct bearing on this issue it may be added that 
a writer in The Englishman (Dec. 6, 1900), who signed himself D. M. H.,”^ 
made the pertinent observation, “ Until we know the cost of growing tho 
article it is not much use discussing the cleaning and manufacture.” 
That is the crux of the whole controversy ; will it pay 

Assa . — It is perhaps hardly necessary to repeat all the conditions 
and circumstances of rhea cultivation in this province, since in most 
essentials these are identical with what have just been stated regarding: 
Bengal. One or two important difierences may, however, be set forth.. 
Assam, having been a poorly populated country prior to the advent of 
tea, much of the fertile sandy loams that in Northern Bengal have for 
centuries been under crops were available for European enterprise and 
rapidly became tea-gardens, instead of rice, wheat, tobacco, ginger and. 
rhea farms. Any expansion of rhea plantation in this province would^ 
accordingly, have to contend with tea, for available waste land, and with? 
European planters instead of Native landholders. Another feature, and! 
one of even greater importance, may here be stated, namely that the 
valleys of the Brahmaputra and Surma carry culturable flat and undulat- 
ing lands far to the north of the districts discussed in connection with 
Bengal. According to my observations this northern trend is distinctly 
advantageous. Moreover, Assam possesses in a remarkable degree the 
features of vegetation already discussed in connection with Northern and 
North-Eastern Bengal. As I take it, therefore, Assam is pre-eminently 
the rhea province of India, though doubtless to this category must be 
added the northern tracts of Burma, which are practically an extension 
eastward of the rhea area, until it becomes conterminous with that of 
China, Cochin-China and the Malay Peninsula, In fact it might be said! 
that the districts of Northern and North-Eastern Bengal, discussed above,, 
are collectively the most western section of the great Ehea, China-grasa 
and Eamie area of the world. 

Two other peculiarities of Assam may now be mentioned— -one highly 
favourable, the other unfavourable. There is a climatic feature of the: 
rhea area that in Assam becomes greatly developed, namely the winter 
rains and humidity. The cold season instead of checking growth carries, 
it forward, so that the growing season extends almost right up to the hot 
season. In other parts of India the dryness of the atmosphere during the 
winter months is such that growth is checked at the close of the rains. 
The untoward aspect is that the immense natural fertihty of the soil has 
rendered the Assam people the least industrious of all the races of India, 
As a rule a man need not work more than half the week in order to ensure 
not merely the necessities of life, but the comforts that he and his family 
desire. That being so, nothing in the world will induce the ordinary 
Assamese cultivator to do more work than he pleases. It is hopeless, 
accordingly, to look to the peoplg of the country to engage in a new and 
arduous piece of work, however remunerative it might be. If rhea is to 
be established in Assam it will have to be by European capital and enter- 
prise and through imported labour. Will this pay ? It might as a, 
by-product with tea, but we have nothing to show that it would by 
itself. 
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Seasons, — The pioneer investigator of rhea in India was apparently Col. 
S. F. Hannay. In 1850 that indefatigable agriculturist published a report of his 
experimental plantation, and described the Native methods and results in lan- 
guage that left little to discover for those who followed. He obtained 6 maunds 
of clean fibre, but was of opinion that a higher yield with more accurate methods 
might be obtained. Mr. Monahan (while Director of Land Records and Agri- 
culture) wrote a bulletin on rhea cultivation in this province. As that paper 
is easily procurable, and has been largely drawn upon in my detailed report, I 
do not consider it desirable to reproduce it further. Briefly, it may be said that 
just as in Bengal so in Assam, the finest sandy loams are required for the culti- 
vation of this plant — a circumstance that of necessity enhances the cost of 
production. It is usually planted out in April and May, or in October and 
November. After two years the soil becomes exhausted and the rhea stems 
weak and thin ; the roots are then taken up, divided, and replanted in a plot of 
land specially prepared for their reception. With frequent manuring the plant 
may, however, be continuously ^own on the same land for many years. Rhea 
planted about the end of the rainy season, say October to November, will yield 
a first cutting about the end of March or beginning of April, and will continue 
to give cuttings every month or six weeks in the rainy season and every two or 
three months in the cold weather. It would thus seem that in Assam four or 
five cuttings a year may be depended on, say in May, June, -’July, August and 
November, or even as late as December. One cultivator whom I questioned 
personally said that he could make his plot give cuttings every 15 or 20 days ; 
yield, in his opinion, was purely a question of manure and moisture. He held 
that the quality of the fibre depended upon the rapidity of growth ; the older 
the stems the coarser the fibre, and hence high manuring paid, and when moisture 
was deficient irrigation would also be profitable. A sudden interruption to 
growth, he thought, ruined the fibre. I believe upon the whole he was very 
nearly right, and his remarks have a special bearing on the rhea produced outside 
the area I have indicated, more especially in the warm dry tracts of Northern 
India, which have a short term of annual humidity followed by many months 
of extreme heat and an absolutely dry atmosphere and soil. 

Yield, — This has been variously stated. According to Mr. Monah , 
an 3 rfching between 76 lb. and 605 lb. of cleaned fibre may be obtained per acre 
according to the care and attention bestowed on the crop. An estimate, based 
on the results obtained at the Nowgong Jail, came, however, to 911 lb. Mr. (now 
Sir Ja es) Buckingham, who has given the subject of rhea cultivation in Assam 
considerable attention, thinks, that 640 lb. (8 maunds) would be a safe average. 
According to another experiment in Nowgong, reported on by Mx. L. J. Hershaw, 
the outturn was : July cutting, 48 lb. ; September, 169 lb. ; and October, 116 
lb. ; three cuttings a year and a total of 333 lb. per acre. But from an actual 
experiment, performed by purchasing a plot of growing rhea and reaping the 
crop, Mr. Kershaw showed the outturn to be 900 lb. per acre, although the 
owner stated that his last year’s experience was 600 lb. in three cuttings. 

Doubtless the labour question, as already observed, is the first and foremost 
CO ideration in Assam, while in Bengal the chief difficulty may possibly be to 
secure suitable land for the crop. 

ur a . — So little is known regarding tke rkea cultivation of tliis 
province that no good would be served by reviewing in detail the informa- 
tion that actually exists. Mr. Copeland, Deputy Conservator of Forests, 
reported of Nanlan that small plots were to be found attached to several 
houses in all the villages on the plateau. His account of the method of 
cultivation, process of separating, and uses of the fibre, etc., is precisely 
that already narrated in connection with Bengal and Assam, except 
that Mr. Copeland is of opinion that the Shans would very possibly 
extend their cultivation if a remunerative price were offered for the fibre. 
From Maymyo was received a sample “of what was spoken of as “ wild- 
rhea,” and known to the Natives as hpetye. This proved, like the 
Assam wild-r^, to be an entirely different plant and not rhea at all. 
The Burmese so-called wild-rhea was the stinging-nettle — Girardinia 
heterophylla, p. 161), which thoroughout the mountains^of India 
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is now and again employed by the hill tribes as a source of fibre, and 
is best known to commerce by the name of Nilgiri Nettle. Amongst the 
Shans the true rhea is, however, fairly extensively grown, and under the 
name of gun. The fibre is separated by scraping off the cuticle, then break- 
ing out the core of wood. It is twisted into thread and woven into small 
bags, or employed in sewing leather sandals, etc., on account of its great 
strength. A modern European use of rhea is the manufacture of shoe- 
makers’ thread. The Shan bags are similar to the Naga bags made of 
wild riha or Villeh7mnea integinfolia (see p.. 164). 

Panjah. — Ear away to the north-west, in the mountainous district 
of Kangra in the Panjab, the first European investigator (following 
on the path of Col. Hannay on the north-eastern fiontier) was Mr. 
J. Montgomery, to whom reference has already been made. In pur- 
suance of India’s sporadic pohcy of research Montgomery was 
allowed to import direct from China, at a great cost and after much 
loss of time, six China-grass plants. A reference to Col. Hannay, 
in Upper Assam, would have procured not only a large supply of the 
self-same plant (at a comparatively nominal cost), but would have 
secured at the same time full details of the methods of cultivation, 
as also the experience gained by him. There is no local rhea 
cultivation in these provinces similar to that described in Bengal, Assam 
and Burma, I have already admitted, however, that I consider Kangra 
well suited for rhea cultivation, though it is by no means so favourably 
placed as Upper Assam or Northern Burma. It hardly seem^ necessary, 
therefore, to review Montgomery’s results further than has been 
already briefly indicated. His plantation was an exceedingly small one, 
on rich, loamy soil, annually eimched by river silt. The plants grew 
vigorously, were remarkably healthy, and the estimate of yield framed on 
the results obtained from a selected number of stems (1,000) was originally 
750 lb. to the acre, but five years later a fresh estimate raised the outturn 
to 972 lb. It has since been admitted on all hands that estimates based 
on a selected number of stems, or even on small plots of garden land, are 
utterly untrustworthy. 

United Provinces. — In these provinces numerous experiments have 
been performed, and moreover the trials of fibre-extracting machines, 
conducted under the auspices of the Government of India, were held 
at Saharanpur. According to Col. Hyde’s report, the results obtained 
might be thus expressed : two cuttings a year were all that could 
be expected, though if liberally manured and watered, three might be 
obtained. The green stems yielded from IJ acres came to 3 J tons, 
but 480 lb. of useless stems had to be rejected, reducing the produce 
to 7,360 lb. of stems or 3-28 tons, which yielded by Mr. Greig’s 
machine 207 lb. of fibre. Adding the second and a possible third cutting, 
the annual total yield would have been considerably under 300 lb. filasse 
or clean fibre per acre. Sir George Bung, while Superintendent of the 
Botanical Gardens, Saharanpur, discussed in 1869 the results obtained at 
Dehra Dun. He very properly pbserved that being “ on the ground all 
the year round, both ra6^ and Jcharif land rents must be debited against 
the crop, and also water rent, where irrigation is necessary. Besides this, 
allowance must be made for more manure than the Native cultivator 
usually puts on his land.” But if well manured and watered, Sir George 
thought three cuttings might be obtained. 
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The late Mr. Gollan (then Superintendent of the Botanical Gardens) 
ivas of opinion that at Saharanpur three or even four cuttings might be 
secured, the second or monsoon crop being the best and yielding about one 
ton of green wands, stripped of leaves, per acre. He was very correct 
indeed when he observed that ‘‘ rhea will grow, or to be precise, exist in 
nearly all classes of cultivable soils with a minimum of attention, but in 
order to make it produce long straight wands of good fibre-yielding quality, 
it requires a warm, humid, equable climate, a rich friable loamy soil, which 
if further enriched with liberal dressings of fertilising manures, such as 
cow and horse dung, bazar refuse, etc., so much the better.” Mr. Gollan 
would appear to have given the total yield at, say, 2 tons green stems, 
yielding at 4 per cent, under 200 lb. of fibre per acre a year. But he 
fastened to add : “ I do not look upon rhea as a crop that can be grown 
with profit in the United Provinces or anywhere in Upper India, at the 
price being offered for the ribbons.” “ I, therefore, take this opportunity 
■of warning the Upper Indian planter, to make sure of his ground, by 
■experiments on a small scale, before he largely sinks his capital in rhea 
■cultivation.” 

South India. — It may suffice to give but one illustration of the 
results and experience of South India, since there is no Native industry 
and it is believed that all European experiments have been practically 
^ibandoned. The Glenrock Company, Ltd., laid out a plantation of 400 
acres at Pandalur in South-East Wynaad, and 100 acres at Kullar, some 
5 miles from Mettapollium. These were worked for five years from 1884 
to 1889, and ultimately abandoned because “ the fibre obtained at the 
price ruling, did not pay for the cost of production.” In one year 8 tons 
of green stems were cut from a measured acre, or 128,000 stems, but that 
was an experimental case. Mr. Minchin shows that the range of quantity 
of water in the green stems is very great — namely, from 75 to 90 per cent, 
of the total weight, and that it depends on the humidity of the locality 
or of the season of production. At his plantations the ribbons 
were stripped both by the Death and EUwood machines and by the Fremy 
system, but during the rains “ great difficulty was experienced in drying 
the ribbons.” Three good cuttings were normally obtained in the Wynaad 
and with irrigation as much as six, but there is always very little rain for 
four or five months of the year. Commenting on this feature Mr. Minchin 
^late Manager of the Glenrock) observes : “ It may be that a more equable 
■distribution of rain might give a fourth cutting.” In another part of 
his report he says : I consider that Dr. Forbes Watson’s estimate 
of 750 lb. of ribbons per acre is the utmost that can be obtained per annum 
from rhea, and that quantity only under very high cultivation. These 
750 lb- of ribbons should give after degumming about 500 lb. of clean 
filasse.” Unless the market is prepared to give up to £70 per ton for 
rhea ribbons I do not think there is any inducement to undertake the 
cultivation.^’ Let it be clearly observed Mr. Minchin means ribbons, and 
the market quotation for these seems to be anything from £15 to £30, or a 
Ettle less than half the price necessary tp make rhea cultivation profitable 
in South India. 

Mr. Minchin’s experience and opinions are likely to be admitted as 
the only ones with which the public have as yet been favoured, that are 
entitled to be accepted as something more than speculations and esti- 
mates. It will be seen that the Glenrock had to close their plantations, 
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Did not pay and lose their capital, because a yield of 750 lb. of ribbons or 500 lb. of 
filasse (the so-called cleaned fibre of Bengal and Assam) would not pay 
working expenses. It will be for the practical planter to consider whether 
indications of a trustworthy nature have been adduced for Bengal and 
Assam in support of a higher and a more profitable yield than obtained, 
in the Wynaad (with its abundant cheap labour), and whether that difier- 
ence will make the profit. 
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Conclusion. 

By way of bringing these observations to a close, it may be remarked 
in passing that the disappointing Indian results can be contrasted with. 
Mr. Frank Birdwood’s opinions (Journ. Soc, Arts, 1904, 401). “ Whaf 

remains to be proved,” he says, “is, can it be grown in India, and 
be prepared for the market at a profit ? Many questions have to be' 
considered ; chiefly cultivation. It is impossible to lay down hard 
and fast hypothetical rules ; the planters in India are busying them- 
selves in the matter and their experience is worth all the textbooks- 
ever written.” Naturally, but perhaps Indian planters may ask them- 
selves how many failures and heavy losses such as those of Mr. Mont- 
gomery in the Pan] ab, of the Rajah S. S. Roy in Joyganj, Bengal, and 
of the Glenrock Company in South India, to say nothing of Mr. Baxendale- 
of Selangor, may be necessary to establish the conviction that India at 
least, more especially outside the area indicated by me, is not the most 
promising of rhea- growing countries. In Tirhut, recent endeavours seem 
to have given some promise of a possible future success, and Mr. Bernard 
Coventry has recently furnished full particulars of the results obtained 
(see the passage below, p. 157). In Assam the plant grows freely, but 
with exception of the Jokai experiment, cultivation has not hitherto* 
been seriously entertained by planters. The Jokai plantation had been 
abandoned some time previous to the date of my personal inspection of 
the rhea cultivation of India, and the Company’s Manager could only 
show me a few miserable shoots not eighteen inches high, as all that 
survived. I could discover no trace of Col. Hannay’s experimental 
plot, thus once again proving that when abandoned the plant cannot 
hold its own against indigenous vegetation, and has, therefore, not become 
acclimatised even in Assam. Perhaps the most hopeful country of ally 
Upper Burma, remains to be commercially exploited. But the real 
issue, I venture to suggest, is not “ Can India grow rhea ? ” but “ Can 
the purchaser a:fiord to pay a price that will leave a margin of profit 
to the Indian producer ? ” And this will meet its solution in the further 
question, “ Can and do other countries (China more especially) produce 
it profitably at a lower price than India is able to do ? ” Hence if there 
is a manufacturer’s side that requires expert knowledge for its full com- 
prehension, there is also an agricultural aspect that demands careful 
consideration. Both issues must go hand in hand, and perhaps the' 
most hopeful solution would be found in the owners of patent machinery 
and of spinning and weaving factories undertaking , for a time at. 
least, the production of the pjant and the fibre they require. This- 
would save the disappointment of finding no market for the fibre; 
when produced. 

SBPARATJON AND MANUPACTURE OF THE FI E. 

As already observed. Dr. Buchanan-Hamilton has the honour of 
having first pubhshed an account of rhea fibre in Bengal. Of the 
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separation of the fibre prevalent J during his time, he says, “ The fresh Retting, 
shoots are cut, and steeped in water to procure the fibres of the bark.” 

Now, if that was the system pursued in 1807, it has since changed com- 
pletely. I have only come across one or two persons who have spoken 
of the use of water in the separation of the fibre. Col. H. H. Stansfield, 
speaking of Bhagalpur, described a process of slow boiling, simmering Boiling with jjse 
and beating in water. To the boiler was added crude carbonate of soda 
{sajji matti), the stems being boiled in this for to 2 hours. The shoots 
were then taken out and beaten on a board in contact with running Beaten in 
water. They were next returned to the boiler and simmered for another 
hour, then beaten again in running water till the bark and gum were 
entirely removed. The ribbons were then drawn through a rough carding 
machine to remove all adhering woody tissues. It is said that a maund 
of shoots could be thus easily worked per hour, and yield 2^ per cent. Yield 2 ^ per 
of fibre ready for spinning. Mr. Montgomery tells us that he had tried 
retting on the green and dried stems as well as on the green and dried 
peel, in running water and in stagnant, both cold and hot. The results 
were uniformly unsatisfactory. These then (with Hannay’s process Rettiog 
of steaming, shortly to be described) are the only passages with which I 
am familiar where a process of retting or of boiling are spoken of as 
having been actually tried or used in India. It has, however, been 
recently announced that the Algerian method of retting in sea -water use of 
has proved an unquahfied success. If that be so, a great difficulty — the 
removal of the gum — has been once more satisfactorily overcome. Mr. 

D. Hooper (Curator Industrial Museum, Calcutta) performed recently 
an experiment with artificially prepared sea- water and reported his 
results. His observations have been reproduced in many Indian news- 
papers [c/. Capital ; Indian Planting and Gardening^ etc.], and unfavour- 
ably criticised in the Anglo-Indian Review, Madras Mail, com- 

menting on this reawakening of interest, observes that “ hope lives 
eternal in the human breast, and there is no inherent reason why in this 
particular case hope should tell but a flattering tale.” 

Re unerative Market. — Many writers including myself have for arket. 

years past urged, however, that it is not a machine nor a process that 
is wanted, but a remunerative market. The Chinese method is perhaps ohmese Method, 
as nearly perfect as attainable with the people and the conditions 
concerned. It is unapproached by any European invention or Indian 
indigenous process [c/. Letter in South Ind. Ohserv., March 1902]. More- 
over the Chinese production is on a large scale which leaves apparently 
a sufficient margin to meet present European demands. 

As witnessed by me in Bengal and Assam the fibre is obtained purely and Ribbons neyor 
simply by hand scraping. Ribbons are never 'prepared by the Natives, since prepared, 
the bark is removed before the fibre is stripped from the twigs. The following 
passage from my original report gives an account applicable, I believe, to the 
whole of Assam and Bengal at the pr'Ssent day: — *VThe stems are required to 
go through a process of drying, hence rainy weather or even cloudy days during 
the drying stage are supposed to injure the fibre. The shoots are at once stripped Separatioii.lof 
of their leaves, d the leaves are very generally returned to the field as manure. 

The shoots are then carried to the dwelling# of the cultivators, and by means of 
a bamboo knife or scraper are deprived of the bark and the green succulent ste scsraped. 
outer-tissue around the fibre. It is regarded as essential that all the plants 
should be scraped or decorticated within 24 hours after being cut. The stalks 
e then laid out on the ground in some dry situation and exposed to the sun Drying the 
during day and removed within doors at night to avoid the dews, and this Stems, 
ethod of drying is continued for some 4 to 10 days. The stems are thus com- 
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pletely dried and the adhering fibre more or less bleached. They are then 
each broken across, a little below the middle. The finger or scraper is inserted 
undemeath and run upwards and downwards until the whole of the fibre is 
removed. For this purpose the central stem may have to be broken more than 
once. This stripping stage is considered the most troublesome of all. After 
being removed from the stem, the fibre is drawn rapidly once or twice between 
the scraper and the fiat surface of the forefinger, in order to free it from any 
adhering particles of the stem or bark. The after cleaning of the fibre, pre- 
paratory to its being spun into thread, is done for the most part by the women 
and children, and consists entirely in splitting up the cords by means of the 
fingers. Sometimes, however, it is dipped for a few minutes into a boiling 
solution of haldi (turmeric), from the idea that it is thereby softened and rendered 
more easily separable into its finest bands of fibre. In one instance, while in 
Bogra, I was told that the partially cleaned fibre was boiled for a very short 
time in the water obtained after cooking rice. This was also said to soften the 
fibre. It is probable that both with haldi and rice-water the advantage secured 
might have been obtained through boiling in water only, but it is perhaps 
desirable that this question should be chemically investigated.” 

Ribbons . — It is customary to find (in reports published in Europe) the state- 
ment that rhea ribbons are exported from India. I cannot say definitely that 
that is not so, but I should think it highly probable that the supply must have 
been derived exclusively from European experimental plantations (the Glenrock, 
for example) or that it was prepared to order. The Bengal cultivator invariably 
scrapes off the bark before separating the fibre from the stem, and thus offers 
for sale what may be a crudely cleaned fibre (or China-grass) but is certainly 
not the much condemned “ Indian rhea ribbons ” that have given an evil name 
to, and greatly lowered the value of, the Indian fibre. The Bengal cultivator, 
strictly speaking, decorticates first, then strips the fibre, and it seems to me his 
process is a more rational one than that followed by each and ©very one of the 
inventors of the so-called decorticating machines hitherto placed on the market. 
These either strip off the bark with its adhering fibre or smash up the contained 
stem (scutching) and liberate the bark and fibre in that way. No doubt by a 
subsequent action some of them get rid very largely of the adhering bark, but 
they fall far short of the operation of complete removal of the bark and of the 
green pulpy external tissue which is immediately effected by the cultivator on 
the stems being cut. Whether his subsequent process of drying the exposed 
fibre before separating it from the stem is advantageous or not I have had no 
opportunity of testing, but long acquaintance with the Indian cultivator has 
prejudiced me in favour of the view that he rarely does much within his own 
sphere of life that is useless, and he certainly never imposes on himself very' 
considerable additional labour to no purpose. 

According to the description given by Col. Hannay in 1850, the Chinese 
strip the bark and fibre into ribbons as the first operation. The ribbons are then 
steeped in water for a couple of hours, and thereafter scraped to remove the 
bark and gum. He then adds that this is quite different from the 
method pursued by the Dooms in Assam, and observes, “ A cheaper method 
of preparation, and one which is best suited for separation on a large scale, is 
to subject the strips of fibre, after being taken from the stalks, to the steaming 
process in boxes, tubes or cylinders. The steaming will soon carry off the 
sap and its bad qualities, and the bundles well dried will then, I think, be quite 
in a marketable state.” Here we have what may be regarded as the principle, 
if not also the actual manipulation, of the process patented many years after- 
wards as the Fremy system. Speaking of the Wymaad experiments, Mr. Mxnchin 
says, “Small portable boilers on wheels were used, which followed the coolies 
who were cutting the stems along roads through the cultivation. The steam 
was turned into closed wooden boxes into which the stems were placed. The 
skinning by hand was a slow process, but the ribbon was saved.” 

Machinery and Processes . — So much has been written for and against the 
various machines and processes tlJat have been invented and patented for 
stripping the bark into ribbons, for degumming the fibre, or for producing filasse 
direct from the stems, either by chemical or mechanical contrivances, etc., etc., 
that it seems undesirable to venture further, in this very brief sketch of the 
existing Indian rhea ind try, on so very controversial a subject, and one which 
has hardly assumed practical importance in India. It may, however, be said 
that by one set of writers it has been upheld that the proper way is to treat 
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the green stems and produce direct what might he called a green filasse ; by- 
others, that since the fibre from such a process has still to undergo an elaborate 
chemical treatment before being fit for the spinner, there is nothing gained by 
turning out filasse on the spot. All that is required is the production of dry 
ribbons or even dry stems. By still another set of writers it has been upheld 
that the percentage of fibre to bark varies so very greatly that it would be 
dangerous to organise a future trade on such a basis. The prices offered for 
ribbons of bark would have to be very low, in order to safeguard against an 
unprofitable yield of fibre — thus ruinous to the grower of good stock. It has 
accordingly been contended that success can alone be obtained if the clean fibre, 
in a state very nearly, if not altogether, fit for the spinner, be produced by the 
grower, though perhaps at central factories adjacent to the areas of cultivation. 

In -fche Kew Bulletin (add, ser., ii., 1898), the reader will find full particulars 
regarding the various methods of cleaning the fibre, and of all the machinery 
up to then in use. 

Mr. Bernard Coventry’s highly interesting paper in The Agricultural Journal 
of India (1907, ii., pt. i., 1->14) reached my hands after the above observations 
had been passed to the press. It has thus been only possible for me to make 
room for a brief notice. He would seem to lay more stress on the machinery used 
than on the climatic and soil conditions of the countries of production or the 
race of plant grown. In that he may possibly in the future find himself mis- 
taken. In any case the yield of per cent, of clean fibre is practically that 
mentioned by not a few of the past Indian investigators, from Hannay, Stans- 
field, etc., downwards. But Mr. Coventry narrates the circumstances under 
which rhea fibre cultivation had been undertaken in Tirhut. These, it would 
seem, were precisely those recommended by me some years ago [AgrL Ledg., 
1898, No. 15, 466-7). And briefly as follows: — A company of Calcutta 
merchants (the Bengal Rhea Syndicate, Ltd.) undertook to supply the Fauxe 
machines for the decortication of the plant, and to ship and sell the produce. 
Certain Indigo plantations were to grow the plant and prepare the fibre, “ the 
expenses and realisations in connection with the whole enterprise being brought 
under a Joint account.” “The area covered .by these contracts aggregated 
over 3,000 acres. As the planting and cultivation progressed it was foxmd, 
however, that many localities which had been selected were unsuited to the 
growth of rhea, so that ultimately the area actually put down did not exceed 2,000 
acres ” (Coventry, l.c. 4). In a further passage Coventry mentions incidentally 
the area in Dalsmg Sarai as having been 500 acres. Speaking of the subject of 
yield, he says, “ The stems in well-established plants should be as tall as possible, 
from 4 to 6 feet, but never less than 3 feet. Four good cuttings should be secured 
per annum if it is to pay, and the total weight of these four cuttings of green stems 
should not be less than 30,000 lb. per acre, or say 15 tons. The yield of dry 
fibre from these stems should not be less than 2J per cent., making 750 lb. per 
acre per annum. This amount will vary -with the efficiency of the decorticating 
machine. The possible amount of fibre to be obtained from the stems is be- 
lieved to be 5 per cent., but owing to the large amount which is broken and 
cut away in the rough process of decortication, only 2^ per cent, can be relied 
on for an average yield with existing machinery, and this is given by the Faure 
machine.” It is thus not quite clear whether these are the results actually 
obtained at the Research Institute, Pusa, or only indicate Coventry’s per- 
sonal opinions and expectations. It is all the more disappointing, therefore, 
that this uncertainty has to be concluded by the opinion that “ if the spinners 
are truly desirous of developing this important industry they must encourage 
the growers and offer a. price more commensurate with the intrinsic value of 
the product.” What is doubtless wanted is a remunerative demand. [Cf. Agri. 
Udg., 1898, No. 15, 466 ; Kew Bull., 1907, 4-8.] 

Indian Industrial Uses . — I came across no Natives of India who were 
aware that the fibre could be spun into such fine yam that it might be woven 
into fabrics. In the case of Bhagalpur it is stated that it had been used some 
twenty years ago in admixture with silk. Whether it is still so employed I 
have been unable to discover, but throughout Bengal and Assam it is spun 
into coarse thread, three strands of which are again spun together to make 
fishing-lines and the cord of which the Jcai jalaa or fishing-nets are made. While 
travelling in Dinaj pur and Rangpur I heard of one or two markets or annual 
fairs at which the fibre, the cord, or the nets of rhea were id to be regularly 
offered for sale, such as the Bora Baroga meZa and fair at Kaunia. 
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IV A CHINA-GRASS AND RAMIE 

Pinaneial Aspects 

FINANCIAL ASPECTS OF RHEA, 

Yield and Yield in Other Countries, — Tlie foregoing remarks have been thrown 
Prices. together with a view to represent all that is actually known regarding 
the cultivation and manufacture of rhea in India. I have quoted 
figures of yield and prices obtained for bark and fibre, but I have not 
attempted to give actual estimates of the cost of production nor of the 
practical results obtained, because so far as I am aware these can hardly 
be said to exist in connection with India. It would seem, however (to 
judge by the yield of bark and of fibre reported from other parts of the 
world, where rhea cultivation has been conducted on business lines), that 
we have to suppose that the plant is infinitely less productive in India ; 
in other words, that India is not well suited for rhea production ; or that 
the plant has degenerated to a stock very much inferior to that which 
exists in China, Japan, the Malaya, and America ; or that our system 
of cultivation is altogether defective and deficient ; or that the Indian 
results have been much under-stated ; or, lastly, that the returns from 
other parts of the world have been greatly over-stated. I cannot, there- 
Retums from fore, attempt more than to allude briefly to some of the figures that have 
other oonataries. pubfished outside the limits of India. In a report issued by Mr. L, 

Wray, jun., the results of the Perak Government cultivation are given 
for five experiments. These varied in yield from 1,280 lb. to 2,508 lb. 
Perak Yield, of ribbons per acre, or a mean of 1,656 lb., which gave 1,173 lb. of cleaned 

kbre?*^^^ fibre. With so splendid a result (very nearly double the usual figures 

recorded for India) one would have expected the experiment to have been 
announced as a financial success, but Mr. Wray teUs us that with ribbons 
at £7 a ton in London, a net loss of $18.30 per acre was sustained. Of 
Wenchow Wenchow in China it has been found that one cutting of 80,000 stems 

Results. yielded 312^ lb. of fibre per acre. It is thus possible that, adding the 

other cuttings, the total return would have been 900 to 1,000 lb. of China- 


grass. 

Singapore. Mr, E, Mathieu of Singapore has published a highly satisfactory 

account of rhea cultivation in the form of a review of the results obtained 
by the Director of the Botanic Gardens of Java. Mr. Mathieu supports 
his views by reference to parallel results obtained in America and 
Algeria. He believes that after three or four years’ growth a 
Malayan plantation should yield in four cuttings 20 tons of stems 
per acre, and that these ought to give 3*75 per cent, of clean dry 
May, 1,680 lb. fibre or 1,680 lb. per acre, worth in London £24 a ton, which would 
yield a net profit over working expenses of $102.30 per acre. If this 
estimate be accepted, the Malay plantations would yield fully double 
the average outturn mentioned in connection with India. But even such 
a splendid production falls far short of others that have to be recorded. 
According to certain returns published in connection with the Keru 
oaiifornian Valley, California, four cuttings are said to have been obtained a year. 
Yield, ^1, 935 lb, maldng a total of 60,400 lb. of green stems, or a little more than double 
Mr. Mathieu’s estimate for Malayan production and perhaps five times 
the mean of all the figures given above in connection with Indian 
experience. Mr. Charles Richard Dodge {Useful Fibre Plants of the 
World, 89) gives 26 tons of green stems with leaves as a fair average for 
California, and Hilgard mentions a yield at the Californian Experimental 
Station Nos. 90, 91) of 1,935 lb. of fibre per acre. From the experi- 
mental cultivation of a small plot of nivea atKew, it was calculated 
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-that the yield would he 29,000 lb. (say 13 tons) of green stems after the 
leaves had been removed. At Algiers (according to the late Director of the 
Botanical Gardens — Mr. Hardy) the yield was 48,000 lb, of green stems ’ 
with their leaves, or 27,600 lb. of stems : this amount on drying is reduced 
■to 4,900 lb. and afiords 1,400 lb. of fibrous thongs. But two such crops 
may be obtained a year, so that the total of ribbons would be 2,800 lb. 

At Padua, according to M. Goncet de Mas, 26,300 lb. per acre were ob- 
'tained in the second year, and 32,360 lb. per acre of stems without leaves 
in the third year of the plantation. The last quotation worked out at 
1,280 lb, of raw fibre. Lastly, M. Fa^ier gives 1,285 lb. of fibre per acre 
as the approximate average annual yield. 

European Industrial Uses, — I do not attempt to express a Uses of 
definite opinion on this aspect of the rhea question, though essentially China- 
necessary to any full comprehension of the financial issues of production S^ass. 
in which India is at present concerned. The fibre would appear to be used 
for sacking, sailcloth, belting, table-cloths, sheeting, shirting, dress cloths, Textiles, 
daces, nets, thread, string, cordage, ropes, fishing-lines and paper. Wiesner 
\Denkschr, Ahad. Wiss, Wien. Math.-Nat, 1902, Ixxii., 7, 22, 28) makes 
many references to the Chinese use of this fibre in the manufacture of 
■paper. On the authority of Karabacek {Das Arabische Pa'pier, 28-9) he 
estates, for example, that it was used in ancient times in China for the pro- 
duction of the best document papers. But the applications of rhea are more Chinese Paper, 
varied and diversified than those of almost any other known fibre. Still, 

'its progress in popular favour* has been remarkably slow. It is employed 
.^t present very largely for giving strength to other textiles, and has hardly 
•assumed an independent or recognised position of its own. It might 
be said that its disadvantages are its abnormal strength and lasting pro- objections to 
perties under all vicissitudes ; its stifiness and glossiness ; its want of 
■rustle ; its peculiar lustre (which has not caught popular fancy) ; and its 
imperfections in dyeing (especially black shades) — these are the sort of 
objections often urged against rhea. But it seems possible that they would 
all disappear if two further adverse circumstances could be overcome, viz., 
first the necessity for special and expensive machinery, and second the special 
very high cost of production. The difficulty that long obstructed rhea, 
namely the discovery of a good decorticating and degumming machine 
•or process may, however, be said to have disappeared, and the chief 
-objection now advanced by the growers is that the price offered is not oost of i 
remunerative, and by the manufacturers that more cannot be paid until a 
special position has been secured for the fibre in the markets of the world. 

In The Agricultural Ledger (1898, No. 15) are given 3|- pages of references to 
"reports, books, newspapers, etc., in which information regarding Rhea will be 
found. [Many of the additional sources of information consulted while writing the 
Tpresent article have already been cited, but the following enumeration in sequence 
of dates may be added : — Schulte im Hof e. Die 1898; Sadebeck, Die 

.Kulturg&w: der Deut. Kolon., 1899, 293 ; Times of Ind., Jan. 7, 1899; Bamie, 

BtraUa Settl., in Ind. Text Journ., April 1900; Ramie, in Proc. Inter. Cong., 

.June 28-30, Oct. 1-11, 1900 ; Schanz, Die Boehmeriakultur, Ghirux, in Der Tropen- 
pflanzer, 1901, v., 126-36 ; Jumelle, Les Cult Colon. {Indust), 1901, 27 ; Greshofi , 

Mamie, Dutch. E. Ind., in Indische Mercuur, Jan. 6, 1903; Van Maanem, 

La Cult de la Ramie, in Rev. des Cult Colon., 1903, xiii. 82 ; Wiesner, Die Rohst 
>des Pfianzenr., 1903, ii., 319 ; Birdwood, Angh-Ind. Rev., Jan. and Feb. 1903; 

Pioneer, Feb. and Aug. 1903 ; Van Maanem, Bamie and Ramie-Union, in 
Indische Mercuur, April 19, 1904; Edwards-Radclyffe, eenee o/ articles in Ind. 

Plant Oaz., conoi, June 11, 1904; Barraclough in Capital, April 21, 1904; 

KHarpenterin T’rop. May, 1904; Jwd. jTexjf. Jowm., Jan. and Feb,, etc., 1904.] 
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BCEHMERIA OR RHEA SUBSTITUTES, 

Practically every fibre obtained from tbe Natural Order Urticace.® or 
the Nettles might be mentioned as a possible Ehea Substitute. These are, 
however, referred by botanists to two sub-tribes, viz. the Stustging and the 
Stingless Nettles. Of the former may be mentioned Girardinia, 
JLaportea and TJrtica^ and of the latter JBfjeJhmeria, JOehregeasia, 
Maouticiy Sarcochlamgs and Villehrimea, These and a few other 
allied genera are well known to afford strong and beautiful fibres. There is, 
however, an objection to the former group that apphes in nearly equal force 
to all the species, namely that the poison of the stinging hairs renders it 
difficult to collect the plants ; .and indeed in some instances the poison is 
absorbed and retained by the fibre during the process of preparation. The 
stinging nettles are consequently an intractable group of plants, no single 
member of which has assumed or seems likely to assume commercial im- 
portance in the modern commerce of any part of the world, even although 
the fibres they afford are strong and exceedingly beautiful. The other group- 
— the stingless nettles — ^in addition to the China- grass or Ehea contains, 
several plants that are much appreciated in the countries where met with 
plentifully, and mainly as sources of useful fibre. Several of these are also- 
capable of extended utilisation, should the necessities of commerce call 
for new and diversified fibres. Each possesses special features of its own,, 
and the chief difficulty that stands in their way is that which has retarded 
rhea itself, namely that the necessity for their recognition has scarcely 
arisen. By far the most promising fibre of this series is Villehrtmea 
integrifoUa, 

In the remarks that follow I shall deal as briefly as may be possible 
with each of the more hopeful rhea substitutes, and, as customary, in the 
alphabetical sequence of their scientific names : — 

ebre e i hy ole e , Wedd. — This large shrub is met with 
plentifully on the margins of fields, by roadsides and watercourses, and 
near houses, in the western temperate Himalaya, at altitudes of 3,000 
to 6,000 feet. It is best known by the following vernacular names : — 
furuni, tashidri {tushiyam), sidru, tashdri-sidr^ siMru, sanddri, sansdru^ 
amrer, thand, 'pincho, prin, etc. 

It is freely pollarded in October, and forms long, straight, willow-like shoots 
which yield a fair percentage of bark-fibre ,* the shoots are also made into* 
crude baskets for local use. The fibre is very generally extracted by the hill 
people and employed for ropes and cordage. Various methods of separating, 
and cleaning the fibre have been reported, Baden -Powell observes that the 
shoots are not steeped in water but are dried, and when brittle are beaten and 
the fibre collected. The fibre is reported to be exceptionally strong and of 
special value for fishing-nets, because of its resisting the action of water.- As 
cordage and rope it is employed for all agricultural and domestic purposes by 
the hill people, but I have never heard of its being spun and woven nor have 
I come across any account of a systematic production or even of a scientific 
investigation of the fibre. 

The closely allied species JO. velttUna, Gaud., perhaps hardly deserves to 
be treated as distinct. It is a tall shrub of the sub-tropical Himalaya (especially 
Eastern) and of the mountains of Western and Southern India and Burma — 
common in evergreen forests. The following are its better-known names *.-— 
Taahidrif kamhyem, kapsi, Tcurgul and putchaw. It takes the place very largely , 
in the mountains of Western and Southern India, of the previous species on the 
Himalaya. It is also used by the Himalayan people, more especially on the 
eastern extremity, but is less plentiful to the west than the former. In the 
Madras Manual of Administration it is spoken of as one of the chief fibres of 
that Presidency. It is fairly extensively used in the Nilgiri hills, and a consign- 
ment was sent to Europe by the Glenrock Company which was valued at £70 
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a ton ! Mr. Camoron refers to it as one of the commonest and most conspicuous 
plants of the Wynaad and ISTilgiri hills. Its fibre he tells us is used for bow- 
strings, and “ would appear to require to be better known to be much appre- 
ciated.” In Ceylon it is used for cordage and string especially suitable for 
fishing-lines. 

Grip p i i hetepophyll , Bene. — In commerce this is known 
as Nilgiei Nettle. There are three fairly well recognised varieties, yiz. 
(a) heteroxyhylla proper, the condition met with on the temperate and 
sub -tropical Himalaya from Marri eastward to Nepal, Sikkim, Bhutan, 
Assam and Burma ; {ft) palmata, the special form on the Nilgiri hills 
and Ceylon ; and (y) zeylanica, the variety met with on the mountains 
of Rajputana, Central India, the Central Provinces, and the Deccan, 
south to Travancore. It is commonly stated yields a fibre 

superior to either of the others. It would be more correct to say that 
palmata had been systematically studied and reported on in 1862 by the 
late Mr. Mclvor, Superintendent of the Horticultural Gardens, Ootacamund, 
while the other forms, though known to be fairly extensively used by the 
hill tribes, had not been separately investigated. Under these circum- 
stances it seems likely to serve the purpose of the present work if all three 
be treated conjointly. The following are the vernacular names best 
known : — aUu, awa, hhdhar, keri, sanoli, hord-surat, 'pha-'pat, 
tukah, serj}a, herpa, ullo, kaz% shish-una, kubra, jurkanddlu, kunddlu, 
moti khajati (or moti-kajoti), agia, agarra, awah, ana, schorigeyiain, h'petye, 
hetya, hekshd, etc. [Of. Agri. Ledg,, 1898, 78-9.] 

Production . — In the North-West Himalaya cut'arttinia takes the place of 
xtehregeaaia in the higher and more interior or northern tracts ; it occurs between 
4,000 and 7,000 feet in altitude, and thus practically above the altitude of 
jpehi'egeaaia. It is a tall, stout, much-branched plant that grows to a height of 
6 to 10 feet and usually in the form of dense clumps which, owing to the very 
poisonous nature of the stinging hairs, are left severely alone both by men and 
animals. The plant is, however, fairly extensively utilised by the hill tribes, 
especially on the Himalaya, as a source of strong and durable fibre. The long 
straight shoots are cut down in the cold season (August to October), stripped 
of their leaves and buds at once, so as to remove as far as possible the stinging 
bristles ; they are then washed for three or four days in water, and the fibrous 
bark thereafter drawn off as with hemp. Capt. Rainey, spealdng of the 
present plant, not JOtthregeaHa, says the shoots after being cut are exposed 
to the open air for one night ; then stripped of their leaves and sun-dried ; next 
pi ed in vessels and boiled with wood-ashes for twenty-four hours. The fibre 
is thus found to separate easily and is removed, washed and sprinkled with the 
flour of the grain kodra, and left to dry, when it is ready to be spun. Campbell 
observes that in Nepal this fibre is used in making an exceptionally strong cloth 
called hangra {Agri. and Rural Econ. Nepal), and Gamble and others use for 
that cloth (as met with in Sikkim) the name gunny or gunnia ; in Burma 
rhea is called gun. These names are doubtless derived from hhanga (which 
signifies to break) and ganja — two words that, at the present time, are restricted 
to the intoxicating property of hemp. The term gunny in modern commerce 
is applied to a sacking made of jute. 

It has already been mentioned that Mclvor cultivated the form paininta 
on the Nilgiri hills. The soil best suited he describes as alluvial deposits such 
as are found in ravines. He sowed the plant in rows 15 inches apart and cut 
down the young shoots for fibre twice a year, namely in July and January. In 
doing so he left 6 inches of stem as the stool for future shoots. After each 
cutting the earth between the rows was dug ^o a depth of 8 inches and manure 
applied. From the crop of July an average produce of 450 to 600 lb. of clean 
fibre may be expected. Of this 120 lb. will be superior quality, in other words 
the produce of the very young and tender shoots, which should be assorted by 
themselves at the time of cutting. The January crop will yield on an average 
600 to 700 lb. per acre. This fibre is, however, inferior owing to the shoots 
being mature. Were fine fibre only desired, Mclvor was of opinion it would 
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be necessary to reap the shoots at an earlier t* e, and perhaps more frequently 
than stated. 

The inner bark abounds in fibre, that of the young shoots being the finest 
and strongest and peculiarly silky and at the same time woolly. The shoots 
when cut were allowed in Mclvor’s experiment to remain as they fell for two 
or three days, by which time they had largely lost their stinging property but 
were pliable enough to allow the bark being peeled ofi and separated from the 
leaves. The bark was then tied in small bundles and dried in the sun. When 
quite dry the ribbons were beaten with a wooden mallet, which caused the outer 
bark to fall off and leave the fibre comparatively clean. The fibrous part 
was then wrapped up in small bundles and boiled for about an hour in 
water with wood-ashes. The fibre was thus removed and washed as rapidly 
as possible in clear running water, after which it was bleached as with flax 
or hemp. 

Nothing further is known of the above experiment, but it may be inferred 
that the result was not considered a financial success since the endeavour to 
grow the plant and sell the fibre appears never to have been repeated in any 
part of India. 

By way of concluding it may be said that, in connection with the inquiry 
into rhea fibre in Burma, information was received of what was called Wild-rhea — 
a plant fairly extensively used as a source of fibre by the Shans. On a botanical 
specimen being furnished this was found to be curavainta heteTophyiia, 
called by the Shans hpetye. Mr. Carr, Deputy Conservator of Forests, Mandalay, 
wrote that the fibre was not considered so good as gun (rhea) and was not used 
much by the Burmans. The Palungs, however, were said to mix it with gun. It 
is somewhat curious that the Jabako and Angami Nagas also employ G^iritrainia 
fibre mixed with their han-riha (viUehi'Uiten) or with cotton, and in Europe the 
opinion formerly prevailed that the special feature of Nilgiri Nettle fibre w 
the ease with which it could be mixed with wool, a property not possessed by 
rhea, and due to the woolly nature of GU^avainia. 

Properties. — Recently, however, as a consequence of inquiries made at the 
Industrial Museum, Calcutta, a sample of the fibre was sent to the Imperial 
Institute for report. Dunstan furnished a reply which has been issued by the 
Reporter on Economic Products a Commercial Circular (1906, No. 1). The 
following abstract may be here given : — 

It is evident that these results confirm those of Cross and Bevan, but 
indicate that the present sample is less susceptible to the prolonged action 
of alkali ( shown by the 6-hydrolysis) and contains a larger percentage of 
cellulose. The fibre of Gira'^ainia, neterophyiin is remarkable for its ability 
to withstand the action of alkali, its richness in cellulose, and the length of its 
ultimate fibre. There can be no doubt that the product is of excellent quality, 
and it seems highly probable that, if it could be prepared on a commercial scale, 
it might take a high position among textile fibres. 

JVS. B. J. Rose, of the Indian Trade Enquiry Office, 73, Basinghall Street, 
London, E.C., obtained a commercial valuation of the fibre which was as follows : — 
The small sample of the prepared fibre of the Nilgiri Nettle {Gimrainia 
iieferopJiyiXa) received from the Reporter on Economic Products was sub- 
mitted to a fibre broker, who reports as follows : — ‘ We have examined the sample 
of vegetable fibre, and beg to report on same : microscopical examination reveals 
similar structure to flax, appearing, however, to be ineffectively retted ; soft 
and more open than flax, also of a more downy nature. Length and fineness 
similar to flax and shghtly more silky. In our opinion this fibre is more likely 
to be employed under similar conditions to the flax fibre than as a wool substi- 
tute. We value the fibre at £20 per ton.’ ” [See also p. 15L] 

L rte ere 1 t , Gaud.; the Fever or Devil Nettle. An 
evergreen sFrnb met with in the tropical Himalaya from Sikkim eastward 
to Assam, Burma, Ceylon, Perak, Java, etc. Is known by the following : — 
Surat, chorpatta] moringi, sir-na^, mealumma, pheytakyee, etc. 

This curious plant may be described the most poisonous of all the nettles 
of India, although compared with the preceding it is harnoless looking. Its 
stinging hairs cause excessive burning pains, which last for days, augmented on 
the part being washed ,* at the same time it produces violent sneezing and copious 
running at the nose and contraction of the jaw with severe swelling of the part 
affected. J. D. Hooker {Him. Journ., 1852, ii., 188) ; Masters (Prod. Angami 
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Hills) ; Beddome (HI. Sylv., ii., 306), and many other writers allude to the poisonous 
property of this plant. 

Properties. — The bark is known to yield a strong and fairly useful fibre, the 
ultimate cells of which measure 8~16mm., but its great loss on hydrolysis, together 
with its poisonous property, stamp it as unlikely ever to become of commercial 
importance. The Indian plant is closely allied to x. eanadetnitis, the fibre of 
which at one time was of importance in Europe and which recently has been 
proposed for cultivation in France as a substitute for rhea. 

M outi Puy , Wedd. ; Agri. Ledg., 1898, 'No. 15, 120-6, and pi. 
Is known as pwa-hemp, and Nepal Hemp, and by some writers as Wild- 
rbea, poi, pua, puya, yenki, kyinki or kienk% puttanti, sat-sa or sat-sTia 
or sap’sha, etc. A sbrub from 2 to 6 or even 8 feet in height, fairly plentiful 
in the damp forests at the foot of the Himalaya from Garhwal eastwards 
through Nepal and Sikkim to the Khasia hills and the mountains of 
Burma, at altitudes of from 1,000 to 4:,000 feet. 

This is purely a wild plant and is nowhere cultivated. It does not grow in 
the forests but frequents glades and open places, overrunning abandoned fields. 
It sheds its leaves in winter, comes into fresh foliage about May, and flowers 
and fruits in August and September ; the shoots intended for fibre must be 
cut before the fruit matures. 

Properties. — Mr. G. A. Gammie described (in 1890) the preparation of the 
fibre at Mungpoo in Darjeeling, his description coinciding in almost every 
particular with Dr. Campbell’s account written in 1847 : “ The bark is peeled 

ofi the stems in long strips ; boiled in water, thickened with common wood- 
ashes until it is pulpy ; then as much as possible of the adhering bark is 
separated from the fibre by alternately beating with a wooden mallet and wash- 
ing in cold water. After this the water is rinsed out, and each bundle of fibre is 
thickly covered with a paste of micaceous clay, and dried. When thoroughly 
dry, the clay and the remaining bark are easily shaken off, leaving the fibre in 
a state fit for use. If fibre is required free from dust, it is repeatedly rinsed 
until the water runs clear, and then re-dried. The white or bluish-white clay 
found here and there, near streams, is preferred as it gives the fibre a good 
colour. If its appearance is of no consequence, yellow clay is said to be 
as effective. I do not know whether the action of the clay is altogether 
mechanical or not. A few samples which were prepared by treatment with 
lime and chalk were coarse in appearance and rough to the touch ; those treated 
by clay, on the other hand, were soft and silky.” It need only be added that 
Gammie says “ pita is chiefly used for fishing nets and lines. I am told that 
formerly the Lepchas made cloth from it, but the contraction and expansion 
readily caused in it by atmospheric changes made it uncomfortable and xin- 
desirable for wearing apparel,” 

reoelil y leherri , Gaud . — A large shrub iu Assam, 
the Khasia hills, Sylhet, Chittagong and Burma, and distributed to 
Sumatra. It bears the following names : — goldb jam, dogal or ddggdl, 
sonaful, tsatya, sTiap-sha-pen. 

This bark gives a good rope fibre, d the leaves d twigs in conjunction 
with the bark of A-ihistaeia are used in Assam in the production of a madder- 
bro dye. 

XJptie ioic , Linn., also U. p rviflor , Eoxb. — One or both 
of these plants are met with plentifully near human dwellings on the 
Himalaya (up to 12,000 feet) from Kashmir eastward to Assam and 
Burma ; also on the mountains of Central, Western and Southern India, 
at altitudes of from 3,000 to 5,000 feet. They are given the same names 
mGirardinia. * 

Properties.— The yormg tops and the hypertrophied shoots (caused through the 
p asitic aotion of an aecidial f gus) e largely eaten on the Himalaya. Nettle 
fibre was the textile of certain purposes in pr* *tive Europe (Hehn), and still is 
in use. The word Net is derived from the s e root Nettle. A knowledge 
of their fibres prevails in India, but it can hardly be said they are nufaotured. 
Gubbi doubtless was alluding to tfruea purviftora when he said that the 
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plant is cut in October arid sun-dried ; when brittle it is beaten and the fibre 
separated. “ Seeing it stated that there was considerable labour required in 
cleaning the fibre, I made particular inquiries on this head ; as far as I could 
learn, there is no greater trouble in cleaning the fibre of the Tit tiea, when merely 
dried, than is experienced with the hemp of the hills which is not retted in 
water.” The fibre is said to be employed for making ropes. [Of. Hanausek, 
Micro. Tech. Prod. (Winton and Barber, transl.), 1907, 88-9.] 

Villebrune i te pifoli , Gaud. ; Agri. Ledg., 1898, No. 15, 
108-19, and pi. ; Risa Fibre. This small tree or bush is met with on 
the Eastern Himalaya to Assam, the Khasia hills, Sylhet, Manipur, 
Chittagong, and right across to the other side of India ; on the Deccan 
Peninsula from the Konkan southwardsiand lastly in the Andaman Islands. 
It is the hon (wild) rika of Assam, also ritza, risa or ree, jutta, bon-kotlcora, 
lukoi or lukoikhun, lifio or Upiak, ka'phitki. 

istory. — It afiords both the red and the white fibre made known 
by Hannay in 1850 under the name of mesakhi. In fact Dalton 
afdrmed years ago that Hannay’s mesakhi was the same as his hon 
riha, Royle suspected Dalton to be correct and I have little or no 
hesitation in saying that he was so, though it is curious that none 
of my correspondents in Assam or on the eastern frontier anywhere 
have sent me either the plant or the fibre under the name mesakhi^ 
nor was that name mentioned to me during any of my numerous 
explorations on the Assam frontier. Although fairly plentiful in the 
Deccan it does not seem to have a vernacular name, nor apparently is 
it known to afford a useful fibre by the people of Western India. During 
a brief tour in Coorg and the Wynaad some short time ago I personally 
endeavoured to learn something about this plant. It was found plentiful 
in the lower damp valleys near the cardamom plantations, but no one 
seemed aware of its being of any value. Dehregeasia velutina was 
pointed out as the only known wild fibre plant. Subsequently one 
writer, in response to my account of Villehrtmea {Agri. Ledg., l.c.), 
affirmed that wild-rhea was plentiful in Salsette and the fibre regularly 
exported up the Persian Gulf, but on being asked for a sample, sent a 
plant which was neither rhea nor any of the rhea-substitutes, thus once 
more demonstrating to what extent the bugbear ban- (wild) rhea has 
obstructed the natural development of India’s fibre resources. 

A botanical specimen of the present plant was sent from Assam to the 
Herbarinm, Koyal Botanic Gardens, Calcutta, by Jenkins early in the ’fifties. 
On the label of that specimen is recorded, the following — “ This is the han- 
rheea from which the China-grass cloth fibres are prepared.” I mention this 
circumstance as of historic value since it proves that the so-called wild-rhea of 
the early Assam investigators and the hon {han) rhea pointed out to me on numer- 
ous occasions, during explorations in Assam and across the north-eastern 
frontier into the country of the Mikirs, Nagas, Singphos, Jabakas, Manipuris 
and other tribes, is the self-same plant of which so much had been said fully half 
a century ago. In the country indicated the plant is indigenous, but so far as 
I could discover, is nowhere systematically cultivated though doubtless en- 
couraged to grow and even planted along embankments, roadsides and other 
suitable situations with a view to affording a ready supply of fibre. In its 
purely wild habitat it frequents damp glades near streams, though with its 
roots well above water-level. Because of its being an indigenous plant and 
called 6an-(wild) rhea there arose the very mistaken notion that it was the source 
of the cultivated rhea, and still more perniciously the idea that rhea fibre could 
be procured in India from a wild source for little more than the cost of collection, 
and further that all that was necessary to secure a never-failing supply was to 
plant out waste lands with the wild rhea. I have already fully disposed of these 
absurd notions and need hardly repeat that the wild-rhea of Burma is C^irarainiUf 
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the wild -rhea of Sikkim Maoritia, and the wild-rhea of Assam the present species Cultivation 

^three plants that are as remote from rhea proper and from each other as 

they conld well be. They are all nettles it is true, but there the resemblance 
begins and ends. They are different botanically, chemically, industrially and 
agriculturally. To continue to think of them as wild forms of rhea is the 
blindfold acceptance of a name at the probable expense of a futme trade. To 
place this wonderful fibre — wild-rhea of Assam — on the markets of Europe as 
equal in price, merit and industrial application with the wild-rhea of Burina, 
would in all probability be to condemn it to complete neglect. It has merits 
and properties of its own as different from rhea itself and from aU other wild- 
rheas as from flax. It would, therefore, be of great advantage were some en- Separate 
tirely distinct name accepted and recognised in Europe as the commercial name 
of this fibre, such, for example, as that which I have ventured to assign to it 
above, namely its Haga name Risa. 

Conditions of Cultivation. — According to the opinion hitherto published, it 
may be propagated by root-cuttings, by slips, or by seed, and its cultivation 
conducted on the same lines as with the willow in Europe. It is said to be grown 
largely by the hill tribes on the north-west of Yunnan, and by the Singphos and 
Dhoanneas of the Assam north-east frontier to a small extent only (Hannay). 

The tree when left unmolested attains a girth of about 2 feet and a height of 
from 30 to 40 feet. It is abundant within the valleys bordering on the Khasia 
and Garo lulls. It is only found in mixed evergreen forests, and is not gre- 
garious. It tlirives principally in shady damp places on the sides of streams. Shade 
but does not grow at all on the plains or in places exposed to the sun. The Necessary, 
tree flowers in March, and the seeds ripen in April (Lloyd). I collected the plant 
repeatedly on the plains of Assam proper, for example on the embankment of 
the Rajghur in Sibsagar, and at Nahor Rani in Tezpur. It is very plentiful at 
Tingali, at the foot of the Jabaka Naga hills, growing on loose sofl with plenty 
of water. It could be grown on the sloping banks of most of the depressions or 
Tiullaha within tea estates — lands which at present are not only waste, but often 
a source of positive danger to the tea plant. 

Collection and Separation of Fibre. — The trees are pollarded during the Eibre. 
months of November to February, and the young shoots become available in season of 
June and through the rains. The fibre is extracted from the branches in exactly pollarding, 
the same manner as from Umitmeria nit^ea, only the fibre is longer. One B^raction o£ 
man preparing risa can get as much fibre in the same time as three men pre- 
paring the cultivated rhea fibre (Lloyd). The young shoots begin to appear 
in May, and these alone are used for fibre. The Naga way of preparing the The Naga 
ribbons is quite different from the Assamese. The cuttings are best made Method, 
from May to October, during the rainy season. The shoots are carried to the 
villages, where the outside green skin or bark and a little slimy matter are scraped 
off. Then the ribbons of partly cleaned fibre are stripped from the shoots. 

The inside of these ribbons is next scraped with a knife so placed in the hand as Shoots 
to allow the edge to rest against the forefinger. The strips are drawn through Scraped, 
repeatedly in order to remove the slimy and gummy substances from the inner 
face. After being cleaned in this way, the ribbons are left to dry in the shade. Dried. 

When fully dried they are next steeped in water and wood-ashes for about 
twenty-four hours, and then boiled in rice water for four hours. The fibre will Boiled in 

be then found to be quite free from gum, and may be separated into fine ^io®-vater. 

threads. This is, however, a tedious process and is mostly carried on by the 
old people of the villages. The Assamese, on the other hand, take off the Aggarn Mettiod. 

ribbons when the shoots are in a half -dry state and do not first scrape off 

the outer bark and gum. They also leave the inner face coated with the 
slimy substance. They purify it in a coarse way by washing in lime and then Lime-water, 
twist it into twine, or simply divide up the ribbons and without any prepara- 
tion twist these into twdne. This is employed in making the nets used to catch 
deer (Severin). 

Yield and Utilisation . — Col. L. A. M. Lumsden, C.B. (of Lumsden’s 
Horse) was good enough to supply the thongs of bark that were furnished for 
examination and report. These were stripped from wild plants that had not 
been cultivated nor pollarded to produce special fibre-yielding shoots. The 
consignment was, therefore, very mixed and an allowance has to be made for this 
circumstance. The following facts are instructive. The green branches stripped 
came to 36 maunds 32 seers ; the green ribbons of bark obtained from these Tidd of 
weighed 3 maunds 30 seers ; and the dry ribbons, without any preparation other Ribbon. 
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than drying in the shade, came to 1 maund 30 seers (Lumsden). The fibre is 
used in the manufacture of a coarse cloth, but chiefly for fishing-nets (Hannay). 
In the Garo hills the fibre is only prepared in small quantities and for home 
consumption. The people use it in making nets, and in certain cases for mixing 
with silk in making cloth (Lloyd). In the Jabaka Naga country it is valued 
because of its great strength. It is coarsely woven into the bags that are carried 
over the shoulder. These are often beautfiully ornamented, being embroidered 
with dyed thread of the same fibre (Phillips). The Nagas believe that the harder 
the thread is spun the stronger it becomes (Severin). 

Properties of the Fibre , — In 1853 Capt. Thomson reported that 
for canvas or lines the fibre required only to be known to be gener- 
ally used for these purposes. Royle published the results of a com- 
parative study of the fibre supplied by Hannay as follows : — Petersburg 
clean hemp, broken with a weight of 160 lb. ; Jabbalpur hemp, with 
190 lb. ; China-grass, with 250 lb. ; rhea with 320 lb. ; and wild-rhea with 
340 lb. These were the results obtained half a century ago, but still no 
progress has been made with this fibre. In March 1897 I collected person- 
ally a supply of bark in the Sibsagar district, and submitted the same 
for examination to Mr. Melrose Arnot, at that time Chemist of the Bally 
Paper “Mills. He reported that the fibres separated from the bark were 
beautifully white and of a fine silky lustre and measured 25 to 30 mm. 
long and 0*013 mm. in diameter. They were cylindrical or nearly so, 
and tapered at both ends ; they had a small central canal and thick 
striated walls ; a pecto-cellulose very similar to flax, but much finer 
while being equally long. Arnot then added, “ As compared with 
the fibre of JSwhmeria nivea this is exceedingly fine, indeed it is 
one of the finest fibres I have ever measured, and although not 
anything like so fine in the individual fibre, the filaments are long and 
strong, and I have no doubt that in every respect the material would 
prove more easily workable on textile machinery, and it would un- 
doubtedly produce very much finer textures than JBoelmieria nivea.^^ 
“ The colouring matter contained in the bark appears to be well worth 
serious study.” 

These results were only just what might have been anticipated : 
no one can scrape the bark off a young shoot and procure a sample of 
the fibre without realising that it must be very valuable. But in order 
to have an independent opinion I desired Col. Lumsden to procure me 
the supply of ribbons alluded to above, and these were forwarded to the 
late Sir F. A. Abel, Director of the Imperial Institute, London, with the 
suggestion that Prof. W. R. Dunstan might be invited to examine and 
report on the fibre. 

On April 28, 1898, 1 forwarded the fibre along with a letter in which the 
following occurs : — '' During my explorations in Assam I gave special 
consideration to the han-rhea. I found, as I had suggested in the 
Dictionary, that while related no doubt to Boehmeria nivea it w&s a 
perfectly distinct plant, namely Villebninea hitegrifolia. It can be 
grown on all waste lands ; it has little or no gum, will give a high return 
where Rhea fails ; is a very fine fibre, and perhaps as strong, if not stronger, 
than China-grass. On these censiderations I contemplate making an 
effort to bring this fibre to the attention of commerce, and I shall be 
very grateful if you cau see your way to secure the co-operation of the 
Officers of the Research Department. I desire to have the fibre ex- 
amined both chemically and industrially. For the latter purpose I 
shall be glad to send a larger consignment on hearing fi:om you. The 
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ribbons have been simply stripped off the stems. They have not 
been cleaned in any way, and the loss no doubt will be found serious. 

The plant produces shoots 20 feet long ; the bark strips off easily, but 
no doubt machinery could be readily designed to produce a cleaned 
and partly bleached raw fibre. Perhaps the most important point in 
connection with this fibre is that it could be produced at a third the 
price of 

In October of the same year I had the pleasure to receive Dunstan’s 
report, and the following passage sets forth his results and conclusions : — 
Unfortunately the untreated bark-fibre was sent for examination, con- 
sisting of the bark peeled from the plant — containing the bark-fibres in 
strips from 3 to 5 feet in length. The only course to adopt was to imitate stems netted, 
as nearly as possible the retting process adopted on an industrial scale, 
which the almost complete absence of gum rendered possible. Two 
samples of fibre were received. A small quantity of each was placed in 
dishes covered with water and allowed to stand for about three weeks, 
after which time one of the samples was sufficiently soft for the fibre to 
be removed. This was carefully combed and picked, and by this means 
about 10 grams of a nearly clean brown fibre in long silky threads were 
procured.*’ The fibre thus treated was then submitted to the usual 
chemical examination, and commenting on the same, Dunstan adds : — 

“It is interesting to compare these numbers with those obtained in the Report. 

examination of the fibre of Boehmei'ia nivea made by Messrs. Cross 

and Bevan. Watt has pointed out that these two fibres are certainly 

distinct ; the Ban-Ehea may be the more important of the two, owing to 

its growing wild on waste land, to its containing httle or no gum, and also 

because it furnishes a silky fibre at least as strong as China-grass.” “ A 

comparison of the results of the examination of these two fibres clearly 

brings out the superiority of the Ban-Rhea, especially in regard to its superiority of 

smaller loss by hydrolysis and its higher nitration number. At the same 

time it must be remembered that the process adopted in treating this fibre 

in the laboratory only very roughly approximates to that which would be 

used on a large scale. Portions of the original samples have been submitted 

to a fibre expert, who reports that they can be readily treated by a special Raadiij 

and simple process which has recently been devised. Further informa- 

tion as to this process can be supplied if this aspect of the matter is thought 

to be of importance.” 

I need only add to the above that I purposely sent the “untreated 
bark fibre” from the belief that perhaps Dunstan might like to 
have the opportunity of seeing everything contained in the bark and 
thus learning, its good as well as its bad points. The fact that it lent 
itself to simple retting is a point of infinite value which might not simple 
have been discovered so soon, nor told us with such force, but for 
the happy accident of my having imposed on Dunstan the necessity 
of having to separate the fibre for himself. Comment seems almost 
superfluous. The report demonstrates the superiority of risa fibre 
over ordinary rhea in regard to strength, texture and composition. The 
results cannot but be considered as most important, and should com- 
mend this new fibre to the favourable attention of all persons interested 
in rhea, rami and the allied rAea-fibres. As a catch crop to the tea in- Oatch orop 
dustry ma has perhaps no rival, certainly no equal. The fact that this 
fibre may be cleaned by simply retting the ribbons of bark (after the 
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fashion of jute) is perhaps of even more interest than its exception- 
ally high merit as a textile. Expensive decorticating and degumming 
machinery and methods are thereby rendered unnecessary. It is thus 
possible that the fibre could be turned out at a price that would not only 
undersell rhea, but for certain purposes compete with fiax, if not with 
jute itself. At all events the cultivation and separation of a crudely 
cleaned fibre of great merit might easily enough be accomplished by 
even the poorest agriculturist. While rhea must of necessity command 
capital and enterprise, risa can be developed by the peasant. Indian and 
English newspapers and periodicals have meantime been flooded with 
the usual quinquennial dose of the will-o’-the-wisp controversy on the 
favourable or unfavourable aspects of rhea cultivation in India. Hardly 
a word has been said in commendation of this interesting fibre, which 
thus seems destined once more to lapse into oblivion. 


3D.E.P., 
i., 487-92. 
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OM AX MALA A ICUM, JZ. .Br. i., 349 ; Gamble, 
Man. Ind. Timhs., 90 ; Pharmacog. Ind., i., 215 ; Cooke, FI. Pres. Bomb., 
i., 120 ; Duthie, FI. U'pper Gang. Plain, i., 98 ; Malvaoe^. The Hed 
Silk- cotton Tree, semul, 'pagun, rohto-simul, simbal, houro, semar, sdur, 
sdvara, mundla buraga’chettu, puld, hurla, sdlmali, letpan, etc., etc. A 
large deciduous tree common throughout the hotter forests of India, 
Burma and Ceylon. 

The tree yields a dark-brown Gum which is sold in the bazdrs under the 
name mdclia-ras. Another vernacular name for the gmn is supdri-ka-pliul, 
“ produce of the betel-palm,” the name su'pdri being said to be given to the 
blunt thorns of Hom haoc by children who masticate them instead of the fruits 
of Aretia C€iteehit (the true supdri). The gum only exudes from portions of the 
bark which have been injured by decay or insects, for incisions in the healthy 
bark do not cause it to flow. It is collected from March to June, and is used 
as a hatira or hog-gum. Moodeen Sheriff {Mat. Med. Mad., 1891, 61) says there 
are three market qualities of semul gum, of which the first fetches Rs. 12 per 
maund, and the third Rs. 8. The gum is used in medicine. It is very astringent 
and is used by both Hindus and Muhammadans in diarrhoea, dysentery and 
menorrhagia. 

The inner bark of the tree yields a good Fibbe suitable for cordage, and 
the seeds afford the so-called red silk-cotton or semid-coitoxi, a fibre too short 
and too soft to be spun, but useful in stuffing pillows, etc. It has also been 
talked of as a paper-fibre. The smoothness of the floss is believed to prevent 
its felting, and hence in the textile industries it could only be employed to mix 
with other fibres in order to impart a silky gloss. Its only important utili - 
tion, however, is in upholstery. But it should be observed that Buchanan- 
Hamilton and other writers have considered it as apt to deteriorate and become 
lumpy, distinct defects in upholstery. There are four plants which may be said 
to be the silk-cotton plants of India, viz: — (1) Erioile'tttiroth unfra.atxiosvLtn, DC.; 
(2) JSomhax ^nalahdj^ctini, DC. ; (3) Cochloftpermti'm Gosttuplxim, DC. ; (4) 

cuiotropis ffifjafitea, R. Br. [For further information see Calotropis, pp. 207-A] 

The flower-buds of iBonthaoa constitute an article of Food, being eaten as a 
pot-herb. Some years ago it was reported that the estimated amount annually 
consumed in the Central Provinces was 5,000 maunds (Nicholl, j&ajc. Kept., 
1878-9). The root of the young tree {semul-musla) is said to be a Medicine 
and used as. an alterative ; it is made into a confection with sug and ghd and 
administered as an aphrodisiac or as a restorative in phthisis. The young fruits 
{mardti-moggu) are stimulant, diuretic, tonic, and expectorant. The wholesale 
price is quoted for Madras as about Rs. 3 per maund. The Timbeb is not very 
durable, except under water. It is used for planking, packing-cases, toys, 
fishing-floats, coffins, the lining of wells, etc. It is also sometimes made into 
canoes and water-troughs. The tree is called the yama-dru or tree of the 
infernal regions or of the god of death, because it makes a great show of flowers 
and produces no fruit fit to eat. The cotton is made into tinder, and the wood 
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used in the Ahmedabad match factory. Of all readily available timbOTS it is 
one of the most suitable for that purpose. \Gf. Jones, Select, 4^* 

Res. 1795 iv., 296 ; also Hardwicke, 1799, vi., 367 ; Taleef Shereef (R\Q>yiQ‘VC, 
transl.), 1833,28, 103, 157; Lisboa, Useful PI. Bomb., 1884, 17; Monier-Williams, 
Buddhism, 516 ; Ind. Med. Oaz., March 1888 ; Morris, Cantor Lect., Journ. Soc. 
Arts. Sept. 27, 1895, 897 ; Biscoe, List Hyderabad Trees, 1895, 3 ; Kanny Lall 
Dey, India. Drugs Ind., 1896, 48—9 ; Ind. For., Nov. 1896, 22, app., 60 ; Kew 
Bull., 1896, 205 ; Innes, Jungle Prod., 1896-7 ; Mukerji, Handbook Ind. Agr%.y 
190L 322;’ Hannan, Text. Fibres Comm., 1902, 70-9; Cunningham, 
and Pleasures of Life in Beng., 1907, 182, 303-7 ; Hanausek, Micro. Tech. Prod. 
(Winton and Barber, transl.), 1907, 68, 368. 


ON AND ON -CRU KING ILL : N - 

ANUR ,ete. ; Voelcker, Improv. Ind. Agri., 113-8 ; Basu, Use of 
and Trade in Bones, Beng. ; Fuller, Use of Bones in Cent. Prov. ; O’Conor, 
Rev. Trade Ind., 1901-2, 29-30 ; Leather, Manures and Manuring, Agri. 
Ledg., 1897, No. 8, 163-71 ; also Util. Bone-dust PI., ReTt. Bep. LandRec. 
^and Agri. tf. Prov., 1891-2, No. 15, 45-8; Mollison, Textbook Ind. Agri., i., 
86, 110-3. 

For some time the export of bones and bone-manures from India was much 
deplored by writers on Indian economy. The majority of the scientific in- 
vestigators whose publications have been enumerated above have, however, 
pointed out, first, that the Indian soils as a whole are not deficient in phosphates 
of lime ; second, that bones contain, in view of their cost, too small a proportion 
of nitrogen to justify their use ; third, that cereals are not so much benefited 
by bone-manures as by nitrogenous manures ; and fourth, that it is the roots 
which are not grown as field-crops in India that are most immediately and 
successfully treated with bone. For these and many other reasons it has 
been contended that to the Indian cultivator, as matters stand at present, 
it is perhaps more profitable to sell the bones found on his fields than 
to utilise them as manme. Mollison, however, observes that “ The ray at 
could, if he took the trouble, collect in some districts quantities of bones, the 
cost of which would be cartage and his own labour. He could grind the bones 
into powder , . . and by simple process of fermentation make the bones more 
soluble and, therefore, more quickly acting than in their natural condition.” If 
these operations were conducted in the rayons spare time and the value of his 
labour more or less discoimted, I have no doubt that the bone-manure would 
be found as cheap as any other manure procurable. “ Bone-meal has been 
found specially useful with sugar-cane, and to some extent is used with both tea 
and cofiee.” 

mUs. — In all districts tapped by railways or navigable canals and rivers, bones 
are systematically collected and conveyed to important centres, more especially 
seaport towns, where bone-crushing mills and bone-manure factories have been 
established. In 1891 there were 13 such works that gave employment to 491 
persons. Steadily these increased, and in 1900 there were 18 works employing 
991 persons. These are distributed as follows : — Seven in Madras, 6 in Bombay, 
2 in Sind, 2 in Bengal, and 1 in the United Provinces. Thus bone-meal and 
superphosphate are regularly manufactured and on a fairly large scale in India, 
but as the local demand is limited the produce is mainly exported. It is not 
possible, however, to furnish separate returns for the traffic in raw bones as 
distinct from the prepared bone-manures. In 1884-5 the exports were 18,383 tons, 
and from that quantity they have steadily increased. Apparently they attained 
their highest magnitude in 1900-1, when they stood at 112,051 tons, valued 
at Rs. 58,41,916. For the years 1902-7 the figures were : 1902-3, 100,391 
tons, Rs. 54,97,967; 1903-4, 74,788 tons, Rs. 41,57,119; 1904^5, 68,203 tons, 
Rs. 37,51,480 ; 1905-6, 87,552 tons, Rs, 49,78,778 ; 1906-7, 93,760 tons, 

Rs. 55,45,241. 
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ones. 


Value of some 
Manures. 


Bone-meal. 


Trade in 
Bones. 


Exports. 


A U FLA LUF , Linn.; FI. Br. Ind., vi., 482; p. .P., 
Gamble, Man. Ind. Twibs., 737 ; Pharmaoog. Ind., iii., 519 ; Agri. Ledg., i-. 496-604. 
1894, No. 20 ; Brandis, Ind. Trees, 1906, 657 ; Palmed. The Palmyra Palmyra. 
Palm, Brab-tree, tM, tad, dral, fanai-maram, f and, 'pane-mara, daraMite- 
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R THE PALMYEA OE BEAB PALM 

tdri, tanbin, etc., etc. TLe name brab,’’ commonly used in Bombay, is 
derived from tbe Portuguese hrava, “ wild palm.” 

It is now known that the Talipot Palm of the older writers was not BorasMus 
but Coryphfi u'nihrftciiiifera, JB. fiiibeiiifer is an erect graceful palm, dioecious, 
with terminal crown of fan-shaped leaves. ' It is believed not to be indigenous 
to India, but is now cultivated and run wild throughout the plains of India, 
Burma and Ceylon. Symonds speaks of the “ Palmyra forests ” of Tinnevelly. 
It is probably a native of Africa, although its present African congener, 
jt. ^^tjiiopuw, is slightly different. Sadebeck {Die Kulturgew. der Deut. Kolon., 
313) says that JS- finheiufer, uar. tetHioxncnt,, Mart., does not yield the Piassaba- 
fibre. Wiesner {Die Eohst. des Pflanzenr., ii., 454-5) details a careful micro- 
scopical examination of the differences between the fibres of CorypUa and 
Sornsstw. A distinguishing feature of the two palms is the swelling in the 
upper stem of the i?iirican form. A common supposition is that the African 
plant became extinct owing to the tearing off of the young leaves for fibre, 
and the same fate was once said to threaten the palm in Ceylon. It grows 
readily if protected from cattle, etc., and is a valuable tree for checking sand- 
drift. But E. J. Butler {Agri. Journ. Ind.y 1905, i., pt. iv., 304-10) describes 
a fungal disease that threatens to prove very destructive. 

Properties and Uses. — Every part of the Palmyra is turned to account in 
some way or other, and a Tamil poem enumerates 800 uses of it. There 
are, for example, five Fibres : — -A loose fibre which surrounds the base of the 
leaf-stalk; a fibre wliich may be separated from the leaf-stalk; a fibre called 
tar which may be prepared from the interior of the stem ; a fibre or coir 
derived from the pericarp ; and the fibrous material of the leaves. The 
leaf-fibre is utilised in the manufacture of the basket-ware of Madras, pro- 
duced at Pulikat in Chingleput, Kimedi in Gan jam, and Bezwada in Godavari, 
etc. Fine strips of the leaves specially prepared and dyed are plaited into 
braids and worked up into fancy boxes in nests, cigar-cases and the like. At 
Diamond Harbour near Calcutta, hats have for many years been made of this 
material and sold to the European sailors who visit Calcutta. A recent inquiry 
into the braiding materials of India revealed the fact that after noraastw, 
Corypha, Nipa, jpHotnix, and ciinoyyue. were the most hopeful. [C/. E.E.P. , 
Ann. Rept. and Prog., 1897-8, 22.] A few years ago investigations were 
instituted in India with a view to determining the extent to which the cord- 
like fibres might be employed in brush-making, as substitutes for the American 
piassaha fibre and the Ceylon kittul {Caryota urena). So far indications 
have not been obtained of a very great demand for these special Indian fibres. 
The stem or tdr fibre is prepared in some special way by the fishermen so that it 
becomes pliable and can be plaited into fish-traps. It is neither spun nor twisted, 
a single thread or fibro-vascular bundle being used ; the method of preparation 
adopted by the fishermen has not as yet been made public. [See also Brushes and 
Brush- aking, p. 187, also Caryota urens, p. 286.] The export trade in tal coir 
(or ** Palm Fibre,’’ as it is often called) centres largely in Tuticorin {Ann. Rept. 
Ind Mua.j Gale., 1899-1900, 15). The leaves themselves are found serviceable 
for fans and in thatching. They were formerly prepared as a writing parchment, 
being so used by the Dutch Government. In Bengal and elsewhere long strips 
of the leaf are employed by school-children as w hable “ slates.” 

In Medicine the juice of this plant is used as a stimulant and anti-phlegmatic. 
The root is considered cooling and restorative, as also the gelatinous contents of 
the unripe seeds. The ash of the spathe is given for enlarged spleen, and the silky 
substance on the young petioles of the leaves is utilised as a styptic. The Timber 
splits easily but will support a very severe cross-strain, and when old is useful 
for rafters. It is also hollowed out into water-pipes, channels and gutters, and 
is made into canoes. It is to some small extent exported and used in making 
walking-sticks, rulers, umbrella-handles, etc. The juice is ed in the preparation 
of cements. 

By far the most important asp t of the Palmyra palm is as a source of Food. 
On tapping the flower-stalk a juice (ras) is obtaiued, w&ch is either consumed while 
fresh as a beverage or allowed to ferment, which it will do after sunrise, thus form- 
ing an intoxicating liquor {tdri or toddy). If the toddy be distilled the result is palm 
wine (araJe), and by destructive distillation a good quality of vinegar is produced 
(s p. 1111). The raa is also boiled down into a kind of sugar called gilr or jaggery 
(see p. 928). Small round cakes used formerly and to some extent still pass 

currency in T' evelly district. [G/. Yule and Burnell, Ho6aon-Jo6aon, 1903, 
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111, 446.] The tapping for ras does not injure the wood, as in the case of the 
date-palm, since it is only necessary to bruise the flower-stalk and to crush the 
young flower or fruit within, and with this object slices of the spathe are made 
for several days in succession. An earthern pot, into which the sap runs, is tied 
to the end of the stump, and if the juice is to be drunk fresh the pot is coated with 
lime inside in order to prevent fermentation. The Palmyra continues to yield sap 
at the rate of three or four quarts a day for four or five months. It begins to 
yield when about fifteen to twenty years old and goes on for about fifty years, 
but once in three years the operation must be discontinued or the tree would 
die. The female tree yields about half as much sap again as the male. The juice 
is richer in sugar than that of most other palms ; it is said that three quarts of 
juice will make one pound of jaggery, which (from canes or palms) is the sugar 
chiefly used by the poor people of India. The sweetness of Burmese bread seems 
to depend on the use of toddy-juice to raise it. 

The extent to which the spirituous liquor is employed may be judged 
from the fact that at one time the Bombay Government became so alarmed 
at the excessive consumption of ardk in Surat that they ordered large numbers 
of this useful palm to be destroyed. In this connection it is interesting to 
observe that Fryer, who visited Surat in 1673, mentions that on drawing near 
the roadstead they saw groves of Brab-trees, from which the Parsis made a 
“ wine akin to Toddy.’* This wine the sailors drank, and the result was perpetual 
disturbances of the peace. The plentifulness of the toddy resulted in the 
district being overrun by “ soldiers and seamen of the Moors.” The tree 
flowers in March ; the young fruits are formed in April and May and matured 
in July and August. Within the shell of the young fruit there is a jelly-like 
fluid which is eventually transformed and deposited as a hard albumen. The 
jelly and soft albuminous layers are often eaten fresh in April-May, or cut 
into small pieces and flavoured with sugar and rose-water. The seed within 
the albumen is also eaten, being sold in Bengal \mder the name talsans. In 
July and August the ripe fruits are gathered and the succulent mesocarp is 
scraped ofi to be made into small flat cakes called pdtdli. The nuts within are 
found to be solid and almost unbreakable, but after being buried for two or three 
months they germinate, and the young seedlings are eaten as a vegetable or are 
pickled. In The Agricultural Ledger will be found an account of the way in 
which these shoots {dantalda) are regularly grown as a vegetable crop. The nuts 
are planted as close together as possible, being laid on the surface of a prepared 
seed-bed in June- July. The crop is dug about four months later. About 50 fruits 
are planted to the square yard, and these may produce 100 or more dantalda. In 
a cheap year the gross value of a crop per acre at ordinary market rates would be 
about Rs. 1,800, rising in a dearer season to Rs. 3,000. The vegetable, which is 
roasted before being sold, is eaten chiefly by Kolis and low-class people. The 
nut itself is usually broken open and the embryo cooked or eaten dry or after it 
has been converted into a flour — not unlike tapioca. [Cf. Paulua Mgineta (Adams, 
tr si. and Comment.), iii., 439 ; Baber, Memoirs (Leyden and Erskine, transl.), 
327 ; Ain-i-Ahhari, 1690, 70; P. della Valle, Trav. Ind. (ed. Hakl. Soc.), ii., 291; 
Fryer, Voy. E. Ind., 1693, 76; Rheede, Hort. Mai., 1686, i., tt. 9, 10; Jones, As. 
Ees., 1795, iv., 311; Ferguson, The Palmyra Palm, Oolomho, 1850; Taylor, Topog. 
Stat. Dacca, 1840, 61 ; Hoey, Monog. Trade and Manuf. N. Ind», 1880, 190; Bidie, 
Calc. Exh. Gat., 1884; Nicholson, Man. Coirribatore Dist., 1887, 39, 40, 240 ; Fer- 
guson, All about Aloe and Ramie Fibre, 1890, 79 ; Trop. Agri., Nov. 1892 ; 
Symonds, Agri. Bull. Madras, 1892, No. 25; Morris, Cantor Lect, Journ. Soc. 
Arts, Oct. 18, 1895, 930 ; Kanny Lall Dey, Zndtgr. Drugs Ind., 1896, 49-50; Planter, 
April 24, 1897 ; Symonds, Ind, Agri., July 1, 1898, 217 ; Kew Bull. (add. ser., ii.), 
1898, 238 ; Sadebeck, Die Kulturgew der Deut. Kolon., 1899, 7, 20-3, 313; Rept. 
on Settl. Myingyan Dist., Burma, 1899-1901, 38-40; Nisbet, Burma Under Brit. 
Rule and Before, 1901, i., 366 ; Rev. des Cult. CoZon., 1901, ix., 231 ; Imp. Inst. 
Handbook, 1903, No. 12 ; Joret, Les PI. dans DAntiq., 1904, ii., 298-9.] 


AX r lU I- O AT ; Ball, Man. Econ. Geol 
Ind., 1881, pt. iii., 498-9 ; Agri, Ledg., 1902, No. 5, 132-4 ; Min. Indmt, 
1900, 67-9 ; Holland, Rec. Geol. Surv. Ind., 1905, xzxii., 99-101. This salt 
is known in India under an extensive series of vernacular names suck as 

Ichdr, tanJcankhdr, venkaram, velligara , 
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hilligdru, lakkiya, mvut, tan-hana, tinkar or tankar, etc. In some parts of 
the Panjdh frontier and Tibet it is tasle or sal [shal) (one variety being chu 
tsaU or water-borax, the other tasle mentog or flower-borax). 

History. — The substance was apparently known to the ancient Sanskrit authors 
and is unmistakably mentioned by Susruta. From the Sanskrit are derived doubt- 
less its Persian and most of its Indian vernacular names, as also its old English 
sjmonym tineal. Perhaps the earliest mention (by a European writer) of this 
substance, in connection with India, is the reference by Garcia de Orta (in 1563) 
in which he says it is known to the Gujaratis by its Arabic name of tincor. It is 
mentioned by Abul Fazl in the Ain-i-Akbari (Blochmaim, transl., 1590, i., 26), and 
is called tangar. Hove {Tours in Qujarat, etc., 129), who visited India in 1787, 
describes the salt as refined in Kathiawar. Ainslie {Mat. Ind., 1826) gives a 
good account of it as a drug and says that the process by which tinkal was refined 
into borax was kept a secret by the Dutch. Koyle {Prod. Res. Ind, 419) gives 
a brief notice of the substance, but by far the most complete statement hitherto 
published may be said to be that given by Baden-Powell in his Panjdh Products 
^868, 90-4). This reviewed the reports of Cunningham, Hay, Edgeworth, 
Marcadieu and others. 

Sources. — Borax proper is a native borate of sodium found, along 
with common salt, on tbe shores of certain lakes in Tibet and possibly 
beyond in Persia and China, and is deposited with sulphur by hot springs 
in the Puga valley of Ladakh, Kashmir. The Indian area may thus be 
said to commence in Puga valley of Laddkh and to pass east to the lakes 
of Eudokh. To the south of Lhasa, at the Yamdokcho, borax is also 
obtained. Holes are dug in the ground in many parts of the deserts of 
Tartary, and within these tinkal is said to collect. 

The Western supply (from Puga) enters India by Kullu and is refined at 
Sultdnpur, before being consigned vid Mandi and Bhaji to Simla, or vid 
E4mpur in Bashahr to Jagddhri and thence to the plains. Smaller 
quantities from this same source also find their way through Chamba to 
Nurpur or to Kashmir and Lahore. Tibetan borax enters India across the 
frontier of the United Provinces. Atldnson furnishes an interesting 
account of this traffic. The borax, he says, is collected in June to September 
and sold at certain markets. It is brought by Bhotia traders and pur- 
chased by the merchants at Etonagar, where it is refined. 

Economic and Industrial Uses. — Borax is employed extensively as a 
Mordant in dyeing and calico-printing. Medicinally it is viewed as a tonic, 
useful in loss of appetite and painful dyspepsia, and also as an exceedingly 
valuable detergent in affections of the skin. The antiseptic and disinfecting 
property of borax, although fully known, might, as it seems, be much more ex- 
tensively taken advantage of than appears to be the case. For household purposes 
its uses are practically limitless. As a substitute for soap and soda crystals, 
it may be regarded as cleaning without destroying colour, and a little added to 
the starch gives a pleasing gloss to collars, table-linen, etc. As a preservative 
for meat it is invaluable, and it is probable that as an insecticide (especially in 
the tea-garden) it would be found unrivalled. Its most important use may be 
said, however, to be for glazing pottery and as a simple and convenient enamel for 
metallic surfaces, such as the dials of watches and clocks or domestic enamelled 
metal wares. It acts as a flux in the formation of a glass which has a low melting- 
point and thus affords a material that may be employed even in the ornamenta- 
tion of the surface of glass or glass vessels, since it can be fused and fixed at a 
temperature lower than what would re-melt the glass on which it has been 
painted. But ornamentations produced by borax are generally held to be un- 
stable because of the fact that borsix is rendered anhydrous by fusion. In time 
they gradually absorb moisture and become hydrated and efflorescent, when the 
glaze splits and crumbles to pieces. Sir William O’Shaughnessy was instructed 
by the Government of India in 1839 to investigate the question of the production 
in India of glazed pottery sufficient for use at Indian hospitals. His report will 
be found in the Appendix to the Bengal Dispensatory, and on pages 710 and 711 
he also gives a most instructive description of the lime-borate that he employed. 
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Borax may be said to be invaluable in welding, and is employed by black- Metal-weldmg. 
brassfounders and eleotroplaters. It is largely consi^ed_ 
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Soldering. 


Caudle Wicks. 


faoture of glass beads, imitation precious stones, certain qualities and descriptions 
of cements (see Glass Beads, p. 563). It is, in fact, fairly extensively utilised Glass Beads, 
bv the Indian jewellers in the manufacture of artificial gems, and with sheUac it 
forms a most valuable varnish. In soldering oxidisable metals its action is to 
clean the surface by fusing away the oxides into a borax bead. Similarly it is 
employed by the Indian jewellers to cleanse gold and silver ornaments. Plum- 
bago pots are found to last very much better if after being annealed m the oven 
they are painted with a solution of borax. Lastly borax is employed as an 
ingredient in certain toilet soaps and cosmetics, and one of its most curious and 
interesting uses is that of its employment in the production of a self-trimmmg 
wick in candles. For this purpose the wick is saturated with borax, then made 
into a candle. When ignited an incandescent bead is formed that greatly im- 
proves the light-giving property of the flame, while at the same time the wick, 
being weighted by the bead, turns over to one side and thus protrudes sideways 
out of the flame. In that position the wick readily oxidises and is consumed, 
thus dispensing with the necessity of snuffers. {Cf. Paulus JEgineta (Adams, 
transl. and Comment.), ui., 418, 476 ; Garcia de Orta, Goll, xviii. ; also Comment, 
by Ball in Proc. Roy. Ir. Acad., i., 404; Birdwood and Foster, E.I.C. First Letter 
Booh, 1600, 58; Mandelslo, Travels Ind., 1639, 84; Tavernier, Travels (ed. Ball), 

1670* ii, 19 ; Milburn, Or. Comm., 1813, ii., 207 ; Watts, Diet. Chem.^ 1883, i., 

646-*50; Madras Mail, June 14, 1889; Produce World, Aug. 28, 1896; Journ. Soc. 

Arts, 18*97, xlv., 1173-4; V.S. Yearbook Dept. Agri., 1900, 555; Rept. Cent. Indig. 

Drugs Comm., 1901, i., 117 ; Watt, Ind. Art. at Delhi, 1903, 22, 29, 86; etc., etc.] 

Trade. — For some years past the foreign demand for Indian borax 
has been steadily declining, in consequence of the Italian manufacture 
from boracic acid and sodium carbonate, as also in consequence of the 
discovery in California and Nevada of limitless supplies. So recently as 
1886-7 the foreign exports of borax were 24,273 cwt., valued at Rs. 5,80,637. Exports. 
During the five years ending 1906-7 they have increased from 5,002 cwt., 
valued at Es. 1,13,003 in 1902-3, to 5,613 cwt. and Es. 1,15,300 in 1906-7. 

The internal consumption has not, however, declined materially. In 

1897- 8 the imports across the land frontier to India were 15,273 cwt. ; in 

1898- 9, 16,564 cwt. ; in 1899-1900, 20,315 cwt. ; in 1901-2, 31,085 cwt., 
valued at Es. 3,61,446 ; so again in 1902-3 they were 29,874 cwt., valued 
at Es. 3,52,231 ; in 1904-5, 19,025 cwt., Es. 2,24,589 ; and in 1906-7, 

21,506 cwt., Es. 2,60,864. It will thus be seen that borax is an article of 
considerable importance in the industries of India, and it is satisfactory 
to know that the local supphes have proved sufficient to check materially 
imports from Europe and America. There are, however, signs of a slight 
renewal of the imports from Great Britain. In 1895-6 these were only 
13 cwt. ; they rose steadily to 597 cwt., valued at Es. 9,050 in 1901-2 ; were 
463 cwt. and Es. 6,792 in 1902-3 ; 848 cwt. and Es. 10,840 in 1903-4; 

1,500 cwt. and Es. 18,139 in 1904-5 ; 1,700 cwt. and Es. 20,389 in 
1905-6 ; and 2,798 cwt. and Es. 37,039 in 1906-7. 
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W LLIA, Boxb. ; FL Br. Ind., i,, 527-8; Colebrook, As. p. .E., 
Bes., 1807, ix., 377-82; Birdwood, Trans. Linn. Soc., 1871, xxvii., Ill- Ll-7. 
48, tt. 29-32 ; Gamble, Man. Ind. Timhs., 1^0^, 137-8; Pharmacog. Grankin* 
Ind., i., 295-303; Cooke, FI. Pres. Bomb., i., 198; Duthie, FL 
Gang. Plain, i., 147 ; Agri. Ledg., 1900, No. 10; Brandis, Ind. Trees, 1906, 

129-30 ; Bueserace^, 

It is probable that several species yield the true Fr kincense or Olibanum African : 
of CO erce, d of these perhaps the most important is ». CarterU. These Imported, 
balsamiferous trees inhabit the Somali coast of Africa to Cape Guardafui and 
also the south coast of Arabia. The African or Arabian frankincense has long 
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been regularly imported into India, and bears the following names : — Tcuridur, 
luhdn, thus, visesh, esesh, parangi-sham-hirdni, hunurakkam-pishin, etc., etc. 
Muhammadan writers distinguish several kinds of the imported olib^um, 
viz. hundur zakar, male frankincense, which is the best quality and consists of 
deep yellow tears ; kundur unsa, female frankincense, kundur madharaj, the 
exudation artificially made into tears ; kishdr kundur or kashfa, the dhup of the 
Bombay market, consisting of the Bark of the tree coated with the exudation ,* 
and dukdk kundar, the dust of the olibanum and substance reserved for the 
Indian and Chines© market, whilst the finer qualities (such as the kundur zakar) 
are assorted and exported from Bombay to Europe. Frankincense is thus an 
article imported and subsequently re-exported, and is not strictly spealdng an 
Indian product, though it is largely traded in by Indian merchants. It may 
be useful to furnish, therefore, a few details of the Trade of which Bombay 
is the centre and draws 90 per cent, of the imports and has, moreover, a mono- 
poly in the re-exports. During the five years 1898-9 to 1902-3 the imports 
expanded from 20,487 cwt., valued at Rs. 2,12,423, to 28,682 cwt., valued at Rs. 
3,79,279, and have since (1906-7) increased to 32,582 cwt., valued at Rs. 4,12,082. 
Similarly the re-exports amounted in 1898-9 to 20,218 cwt., valued at Rs. 3,63,168, 
in 1902-3 to Rs. 5,27,827, and in 1906-7 to Rs. 6,40,640, and were sent chiefly to 
the United Kingdom, Austria-Hungary, China (Hongkong), and recently to Ger- 
many and Russia. \Gf. Paulus Mgineta (Adams, transl. ), iii., 217 ; Garcia de Orta, 
Golk, Iv., also Comment, by Ball in Proc. Roy. Ir. Acad., i. (3rd ser.), 677 ; 
Linschoten, Voy. E. Ind. (ed. Hakl. Soc.), 1598, ii., 99-100; Birdwood and 
Foster, E.J.O. First Letter Book, 337, 340, 406, 410 ; Celsius, Hierobot, 1746, i., 
23; ii., 22, 29; Milburn, Or. Comm., 1813, i., 139; Whit© and Humphrey, 
Pharmacop., 1901, 496; etc., etc.] 

. serrata, Roxb., ex. Colebr. (l.c. t. 377). — This is sometimes called Indian 
Olibanum Tree, and (more especially the gum) is known as salhe, sdlai, kundur, 
luhd, anduku, guggar, guggula, dhup, chittu, hastaj, etc., etc. There are said to 
be two varieties : — (a) serrata. proper, a moderate-sized gregarious tree of the 
intermediate northern and southern dry zones ; and (jS) giahra, a native of 
N.W. India. It is often met with in tracks of country where few other trees 
exist, and on that account is valuable. 

The Gum (resin) {sdlai-gugul) occurs as a transparent golden-yellow s© ‘-fluid 
substance which slowly hardens. It exudes only on injury to the tree and in 
the Panjdb is collected twice a year, in March from an incision mad© in the 
previous October, and in June from an incision mad© in March. It is computed 
that each tree yields annually about 2 lb. It is, however, probable that nearly 
all that has been written about its mediciital properties refers to the imported 
olibanum, from which it must be carefully distinguished. The Sanskrit word 
kunduru is probably wrongly applied to it, and conversely, although it would 
appear to be the guggulu of Sanskrit authors, gum-^w^wZ of the present day is 
Indian bdellium {Commiphora wcakxii). It is pungent, slightly aromatic, has 
a balsamic-resinous odour, is consumed almost entirely in Central and Northern 
India and hardly if at all exported. As a result of various inquiries some samples 
were sent to Dunstan, who reported that Indi olibanum “ closely resembles 
Frankincense in its chemical properties. There is little demand for such a pro- 
duct in England, but it might find a market on the Continent an ingredient 
for incense.” It is employed in rheumatism and nervous diseases and is an 
ingredient in certain ointments. In Gujarat it is burnt as incense in religious 
cere onies. The Timber, which is rough and moderately h d, is reco ended 
for tea-boxes. It is used for fuel and for making charcoal, as well as to some 
extent in the manufacture of doors, shutters, bowls, dishes, etc, Fernandez {Man. 
Ind. Sylv., 99 (quoted by Gamble) ) observes that the tree enjoys a considerable 
immunity from being browsed or lopped for fodder owing to its resino leaves, 
and moreover has a great capability for withstanding forest-fires. It is th 
valuable in th© reclothing of dry hills. [Cf. Taleef Shereef (Playfair, transl. ), 1833, 
146 ; Moodeen Sherifl, Mat. Med. Mad., 1891, 96-9 ; Biscoe, List Hyderabad 
Trees, 1895, 3; Kanny Lall Dey, Dmgrs Ind., 1896, 60 ; etc., etc.] 


A ICA, Linn, ; FI. Br. Ind., i., 155-7 ; Prain, Agri. Ledg., 
18 8, No. 1 ; Cruciper^. 

, ^ This genus contains some of the most useful of esculent plants, such 

an ape . Broccoli, Brussels Sprouts, Cabbage, Cauliflower, Colewort, Colza, 
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Kale, Kol Rabi, Mustard, Rape, Savoy Cabbage, Turnip, etc. .There are 
probably nearly 100 species, a good many of which are cultivated, with 
under these perhaps as many more races or special forms recognised by 
the farmers and gardeners of the world. They are all natives of the north 
temperate 5 :ones, but pass into the tropics as cold-season crops. There 
would appear to have been three great centres of production — a European, 
an Oriental and a Chinese. The present review of Indian information 
Ls intended to set forth the leading commercial facts regarding the more 
important plants, viz. the Mustards and Rapes, and can, therefore, only 
incidentally indicate the other species. 

In the Dictionary (1884) it was urged that from an agricultural point of view 
the Asiatic forms may be referred to three important sections : (a) Sarson, 

(6) Toria, and (c) Rai. The information given in that work was essentially a 
compilation, and in no sense a report of personal investigations. Since that date, 
Lt.-Col. D. Prain while Curator of the Herbarium, Royal Botanic Gardens, Cal- 
cutta, was able to devote much attention to the study of the Bengal cultivated 
forms. He had sent to him seeds of the mustards, etc., grown in practically every 
district of that province. These he specially cultivated at Sibpur, and was thus 
enabled to study the plants critically, from germination to harvest. As a result 
he published a very comprehensive report of his investigations, illustrated by 
twelve plates and two maps. [Cf. Agri. Ledg., 1898, Ho. 1.] By a comparison 
with Duthie and Fuller’s account of the species met with in. the XJpper Provinces 
{Field and Garden Crops) and other such publications, it would seem that what 
Prain has said of Bengal is, in the main, applicable to the whole of India. But 
following up Prain’s studies. Dr. W. Kinzel, of the Agricultural Station at 
Dahme, has furnished the results of microscopic and chemical studies of authenti- 
cated seeds supplied to him by Prain. [(7/. Die LandwirtscJi. Versuchs-Stationenf 
lii., 169-93, transl. and republished in Agri, Ledg., 1901, Ho. 7.] It has thus been 
rendered possible, through the combined labours of Praia and Kinzel, to identify 
the Indian rapes and mustards with a degree of assurance not hitherto admissible. 

Until such personal investigations had been made it was not to be wondered 
at that numerous ambiguities, due to faith having been too implicitly placed 
on vernacular names, should have disfigured the literature of the subject. 
Pfain expressly tells us that the rai of one district may be the tori of another, 
or the sarson of a third, “ Although often, perhaps indeed usually, rigidly 
enough applied within a given district, Hative names are worse than useless 
when they are depended on to yield information regarding another group of 
districts.” This is doubtless true, but is perhaps due more to the ignorance or 
carelessness of the contributors of samples than to the cultivators of the plants. 
The writer is fortunate who, like Praia, may be able to analyse Hative opinion 
in the light of authentic specimens. It is most satisfactory, therefore, that 
the literature of this hitherto very obscure subject has been placed on a rational 
basis. “ Practically,” says Prain, “ there are but three mustards cultivated in 
Bih^ir and Bengdl. These three constitute the familiar Bai, Sarson, and Tori 
crops. Each one of the three varies within its own limits to a greater or less 
extent : none of them shows the slightest tendency to pass from one to another. 
So far, at least, as the Lower Provinces are concerned, the existence of anything 
in the nature of a form intermediate between Bai and Sarson, Bai and Tori, or 
even between the more closely allied Sarson and Tori, is wholly imaginary.” 
Many of the errors that have been made by botanists would seem to have arisen 
from greater faith having been put on the study of dried herbarium specimens 
than on practical knowledge and experience of the living plants. So also the 
association of the Indian with the European forms has led to confusion. Praia 
accordingly concludes his most admirable paper as follows : “As regards the 
relationship that our three staple mustard-oil crops bear to the corresponding 
crops in Europe, it may be tentatively held : 

“ (1) That i2ai {iBrassica i^mcea) is a clrop not grown in Europe, at any 
rate on a commerci^ scale, but that it takes the place here of jb. 'nigra and 
. aiha, which in turn are not grown in India; 

“ (2) That Sarson ( - campestris, var. sartton) is a crop not grown largely, 
if at all, in Europe, but that in India it takes the place both of B. eampe»t»'is, 
uaK oieifet'a, and B. rapa, uar. oleifeva, which in turn are hardly ever met with 
here : finally. 
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“ (3) That Tori (JB. Napus^ uar. iiieiiotonia) seems to be the same plant as 
n. pi’tecooc (Summer-rape), or if not the same is at least very like and very 
near it, and is undoubtedly the plant that in India takes the place of B- itrmcox 
and of B. Naptts, var. oleifexa^^ (Praia, l.c. 78). 

With these introductory and explanatory observations it may now be de- 
sirable to discuss the chief Indian forms in alphabetical sequence of their scientific 
names : — 


U. .P., 
i., 521- , 
530- . 
Black and 
White 
ustard. 


. lb , H., f., T* ; Duthie and Fuller, Field and Garden Crops, 
pt. ii., 31; Prain, l.c, 9-10. White Mustard; also . i p , Koch» 
Black or True Mustard. These two species, if met with at all in India, 
occur in gardens only within the temperate areas or in Upper India during 
the winter months. They are nowhere field crops, nor do they contribute 
in any way to the Indian supplies of Mustard or Oil. 
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i., 5 - . 


D. .P., 
i., 5 4. 
arson. 


Distinctive 

Features. 


Distribution. 


/. INDIAN PORMS OF SARSON AND RAPE. 

F . . e e tpis, Li . ; Prain, l.c. 22-44, 46. 

|P|From the standpoint of commerce it is a matter of supreme indifierence 
whether campestHa, and 'i'apa be treated as separate species or sub- 

species of one and the same species. The European cultivated races of the 
assemblage may be grouped as follows : oieifera, the Colza ; Xapo-hraaaicu, 
the Swedish Turnip and Rutabaga; x^€iptta the Rape, and Rapa the True 
Turnip. The turnip or shalgham is extensively cultivated in India as a cold- 
season crop. The Brahmans and Baniyas are said to have a prejudice against 
it. In no part of India are either the Swedish or True Turnips grown as field 
crops intended to feed cattle. Prain had sent to him from Chittagong, 
seed of a mustard that proved on cultivation to be almost identical with the 
European Colza, From Sikkim and Bhutan he procured seed of a plant that 
turned out to be b . xapua, var. eacuie^ita, DC., the Sweet Navet. 

The following are the chief varieties and races : — 

I in Colz or rso ; Sinapis glauca, Roxb,, FI. Ind., iii., 
118, also S. trilocularis, Roxh., l.c, 121 ; B. campestris subsp. Napus, 
FI. Br. Ind., i., 156 (in part); B. campestris^ subsp, Napus, var. trilocularis, 
also quadrivalvis, Duthie and Fuller, Field and Garden Crops, pt. ii., 28-9 ; 
B. campestris, subsp. Napus, var, glauca, Watt, l.c . ; B. campestris, Linn., 
subsp. campestris, var. Sarson, Prain, l.c. 24-35, 46, 77-8. 

Praia (l.c. 77) says the plant th\is briefly indicated “ occurs in every 
province of Bengal except Chittagong, where it is replaced by a different mustard. 
It is easily distinguished from Rai by its stem-clasping leaves, and from Tori 
by the greater amount of “ bloom on its foliage, by its taller stature, its more 
rigid habit, and its thicker, plumper pods. When reaped the seeds are distin- 
guished ;by their usually wliite colour ; when brown the seeds are distinguished 
readily from those of Rai by the larger size and the smooth seed-coat ; from 
those of Tori by their being of a lighter brown, and by not having a paler spot 
at the b e of the seed.” 

“ There are two races— one with erect pods, the Natwa Sarson or Sarson 
proper, and one with pendent pods, the XJUi or Ter 6 Sarson. Each race has 
two distinct subraces — one with 2-valved, the other with 3-4-valved pods.” 

“The forms with hanging pods are not common except in North Bengal 
and East Tirhut (Purnea), the subrace with 2-valved pods being almost con- 
fined to this area. But the 4-valved kind extends sparingly through Western 
Tirhut, and crossing the Ganges spreads southwards through South-West Bihar 
and Western Chota Nagpur.” 

“The forms with erect pods practically occur everywhere: the 2-valved 
subrace, however, is little known ip Bihar, though it is grown both in Shahabad 
to the south-west and Monghyr to the south-east. It extends over the whole 
of Chota Nagpur and over Orissa and West, Central and East Bengal. The 
4-valved subrace occupies West Tirhut and West Bfiiar, extending thence sparingly 
through South- ast Bihar and along the dry parts of West Bengal, as far south 
as Midnapore. It also occupies North Bengal and the northern part of East 
Bengal (Mymensingh), to the exclusion of the 2-valved subrace. Roughly 
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speaking, therefore, the 2-valved erect subraee is characteristic of Chota I^'agpur, 
Oris , West, Central and East Bengal ,* the 4-valved erect subrace is char- 
acteristic of the western half of Bihar, and again of North Bengal, while the 
pendent subraces occupy the region between the areas to the north of the Ganges 
occupied by the erect 4-valved subrace.” 

“ The name Sarson prevails in Chota Nagpur in Bihar, and in extreme North 
Bengal. In Bengal proper this is the mustard known as Sweti Sarisha, or simply 
Sweti. In Orissa it is Oanga toria.^^ 

Dr. Kinzel says, “ It is so easy to recognise this species as such, that perhaps 
with a little more experience it may become possible to distinguish micro- 
scopically the seeds of the various races of sarson. In brown-seeded sarson the 
structure of the testa is very uniform, and is almost equally so in the white- 
seeded and yellow-seeded kinds. The mucous epidermal layer has been found 
to be undetached in every one of the races.” In The Agricultural Ledger (1901, 
No. 7, 111, pi. i., ff. 1-3) are shown the form and structure of the seed-testa 
of various qualities of sarson. This, it will be seen, is composed, like that of 
all the species of :Br€issiea, of a soft parenchyma below, a layer of glutinous 
cells, a layer of colouring matter, a layer of palisade tissue (the cells of which 
are narrow, elongated and acute, the shape and size varying with each form of 
mustard), and lastly an epidermal layer. To appreciate the value of the relative 
developments of these structures in the various species and races, it is necessary 
to inspect Dr. Kinzel’s plates. Concluding his account of sarson, he observes 
that “ the quality of mustard-oil varies from 0*564 to 0*875 per cent., and shows 
remarkable uniformity in some of the races. In nine sorts examined the mustard- 
oil averaged 0*708 per cent. The quantity present was lowest in the race with 
the longest seeds (Lalka Tora,^ the large-brown race).” Wiesner {Die Rohst. des 
Pflanzenr., 1903, ii., 726) reviews Kunzel’s paper and thus indirectly accepts 
some of Brain’s main conclusions regarding this and the other special Indian 
forms of Rape and Mustard. The Taleef Shereef (Playfair, transl., 1833, 92, 94) 
mentions sarson under the names sedarth and sir kup. 

Cultivation and Area, — N. G. Mukerji {Handbook Ind Agri., 271), 
endorsing previous published opinions, says that tori {latni, sarisJia, 
shorsJie) and also sarson {sJiweti shorshe) are usually sown witk wheat 
or barley, or in gardens with carrots, amaranth, etc., while rai is 
grown by itself. They are sown in September, i,e. six weeks to two 
months before the regular rabi sowings. He then observes that when 
grown as mixed crops 1|- lb. of seed to the acre are required, the yield 
being IJ to 2 maunds. When sown as pure crops 4 to 6 lb. of seed are 
necessary and the produce 4 to 6 maunds. With rai the seed should be 
3 lb. and the crop 3 to 4 maunds. 

The greatest possible difficulty exists in furnishing definite particulars 
regarding the area of production and methods of cultivation of sarson in 
India as a whole. Duthie and Fuller’s account of the United Provinces 
of Agra and Oudh may very possibly be admissible as indicative of the 
main features of interest, when taken in conjunction with such particulars 
as may be derived from Train’s account of the mustards, etc., of 
Bengal. From the Field and Garden Crops we learn that sarson is a 
cold-season crop, grown usually mixed with wheat or barley. It is sown 
either broadcast or in parallel lines running across the fields. It is cut 
shortly after the harvest of the associated crop. But it is difficult either 
to fix the actual area under it, or to ascertain the yield. The districts 
of the middle and lower Doab are specially well suited to it, and in these 
hardly a wheat or barley field can be seen in which some portion is not 
devoted to sarson. The extent of that cultivation may be inferred from 
the fact that in 1901-2 while only 125,585 acres were returned as pure 
“ sarson, rape or mustard,” 8,267,844 acres were shown as mixed crops 
of these oil-seeds along with wheat, barley, etc. If, however, we accept 
the yield in the mixed crop to have been approximately in the same ratio 
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as that of the pure crops, the net area (worked hack from the published 
production) would have been milhon acres (calculated as pure crops) 
yielding 467,450 tons of “ Rape and Mustard.” That calculation repre- 
sents a yield of, say, 5 cwt. an acre. Sarson is, however, an extremely 
Pests. precarious crop, being very liable to pests and bhghts as also to climatic 

vicissitudes. For example, it is peculiarly subject to the ravages of 
an aphid that sucks the sap of the young shoots to such an extent that 
they fail to produce seed. It is, however, exceedingly profitable, and 
whenever possible the cultivators put at least some portion of their lands 
under it. 
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I i e OP Tori, L t i r hi; Sina^is dichotoma, 

Roxh., Fhind., iii., 117 ; S. campestris, suhsp. Napus, FI. Bt, Ind., i., 156 
(in part) ; Brassica campestris, sulsp. Napus, var. dichotoma also Toria, 
JDuthie & Fuller, Field and Garden Crops, pt. ii., 29 ; B. campestris 
suhsp. campestris, var. dichotoma also Toria, Watt, l.c. ; B. campestris, 
Linn., suhsp. Napus, var. dichotoma, Brain, l.c. 36-40, 46, 76-7. 

Praia (Z.c. 76) says that after rai this is the most important of Indian 
grades of mustard. It is a cold-season crop on the plains of India d a spring 
crop on the Himalaya. It was sent for cultivation and study from all the 
districts of Bengal except Saran and Shahabad. “It is easily distinguished 
from Rai by its stem-clasping leaves and its small size ; when reaped the seed 
is recognised being larger, though of the same colour, and by having a paler 
spot at the base of the seed ; the seed-coat, too, is only slightly rough. From 
Sarson or Indian Colza it is easily distinguished by its smaller size and by its 
leaves, though stem-clasping, as in Sarson, being less lobed and having much 
less bloom. The seeds are of much the same size in Tori and in ordinary 
Sarson, but as a rule the seeds of Sarson in Bengal are white. When Sarson 
seeds are brown they are of an amber colour, and have no paler spot. The 
seed-coat, too, is smooth. The seeds of Sarson are sometimes considerably 
larger than those of Tori. When this is the case, the two are easily distinguished.’* 

“ There are two kinds of Tori — a taller, rather later, and a shorter, very 
early kind. Both kinds, however, ripen well ahead of any Rai or sny Sarson. 
The earlier kind of Tori does not appear to occur in North-West Tkhut ; the 
later kind is unknown in East Bengal or in Chittagong ; elsewhere both sorts 
prevail throughout the Lower Provinces.” 

“ This mustard is known as Tori in Bihar and the northern districts of 
North Bengal, Lutni in Chota Nagpur and the drier parts of West Bengal, 
Sarisha in Orissa, West Bengal, Central Bengal and the south-western districts 
of North Bengal, Maghi in the south-easte districts of North Bengal and 
throughout East Bengal. The Bengal name Sarisha recurs in Chittagong.” 

Kinzel (Z.c. 108) informs us that “ as compared with European Bape and 
Colza, the amount of mustard-oil the seeds contain appears very variable. As 
compared with other species, the testa of the seeds has remarkably narrow, very 
distinctly circular markings. The only species with circular arkings almost 
as small is JB. rtigosa, Prain, which is at once diagnosed by its detachable 
epidermal layer. All the samples dealt with here have in transverse sections 
an undetaohed epidermal layer with narrow lumen.” “ The transverse sections 
of the samples examined were, moreover, very unifor . As compared with 
the other species, the cells of the palisade-tissue have a very thin wall, and 
consequently a clearly delSbaed wide lumen, exactly as * . Nnpx^s, Linn., the 

European Rape, In transverse section they appear very blunt at the apex. The 
layer with colouring matter is very loose ; the viscid cells are often in two 
layers; the thin- walled parenchyma is disposed in three to four layers.’* 
Kinzel gives the range of mustard-oil as from 0*239 to 0*848 per cent. 

Cultivation and Area.— It lias not been found possible to isolate 
some of tke facts regarding this plant from those ot sarson. The fore- 
oing observations have, therefore, to be read in connection with 
the special particulars that have been elucidated regarding tori — ^the 
present plant. Duthie and Fuller urge that so far as tke United Pro^ 
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Vinces nre concerned, the present plant is mainly grown as a pure crop, 

•wMle sarson and rai are almost entirely produced as mixed crops. It 
follows therefore that the area in these provinces shown as “ pure can 
be taken as tori {lutni, lahi) or rape. According to the Agnmltural 
Statistics of India (1901-2 to 1905-6), compiled by the Director-General Area. , 
of Statistics, there were in the United Provinces dunng 1901-2, 120,436 i™diiot.on. 
acres and 36,841 tons of pure rape; in 1902-3, 140,296 acres yielding Pure crops. 

31 320 tons ; in 1903-4, 131,926 acres yielding 29,643 tons ; in 1904-5, 

140 100 acres yielding 18,800 tons ; in 1905-6, 154,700 acres yielding 

30 000 tons ; and in 1906-7, 153,400 acres yielding 30,000 tons. But 

the area of mixed crops, that is to say of mustard and rape, grown along iiixea Orops. 

with other crops was much greater, namely, in 1901—2, 1,461,000 acres 

and 430,617 tons of seed ; in 1903-4, 2,429,000 acres and 542,000 tons of 

seed ; in 1904-5, 2,509,000 acres and 336,000 tons of seed ; in 1905-6, 

2,026,000 acres and 398,000 tons of seed ; and in 1906-7, 2,210,000 acres 
and 424,000 tons of seed. Rape is “produced in greatest abundance Hiu Districts, 
in the districts which border on the Bdmalayan Terai, and is cultivated 
all over the hills up to altitudes of 11,000 feet ” (Atkinson). It is very 
little grown in the districts of the Ganges-Jumna Doab, where it generally 
occurs as a subordinate crop in vegetable gardens. Concluding their 
account of this product these authors say, “ The export of rape is one EsportB. 
of the leading features in the commerce of these Provinces, and centres at 

Cawnpore.” i t,-,, 

“ Rape Seed ” is an important article of export trade from the Panjab Panjab. 

and it is grown in Kashmir and Afghanistan. Unfortunately no Panjdb 

writer has as yet studied the mustards botanically, and it is not, therefore, 

possible to discover to what extent the reports that have appeared should 

be accepted as rape or be assigned to colza or even to mustard. These 

crops are largely grown in Perozepore, Hissar, Jhelum, Rawalpindi, D era ohief Districts. 

Tamai-I Khan, Lahore, Gujrat, Dera Ghazi Khan, Jhang and Karnal 

Districts, in the order of importance named. Fully three-fourths of the 

crop is raised on unirrigated land, a fact that must commend it very und ated 

greatly to the cultivators. The traffic centres very largely in Ferozepore Trade. 

and the exports go mainly to Karachi. The year 1900—1 was one that 

might be described as having been abnormally favourable to rape-seed 

cultivation in the Panjab. The area under the crop became more than panjAb Areas 

double the average of the preceding years, and was returned at 1,699,700 

acres. The yield was also remarkably fine, so that it was described as 

25 per cent, above normal, and the total yield became 260,167 tons. 

Since 1900-1 both area and yield have somewhat declined, though in 
1905-6 the area was again recorded as 1,699,700 acres, but the yield 
only 194,900 tons. . 

Nothing of any value can be learned regarding the rape, sarson and C. 
mustard cultivation in the Central Provinces, Berdr, Rajputana, Central ° 

India, Sind and Bombay. MoUison (Textbook Ind. Agri.) does not refer 
to these crops. “Gujarat Rape” of the Bombay and Karachi trade 
returns would appear to be mainly a special and superior quality of the 
present plant. But the total area under the crop in the province of 
Gujarat is not great, being usually about 500 acres, so that the expression 
“ Gujarat Rape ” denotes a quality of seed not necessarily procured from 
the province indicated (see p. 183). However, the total area returned 
for ind and Bombay (including their Native States) as devoted to rape am. 
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and mustard is well under 200,000 acres, or less than the acreage of these 
crops in the Eerozepore district alone. So far, therefore, as can be learned, 
the sub -mountain tracts of the United Provinces and the greater portion 
of the Pan jab may be taken as the Indian region of rape production. 

en al. Bengal province is mainly concerned in the sarson and rai trade. But 

it may be pointed out that in official statistics the acreage of pure mustard 
crops in the United Provinces is that which is alone accepted. Hence, 
as already indicated, the sar son and m^’, which are always mixed crops, 
are excluded from consideration, whereas in Bengal and the Panjdb 
they are included. In consequence of this arbitrary treatment the 
“ Rape and Mustard ’’ cultivation of the United Provinces is shown as 
very much smaller than that of the Panjab, while as a matter of fact 
Total ladian it is quite as large and possibly larger. If, therefore, a correction be 
to ^rorops. made of, say, 1,500,000 acres, added to the total area of India under Rape, 
Colza and Indian Mustard, the result would be 5 to million acres 
instead of a little over 4 million acres as presently accepted.. If this 
conclusion be upheld by future inquiry, Bengal would still head the list 
of Indian provinces with about 2 million acres, and would be followed 
by the United Provinces with very probably to 2^- million acres, and 
by the Panjab with million acres, while all the other provinces and 
Native States put together would conclude the enumeration with Jess 
than half a million acres between them. 
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p ie ub tit te— puc tiv , Lam, ; FI, Br, Ind., 
i., 158 ; Brassica Eruca, Linn , ; B. erucoides, Roxh., FI, Ind., iii., 
117 ; Duthie and Fuller, Field and Garden Crops, ii., 26, pi. 36; Dioscorides, 
Codex AniciceJuli, 512 a.d., pt. i., pi. 118; Paulus Mgineta (Adams, transl.), 
hi., 118, gives the key to classic and Arabic literature. This is known in 
Europe as the Rocket and in India as the tara-mira, tara-moni, duan, dua, 
jambho, jamba, usan, shwan, char a, etc. According to Prain, the name 
sheti sarisha given by Roxburgh to this plant is nowadays restricted to 
sarson. 

The tara-mira is a native of S. Europe and N. Africa, and is extensively- 
cultivated as a cold-season crop in Upper India, ascending the Himalaya to 
altitudes of 10,000 feet. It is fully dealt with by Duthie and Duller, but is only 
incidentally mentioned by Prain, a circumstance that may be accepted as 
denoting its comparative absence from Bengal. However, all the standard 
authors on Upper and Western India (such as Stocks, Stewart, Baden-Powell, 
Atkinson, etc.) describe the plant and the methods pursued in its cultivation. 
It is most commonly grown mixed with grain or barley, taking "with these crops 
the place which rape fills in wheat-fields. It is also met with very largely in 
association with cotton. It is sometimes grown alone, but only on exceptionally 
dry fields. It may be sown at aily time between the beginning of September 
and the end of November, and it ripens about the same time as the rdbi crops. 
The yield is said to be from 4 to 12 maunds an acre. Usan is very largely used 
as green fodder, especially when grown with gram or peas, and the oilcake 
is much appreciated for feeding cattle. The plant is grown as a substitute for 
sarson or rape, and the oil is used mainly for burning, but to some extent for food. 

The trade in this seed seems mainly within India and as a substitute for 
sarson, while for foreign countries apparently as a grade of rape. It appears under 
the name of janiba very frequently in the export manifests from Karachi, the 
supply being apparently drawn from Sind, Rajputana and the Panjdb. 

//. INDIAN MUSTARD. 

. y e ,11,, f., <^T.; Sinapis juncea, Linn,; S. ramosa, 8. patens, 
Roxb., FI, Ind., iii., 119, 124 ; Duthie and Fuller, Field and Garden 
Crops, h., 33; Prain, l.c, 16-22, 47, 76; Indian Mustard, etc. 
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Prain {l.c, 76) concludes his admirable accoiint of this species with the Distinctive 
following brief statement of the main facts brought to light by recent investiga- Features, 
tions. JRai or Indian-mustard is the most important of the three species of 
jBrassioa grown in Bengal. It is met with “in all the provinces except Chota 
Nagpur, where it is practically unknown, though it seems to be cultivated to 
a sught extent in Singhbhum. It is easily recognised by having none of its 
leaves stem-claspuig ; and, after reapmg, its seeds, which are brown, can be 
readily distinguished from those of Tori or Indian Rape by their smaller size, 
their being distinctly rugose, and being reddish-brown all over. Prom Sarson, 
which has white seeds or, less often in Bengal, brown seeds, it is equally easily 
distinguished ; Sarson seeds are always considerably, often very much, larger, 
and even when brown have the seed coats smooth.” 

“ There are three subraces, a tall, late kind, and two shorter earlier kinds, Baces. 
one of these latter roughish with bristly hairs, the other smooth with darker 
coloured stems. The taller subrace is quite absent from Chota Nagpur, and 
from Tippera and Chittagong. The shorter subraces are quite absent from 
Orissa, and are absent from North Bengal, except Dinajpur, and from East 
Bengal except Tippera.” 

“ The name Bai, occasionally Lahi or Li, once also Mai, occurs everywhere 
except in Orissa, where this mustard is termed Gh/ita Sariaha {chota = “ small,” 
with reference to its seeds). In various districts other names are locally applied, 
either alone or as alternative names for 

Elinzel {l.c. 113) in describing the seeds of Indian mustard furnished Microscopic 
to him by Prain, says that the testa examined under the microscope in sur- Esamination. 
face preparations after treatment with sulphuric acid and caustic soda shows 
“ very peculiar circular markings very readily distinguished from those of any 
European m asmea except «. BeHserUtua (Sarepta Mustard), which, however, 
differs in having a separable mucous epidermis. It may be noticed in passing 
that, as a rule, it is not necessary to make transverse sections in order to demon- 
strate this separability, because among a large number of surface preparations 
some fragments that lie transversely are always to be met with when looked 
for. The colour of the testa of Rai is on the whole clearer than that of European 
Rape and Colza. The lumina of the cells of the palisade tissue, as indeed the 
whole testa, show in section characteristic features that in practice impress 
themselves on the memory, though they could hardly be reproduced except 
by photography.” “ The quantity of mustard-oil present in Bai varies from Mustard-oil 
0*572 to 1*059 per cent., and gives an average in six kinds examined of 0*814 
per cent.” 

Cultivation and Area. — This mustard is cultivated here and there Cultiva- 


throughout India, and is met with (or closely allied forms are) west- tion. 
ward to Egypt and Europe, and eastward to China. It enters directly 
into competition with Russian mustard (/?• Besseriana) a plant ex- 
tensively cultivated in South and South-East Russia (the Sarepta Mustard) . 

Though the cultivation in India is fairly extensive, it is extremely difficult Extensive in 
to procure satisfactory information regarding the extent of production 
in the various provinces. As already fully exemplified, the returns of 
Rape and Mustard ” are given conjointly along with those of colza 
{sarson), but it would seem certain that Bengal and Assam are the most . 

important provinces and South India the least important. In Upper Provinces. 
India (the United Provinces, Panjdb, Rajputana and Sind) the rape Rape versus 
crop becomes more important than the mustard. Duthie and Fuller, 
speaking of the United Provinces, say that this species varies very much 
in height, some of the kipids attaining 5 feet or more. It also varies in 
the shape of the pod, which, usually cylindrical, sometimes becomes stout, 
laterally compressed and less torulose than in typical kinds. They further 
observe that this mustard is rarely grown alone (except in Benares), 
but is subordinate to wheat, barley and peas. It is not nearly so ex- 
tensively cultivated as rape and is usually restricted to the borders of fields. 

It yields less oil than rape (one-fo^^ of one- third) to the weight YWofou. 
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of seed ; moreover the oil is less esteemed as an article of food* The seed 
is very generally used in India as a spice to give flavour to vegetables, 
Mustard-flour. and sometimes also as a medicine. Mustard-flour is not consumed by the 
people of India, and the traffic for that purpose is therefore entirely foreign . 
It would seem, however, that both the Indian and the Russian seed are 
largely used as one of the ingredients in some of the modern preparations 
of mustard-flour sold in Europe. The plant is very often (like rape) cut 
rodder. green in January and given to cattle, and in some localities the young 

leaves are eaten as a vegetable. (For further particulars see the paragraph 
below on Oil and ilcake). 

. olep ee , Linn. The Cabbage, Cauliflower, etc., etc. 

It win serve the purpose of this work to indicate very briefly the chief cul- 
tivated plants of this species met with in India. In all the forms the leaves 
are glaucous or green and destitute of hairs : the leaves of the inflorescence 
only are stem-clasping. The chief forms are : — var. aceiUtaia, which includes 
the Kale, Borecole, Cow-cabbage, etc. ; var. huiiatti, best known through the 
Savoy Cabbage and Brussels Sprout ; var. Jtot>'ytia, the Cauliflower and Broccoli ; 
var. eupitata,, all forms and colours of Cabbage proper ; var. cauiorapaf the 
Siam Cabbage or Icohl-rahi; lastly, var. ©iiiaiensis, the “Leaf-beet” or China 
Cabbage. [Cf. Kew Bull., 1888, 137-8 ; 1893, 344.] 

The cabbage (kohi), cauliflower (phul-kohi), and the turnip-rooted cabbage 
{knol-khol or kohl-rabi) have recently become established vegetables and are 
grown by the market gardeners in the suburbs of all large towns. Except 
with the Native gentlemen, however, they are not grown in the average village 
garden, and are not as yet eaten by the mass of the population. A large coarse 
form of cabbage is extensively cultivated and has become perfectly acclimatised ; 
the early cabbages met with in the markets are the young heads of that plant. 
The hnoUkhol is relatively more extensively grown in India than in Europe, and 
seems to succeed admirably in the cold se on, if liberally watered for the first 
fortnight of its growth. There are two kinds commonly seen, a purple and a 
green, and both are much appreciated : they come into season before almost 
any other European vegetable. The Chinese cabbage is a rainy-season vegetable, 
but. notwithstanding its being procurable when few other vegetables are to be had, 
it is not popular in India. [Of. Engler and Prantl., Pftanzenfam., iii. (2), 177-8.] 

. p g*o , Prain., l.c. 11-6, 47 ; Sinafis mgosa, Roxh., FI. Ind., 
iii., 122 ; B. chinensis, Duthie d Fuller [non Linn.), Field and Garden 
Cro'ps, pt. ii., 34. Tke Cabbage-leaved Mustard, fasai or fahari-rai. 

Although this plant is closely allied to b. it is quite distinct. None 

of the leaves are exactly lyrately lobed, and the radical ones are persistent. 
It is a cold- weather crop of the Western, Central and Eastern Himalaya, 
especially in Nepal and Kumaon. It possesses a very short stock till it sets to 
flower. The permanent radical leaves form a loose cabbage-like head often 
mistaken for China Cabbage. Prain believes this plant came to India fro China, 
like J8. but in its present form. He, however, recognises a wild 

condition of the same stock the Manipur plant discovered and named by me 
provisionally as B. aentuUt. 

Micro^opical Kinzel {l.c. 115-7) remarks, “As this is the only Indian species (so far. 

Examination. as the material at the writer’s dispo I has gone) which possesses a 

cellular separable mucous epidermis, the identification of these fragments of testa 
in Indian oil-seed with B. rugostt is, at all events, a fairly probable one owing 
to the further similarity of their structure in s face preparations.” The full 
description and also the plates given by K* el should be consulted by those 
who may have occasion to identify this or other Indian mustards by the appear- 
ance of the seeds. The sample of b. migosa examined by him came from 
Yield of Oil. Kalimpong, and was found to contain 0*826 of mustard-oil. 

. ru o , mr. c eif li > Prain, l.c. 14 ; Sina'pis cuneifolia, 
Roxh., FL Ind., iii., 121. 

This plant is extensively cultivated in Northern Bengal and Assam as a 
sage or pot-herb. In my article on BceUwie^Ha nivea {Agri. Ledg., 1898, No. 15, 
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618) I have referred to it one of the rather remarkable vegetables prevalent 
within, and hardly met with outside, the rhea-hbre area of India. It occurs, 
for example, in Dinajpur, Bogra, Rangpur, Kuch Bih4r, and throughout the 
valley, of Assam. In nearly every peasant garden a row or two of this plant 
may be seen. It has a rosette of ground -leaves generally of a dark bluish-green 
colour and with very broad yellow mid-ribs and leaf-stalks. When young it 
looks like a cabbage, but in time it shoots up a much-branched inflorescence to 
a height of four to six feet. This becomes clothed with numerous sessile leaves. 
All the parts are eaten, more especially the young flowering shoots with their 
delicate leaves. It is one of the most significant of vegetables, and there are 
probably several e ily recognised forms. It is Imown, throughout the area 
indicated, as lai-hak or mustard-vegetable. This, with the previous species, 
would appear to be the only cabbage-like vegetable that existed in India prior 
to the introduction of the cabbage and cauliflower. 

THE OILS AND OILCAKES OF MUSTARD AND RAPE. 

In the foregoing observations mention has been made of the Oils 
obtained from the various species of Brassica and Eruca. It seems 
desirable to bring into a separate paragraph a few of the more striking 
characteristics of these oils and their oilcakes. All the species afford a 
bland or fixed oil in addition to a volatile or essential oil (Gildemeister 
and Hoffmann, Volatile Oils (Engl, transl.), 1900, 182, 409-17). The 
essential oil is practically not known to the people of India, so that 
when mustard, rape or sarson oils are mentioned (by popular writers) it 
should invariably be accepted that they are alluding to the fixed or 
fatty oils. The peculiar properties of the essential oil are those on which 
the merit of a mustard seed mainly depends. It is on this account, 
therefore, that the researches of Kinzel are of such special interest 
to India. The passages already quoted from his report give an estimate 
of the percentage of mustard-oil (a term used in Europe to denote the 
essential oil only) present in the samples examined by him. Previous 
reports on the presence of this oil, in the various qualities of Indian 
rape and mustard, have been unsatisfactory because not definite ; they 
have accordingly retarded foreign exports. Schimmel & Co. give the 
following as the percentage of mustard- oil in the samples examined by 
them :--Eussian seed, 0’4 to 0*5 ; Dutch, 0 7 to 0*8; Italian, 0*6 to 0*7 ; 
East Indian, 0*6 to 0*7 ; German, 0*7. Kinzel gives the average yield 
of tori seed as 0*549, rai seed 0*814, and sarson 0*708 per cent. 
(Agri, Ledg., 1901, 104.) The pungency of the Indian is thus not so 
very different from the corresponding European seeds. 

The lcarwa4el (= bitter oil) is the fatty oil obtained from Indian 
mustard and rape seed, and inferior qualities from sarson. It is the 
chief oil used in Indian cookery, and is accordingly very important to 
the people. Bape (and sometimes also sarson) is in India largely used 
to anoint the body. The practice seems to be fairly ancient, since it is 
alluded to by Terry {Voy, East Ind. (ed. Havers), 1665, 377) as follows : — 
“ The better sort anoint themselves very much with sweet oyls, which 
makes their company very savory.” Bape and sarson {colza) are names 
which unfortunately have come to be used almost synonymously by 
Indian commercial men, and are so treated in ofdcial statistics- i^ever- 
theless the fatty oils derived from them are even more distinct from 
each other than are those from the corresponding European plants. In 
the Kew Report (1877, 34 ; K Bull., 1894, 96-7} we read that the Indian 
seed known as “ Gujarat Bape,” largely crushed at Dant 'c, is found to 
yield 3^ per cent, more oil than the European seed, and leaves a cake 
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riclier in fatty matter and albuminoids. That information was derived 
from a paper by Dr. Wittmack of Berlin. But tbe presence of a percentage 
of tke essential oil of mustard in rape-cake has been said to render such 
injurious to cattle. Roxburgh regarded Indian mustard-oil (fatty oil) as 
inferior to rape-oil. Duthie and Fuller hold the same opinion. Spealang 
of mustard-oil, they say it is less esteemed as an article of food than that 
of rape. Most other writers affirm, however, that although the yield from 
mustard is less, the quality of the oil is superior to that of either rape or 
sarson. Thus it seems probable that the qualities of rape and mustard vary 
considerably. Sarson is, as a rule, spoken of as an oil that rapidly turns 
rancid and even for burning purposes has to be purified before it can be 
used. The mustard- oil of the bazars of India has a pungent odour and 
bitter taste, due to the presence of a certain amount of the essential oil. 
This is occasioned through the habit of watering the cake before pressing it 
a second time in order to abstract the residuary oil. It is often largely 
adulterated with poppy-seed and other oils. Dunstan in his paper on 
Indian Edible Oils Qigri. Ledg., 1899, No. 12) unfortunately afiords no 
information on the comparative values of the Indian mustards and rapes. 
He furnishes, however, most useful particulars as to their specific gravity, 
acid value, saponification, viscosity, etc., etc., and classes them as semi- 
drying oils. Leather in a paper on Food- Grains and Fodders of India 
{Agri. Ledg., 1903, No. 7) gives further details of the chemical composi- 
tions of these oils. Lastly the PharmacograpJiia Indica furnishes all 
necessary information on the medicinal merits of four qualities. These 
appear to be Indian mustard, rape, sarson and jamba ( Ertica sativa). 

The adulteration of linseed with certain qualities of mustard or rape seed 
has been reported to prove very injurious to cattle fed on such cakes. This 
subject has been dealt with very fully in the Dictionary, and the article 
in that work on Oils and Oilcakes should therefore be consulted. [C/. 
Leather, Agri. Ledg., 1897, No. 8, 158 ; also see Lin , p. 731, and anures, 
p.770,] 

PRODUCTION OF AND TRADE IN MU ST A D AND RAPE. 

Acreage. — It has been shown that owing to many of the crops 
indicated above being grown in conjunction with other plants, it is 
difficult if not impossible, in our present state of knowledge, to give 
any very satisfactory statement of the area that they annually occupy. 
The suggestion has been hazarded that the total (expressed as pure 
crops) cannot be far short of 5 or 6 million acres. But according to 
the Agricultural Statistics pubhshed by the Government of India, both 
the area and the yield vary considerably, especially in the Panj4b, 
Rajputana and Sind, in response to the amount and seasonableness 
of the rains. For example, the Panjdb acreage of these crops, returned 
in the official statistics of area and yield, was in 1899-1900, 397,500 ; in 
the following year, 1,638,400 ; in the next year, 665,800 ; and again in 
1903-4, 1,038,900, since when it has remained fairly stationary. 

Yield. — Turning now to the estimated production, it would seem that 
during the ten years ending 1901 there were two periods of abnormal 
yield, namely 1897-8 and 1900-1. If these be disregarded, the traffic 
fluctuated from a httle over half a million to close on one million tons of 
seed, during the decade mentioned, and production has shown on the whole 
a tendeucy to expand. This view is in strict accord with the constantly 
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repeated statements of popular writers that the trade in these oil-seeds 
has been steadily increasing, and is now one of the staples of Indian 
commerce. 

Rape and Mustard Seed: Rail-borne and Coastwise Traffic. — The returns 
of Eape and Mustard carried by rail and river show the exporting 
provinces to be the United Provinces, Bengal, the Panjab, Assam and 
Bombay, in the order named. But as illustrative of the fluctuating nature 
of the trade, it may be mentioned that in 1897-8 Bengal exported a little 
under 2 million cwt., the United Provinces close on million, Assam 
about I million, and the Panjab I a million cwt. of these seeds. 
The following year the figures were — United Provinces 2J million, the 
Panjab IJ million, Bengal IJ million, and Assam a little over J milhon cwt. 
But by 1906-7 a complete change had taken place — the United Provinces 
exported 2J million cwt., the Panjab 1 million, Bengal | of a million, and 
Assam under J million cwt. Calcutta usually heads the list of import- 
ing towns, but Bombay and Karachi take the lead in years of high pro- 
duction in the Panjab. The importance of Karachi as a distributing centre 
has been established for many years past, and, although extreme fluctua- 
tions have been experienced, it can be said to be improving. The following 
were the supplies conveyed to the chief seaports in 1906-7 : — Calcutta 
2 J million cwt., Bombay 1 J million, and Karachi I a million. The coastwise 
returns show Bengal as the most important province. But for some years 
the Bengal supply seems to have been falling ofi, and that of Sind corre- 
spondingly expanding. But here again the trade seems to fluctuate so 
violently that no reliance can be placed on comparisons of short periods. 

Exports. — The foreign exports of Eape from India in 1891-2 were 
130,793 tons, valued at Es. 1,70,89,524 ; in 1893-4, 365,954 tons or 
Es. 4,73,45,133 ; in 1895-6, 112,489 tons or Es. 1,40,09,294 ; but they 
fell in 1900-1 to 86,368 tons or Es. 1,23,57,451 ; recovered in 1901-2, 
viz. 346,244 tons or Es. 4,45,56,044; and fell again in 1902-3 to 196,345 
tons or Es. 2,47,11,358. Since then the values of the exports have been — 

1903- 4, Es. 2,53,41,010 ; 1904-5, Es. 2,73,37,732 ; 1906-7, Es. 2,46,70,617. 
Of the exports the chief receiving countries are Belgium, France, Germany 
and the United Eiingdom. 

The Mustard traffic is much smaller than that in Eape. In 1891-2 
the exports were 2,640 tons, valued at Es. 3,86,818 ; in 1894-5, 7,809 
tons or Es- 11,27,605 ; in 1900-1 they fell to 1,721 tons or Es. 3,25,589 ; 
in 1901—2 they were 3,232 tons or Es. 5,61,895; and in 1902-3 stood 
at 2 613 tons valued at Es. 4,93,342. Since then the annual values have 
been— 1903-4, Es. 4,22,123; 1904-5, Es. 6,19,004 : 1905-6, Es. 8,94,553 ; 
1906-7, Es. 5,65,000. Of these exports by far the most important 
receiving countries in recent years are France, followed by Belgium, 
Germany, Ceylon, Mauritius and the United Kingdom, the names being 
given in sequence of importance. 

Mustard and Rape Oil — The traffic in Mustard and Eape Oil shows 
a more steady expansion than that of the seed. In 1899-1900 the 
exports stood at 259,661 gallons, valued at Es. 3,52,962 ; in 1900-1 at 
283,270 gallons, valued at Es. 4,70,161 ; in 1901-2 at 286,169 gallons, 
valued at Es. 4,74,028 ; in 1902-3 at 314,792 gallons, valued at 
Es. 4,79,649 ; in 1903-4 at 346,174 gallons, valued at Es. 4,84,835 ; in 

1904- 5 at 432,752 gallons, valued at Es. 5,58,762 ; in 1906-7 at 273,684 
gallons, valued at Es. 4,90,893. The bulk is exported from Calcutta. 
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Out of the last year’s total (1906-7), 257,282 gallons went from Bengal ; 
14,244 gallons from Sind ; and 2,158 gallons from Bombay. The receiving 
countries were Mauritius, 113,068 gallons ; Natal, 93,787 gallons ; United 
Kingdom, 19,892 gallons ; Australia, 22,581 gallons ; Straits Settlements, 
10,159 gallons ; and British Guiana, 3,574 gallons. 

U ON TIA PAPYRIF A, Vent. ; FI Br. Ind., v., 
490; Gamble, Man. Ind, Timhs., 633; Brandis, Ind. Trees, 613 ; Engler 
and Prantl, Pflanzenfam., 1889, iii., pt. i., 76 ; Urticace^. The Paper- 
mulberry or Tapa-cloth, malaing, thole, kodzo, kaji, etc. A small tree 
or bush, native of China and said to be wild on the hills of Upper Burma 
and Martaban. Frequently cultivated in India, largely so in the Southern 
Shan States (Craddock), and distributed to Siam, Japan, etc., Western 
China, Ichang and Yunnan, etc. According to Wiesner (quoted in Stein’s 
Ancient Khotan) it is the paper material of Eastern Turkestan ; it was 
introduced into Southern Europe and parts of Germany about 1750. 
Brandis remarks that it is a marvellous instance of a plant that may 
be sown both in temperate and tropical countries. 

From the bark of this tree is obtained a Fibre which perhaps deserves 
to be carefully investigated. From it is made the falsely named Chinese 
“ leather-paper,” the Japanese Ajodzo-paper, the curious papier-mach6 schoob 
slates of the Burmese {parabaik), the topa-cloth of the South-Sea Islands and 
the mulberry paper cloth of the Karens. It is an excellent paper-fibre, though 
according to some authorities the stock is a little difficult to prepare of good 
colour. The silkworm can be fed upon the leaves, and the annual prunings 
of twigs to obtain a fresh flush for the silkworm might be made to give a 
profitable return as a paper-fibre. The plant produces suckers in profusion, 
coppices well and grows fast. It has been most successfully cultivated at Dehra 
Dun, but the district is too far from the paper-factories to allow of profitable 
production. It will not survive on jungle-land or on dry soils, nor can it stand 
severe cold ; but it might pay on waste land near the coasts of Bengal, Burma, 
Malabar, etc., whence transport would be cheap. The usual Japanese method of 
propagating is by slips, Ksempfer, followed by Rein, says that every autumn 
after the leaves have fallen the young shoots near the ground are cut o , and in 
this way, after three or four years, bushes with from four to seven one-year shoots are 
obtained. It is estimated that 2 cwt, of raw JBronfisonetia bark will yield about 

qrs. of white bast — about 46 per cent. Craddock describes the manufacture 
pursued in the southern Shan States. It closely resembles the description 
quoted in the Dictionary from Royle {Fibrous PI. Ind., 1856, 341-2). Rein {Induct. 
Japan, 1889, 165, 393-5, 401, 403) gives an interesting^ account of the plant 
and furnishes an illustration printed on fcodzo-paper. (See Daphne, pp, 486-7 ; 
Paper and Paper aterials, pp. 862-4.) 

[Cf. Stein, Ancient Khotan, 1907, 136 ; Ksempfer, Hist. Imp. Jap. (app.), 1727, 
21-7 ; Mason, Burma and Its People, 1860, 522, 776 ; Fortune, Fedo and 
Pekin, 1863, 122 ; Baden-Powell, in Joum. Soc. Arts, 1886, 709 ; Hosie, Three 
Years in W. China, 1890, 163 ; Corean Paper-making, in Ind. For., 1893, xix., 
199 ; Morris, Cantor Lect., Joum. Soc. Arts, 1895, 938; R.E.P., Comm. Circ. 
1895, No. 7 ; Dodge, Useful Fibre Plants of the World, 1897, 98-101; Bret- 
schneider, Europ. Bot. Disc. China, 1898, 4, 54, 495, 763, 770, 773, 993; Dipl, and 
Cons. Repts. (ann, ser.), 1900, v., Ko. 2611, 7-9 ; Craddock, in Ind. For,, Dec. 
1900, xxvi., 613; Nisbet, Burma Under Brit. Rule and Before, 1901, i., 386 ; 
Wiesner, Die Rohst. des Pflanzenr., 1903, ii., 446-7 ; Hanausek, Micro. Tech. 
Prod (Winton and Barber, tranel.), 1907, 92-4.] 

U H AN .. O > P h- ki teri 1 , 

etc* ySpons^ Encycl., 1880, ii., 543-57 ; Jackson, Comm. Bot., etc., 1890 ; 
Thurston, Imp. Inst. Handbook, 1893, No. 12 ; Morris, Comm. Fibres, 
Cantor Lect. 1895 ; Hannan, Text. Fibres of Comm., 1902, 141-65. 

Brooms are made all over India from a wide assortment of 
materials presently to be enumerated, the selection being as a rule 
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BKUSHES AND BROOMS 

governed by the supply available and the necessities of the people. 
Stein {Ancient Khotan, 1907, 333) figures and describes what is very 
possibly the most ancient specimen in existence. This was found at 
Danddn-Uiliq (a city abandoned in the 8th century). The lower por- 
tions of some grass were seen to have been plaited into a continuous 
strip, then rolled round and secured firmly by a string, thus forming 
a broom, which in every detail agrees with the corresponding article 
of modern India. 

Indian-made brushes are principally of the bazar-type and are, therefore, 
mainly of local interest. Two firms, the “ Pioneer Army Brush Co.” of 
Cawnpore, and “ Messrs. P. Thompson ” of Coonoor, Madras, manufacture 
brushes of the European pattern. Both firms gave some prominence a 
few years ago to the use of hittuh&oxe ( Caryota urens) in place of bristles, 
from the belief that the sowars or Native cavalry would prefer vegetable 
fibre to animal bristles. Although Indian-made brushes may now be 
seen all over India, particulars are not available of the actual extent of 
manufacture. There is moreover a very considerable import by India 
from Europe of brushes, but complete statistics are not available. We 
read, for example, that ixom the tJnited Kingdom there were received in 
1903, 2,891 dozen brushes valued at £8,910. 

Materials. — Turning now to the materials used. It would be undesirable 
to attempt a complete enumeration of all the substances which in India 
are employed, or which might be so, for brushes or brooms. Even in 
Europe the variety and diversity are extraordinary — e.g, bristles, hittul, 
broom, rattan, whalebone, wood, rushes, wire, spun-glass (specially 
serviceable for contact with acids), etc., . etc. India at the same time 
exports a very, considerable quantity of brush- making materials including 
both vegetable fibres and bristles, and the trade would appear to be 
improving. Thus in 1899-1900 the total exports were 54:, 388 cwt., valued 
at Rs. 11,49,998 ; whereas in 1903-4 they were 83,258 cwt., valued at 
Rs. 20,76,331 ; and in 1906-7, 88,158 cwt., valued at Rs. 17,68,930. Al- 
though in point of quantity Madras takes by far the largest share, viz. 
79,350 cwt. in 1903-4 and 85,203 cwt. in 1906-7, the goods it exports are 
much lower priced (viz. Rs. 9,70,328 in 1903—4 and Rs. 9,71,212 in 1906-7) 
than those sent from Bengal (viz, 3,296 cwt., valued at Rs. 9, 60,571 in 1903-4, 
and 2,360 cwt., valued at Rs. 6,52,827, in 1906-7). The Bengal exports 
are mainly in high-priced bristles. Of these Bengal exports for 1903, 
Rs. 5,75,790 represented the value of the bristles sent to England, whilst 
only Rs. 22,470 were attributable to vegetable brush-fibres with the same 
destination- The total exports of brush-making materials from all 
India to Great Britain in 1903 were 17,943 cwt., valued at Rs. 10,38,909, 
and of that amount Rs. 6,07,305 was the value of the Indian contribution 
of bristles to the British supply. 

The following are some of the principal plants employed in brush- 
making 

Aren a saccharifera, (see p. 92). 

Aristlda setacea, ffetz. / Br. Ind.y 226 ; Gra. m. Broomstick- 
gssmy ehi^T^gciddiy vi -pulktlu, thodapga-^^lu, etc. A reed three to fo 
feet * height, found in Western India from Bihdr and the Konkan southward, 
also in Ceylon, the M c ene Islands, etc. The roots attain a length of 1 5 * ohes 
to 3 feet d e said to be used ‘ the uf ture of weavers* brushes in 
Madr and along the west coast {Ind. Agri,, Dec. 12, 1891). These roots are 
collected in South India by Yerukalas (a nomad tribe) and sold to the weavers 
at 3 or 4: aim a viss. The Telinga paper-makers construct their frames of the 

187 


U 

AT lAL 


Exports. 


Bristlea. 


D. .p., 
i., 1 . 



UG ANANIA 

LATIFOLIA BEUSH-MAKING MATERIALS 


Piyar 


D. .P., 
ii., 274. 


D. .P., 
iv., 198. 


D. .P., 

vi., pt. 1.5 
5- . 


culms and these are also employed for making tatties in the same way as the 
Jchas-khas roots of Northern India. 

Agave Gantala, Roxb., and other species (see p. 33). 
a busa, various species (see pp. 99-101). 
orassus flabeUifer, unn. (see p. 170). 
ristles, see Live Stock (Hogs) (p.752). 

Caryota urens, tfnn. (see p. 286). 

Chloroxylon Swiete *a, d.c. (backs of brushes) (see p. 294). 

Chrysopogon Gryll , Trin. The roots of this plant are said by Jackson, 
Hannan and others to be the Venetian whisk-fibre which in England and other 
countries is made into brushes of various kinds. The grass is abundant on the 
hills of North India, but except as a fodder plant it is apparently not known 
to be of any economic value. 

Cocos nucifera, Unn. (see p. 356). 

Corypha u braculifera, Um. (see p. 429). 

Hair of bears, squirrels, camels, badgers, goats, polecats, sables, ichneumons, 
etc., is used in the European brush industry, but no information is available 
as to the extent, if any, to which India contributes to the supply, or herself 
utilises any of the hairs mentioned. 

Isch u angustifoliu ,//ac/r. (see p. 694). 

Pandanus odoratissimus, Unn., f. ; the Screw-pine — the keura, ketgi, kenda., 
talum, mugali, etc. A common and much-branched plant frequently grown on 
account of the fragrance of its flowers, but is wild on the coasts of South India, 
Burma and the Andaman Islands. The leaves contain a strong fibre used 
for cordage and for spinning into coarse yarn. The roots are used in basket 
and brush-making (Perfumery, see p. 821). [Cf. Forster, FI. Esc., 1786, 38-41 ; 
Rept. Ind. Hemp Drugs Comm., 1894, i., 156 ; Marco Polo, Travels, ii., 250 ; 
Ain-i-Akhari ( Jarrett, transl.), ii., 126 ; etc.] 

Ph nix sylvestris, Roxb. (see pp. 115, 884-5). 

Saccharu arundinaceu , Retz. (see p. 930). 

Sorgh vulgare, Pers. the Italian whisk (see p. 1031). 

Ta arix, spp., see Baskets (p. 116). 

Vetiveiia ziza *oides (see p.ll06). 


D. .P., 
i., 644-6. 
Piyar. 


Gum. 


Va *h. 

OiL 

Futs, 


UC ANANIA LATIF LIA, Hocab., Hort. Beng., 1814, 32; 
B, JUanzaUf Spreng., in Schrader Journ., 1801, v., 4; Cooke, FL Pres. 
Bomb., i., 275; FI. Br. Ind., ii., 23; Gamble, Man. Ind. Timbs., 216; 
Pharmacog. Ind., i., 394 ; Agri. Ledg., 1899, No. 12 ; 1900, No. 9 ; Duthie, 
FI. Upper Gang. Plain, i., 185 ; Brandis, Ind Trees, 205 ; ANACAiiDiACE.aE. 
Tbe piyar, chironji, pial or peal, cJiirauli, pair a, tarum, cJiar-Tca-gond, 
mowda, nuskul, lonepho, etc., etc. A middle-sized tree, leafless only for a 
short time, met with in the dry forests throughout India and Burma, 
ascending in the Sub-Himalayan tract to 3,000 feet, and frequently 
associated with the sal, the mahua and the dJidk. 

A pellucid Gum {peal or pial) which exudes from wounds in the stem is more 
than half soluble in water. It is said to resemble Bassora gum, to have adhesive 
properties like inferior gum arabic, and to be suitable for dressing textiles. As 
a co equence of inquiries organised by the Reporter on Economic Products 
it was found that in many provinces the gum is not collected, while it is 
reported from Jhansi (U. Prov.) as used in printing cloth, from BerAr as employed 
in dyeing, and from the Central Provinces as sold mixed vnth. dkavrra gum 
{Anoffeisstis Jatifoiia) to the hanios. On some samples sent to the Imperial 
Institute, London, the Director reported that the gum was not entirely soluble, 
but when mixed with twice its weight of water, about 10 per cent, formed a 
gelatinous mass ; the sample examined, moreover, contained a lai*ge quantity of 
extraneous matter. The brokers reported that if it were carefully collected and 
a regular supply e ured, it might fetch 205. per cwt. on the London market, 
and be employed for cheap manufacturing purposes. [Cf. Agri. Ledg., 1900, No. 
9, 92.] The bark and the fruits furnish a natural VAaosnsH. The kernels yield 
a sweet and wholesome Oil {chirorvfi), but owing to their being much prized as a 
sweet eat when cooked, the oil is seldom expressed. The kernels, which have 
a flavour something between that of the pistachio and the almond, are eaten by 
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the Natives (Baber, Memoirs^ 1519, (Engl. ed. ), 326). They are also used to 
flavour ganja {Bept. Ind. Hemp Drugs Gomm., 1894, 157). In the hills of Central 
India the fruits with the kernels are pounded and dried and subsequently baked 
into a sort of bread (Church, Food-Grains of Ind., 177). From the Panjdb and 
Bombay the leaves are reported as used for Fodder. The Timber is not very Fodder, 
hard nor durable and is of small value, though made into spoons, plates, toys Timber, 
and bedsteads, and is even employed for door and window frames, plough- 
handles, etc. White insect- wax has been found on the tree in the Central Pro- 
vinces. The kernels of n. nnyustifoUfM, Roxb., are used like those of the 
above species. {Cf. Ain-i-Akbari (Blochmann, transl.), 1590, 71 ; Taleef Shereef 
(Playfair, transl.), 1833, 68 ; Buchanan-Harndton, Stat. Acc. Dinaj., 161 ; 

Lisboa, FI. Bomb., 1884, 53-4, 217, etc.; Moodeen Sheriff, Mat. Med. 

Mad., 1891, 128-9; Journ. Soc. Ghem. Indust., xi., 404; Ind. For., Sept. 1895, 
xxi., 329 ; Biscoe, Hyderabad Trees, 1895, 3 ; Kanny Lall Dey, Indig. Drugs 
Ind., 1896, 53 ; Rept. Goll. Ind. Mus. Gale., 190i, 61 ; etc., etc.] 

UT A FRONDO A, Hooch. ; FL Br. Ind., ii., 191 ; Roxburgh, b. .P., 

As. Bes.,1792, iii., 469-74; Jones, As. Res., 1795, iv., 299-300; Buch.- i., 54 -66. 
Ham., Stat Acc. Dinaj., 159; Solly, Journ. Roy. As. Soc., vh., 145; Henze, 

Les. PI. Indust., 1895, iv., 293 ; Gramhle, Man. Ind. Tinibs., 243-4 ; 

Pharmacog. Ind., i., 454-8 ; Cooke, FI. Pres. Bomb., i., 371 ; Duthie, FI. 

Upper Gang. Plain, i., 240 ; Brandis, Ind. Trees, 230 ; Leguminos^. The 
Butea Gum, Bengal Kino, or Bastard Teak, dhdk, palds, cJiichra, murup, 

* paras, Tdidhra, multuga, patch, etc. Prom palds is said to be derived 
Plassey [paldsi), the scene of Clive’s victory. A moderate-sized deciduous 
tree common throughout the plains of India and Burma, and ascending 
the hills to about 4,000 feet in altitude. 

This well-known tree is, when in flower, a conspicuous feature of open country 
and grass lands, owing to its brilliant flowers which appear at the beginning of 
the hot season. It is valuable for recovering salt-lands since it will grow even 
where there is a bad efflorescence of reh (see Alkalis and Alkaline Eartlis— Reh, 
p. 55). It yields naturally, or from artificial scars on the bark, a Gum G-um. 
called chunid-gdnd, kamarkas, palds-ki-gond, etc., which occurs in round tears, as 
large as a pea, of an intense ruby colour and astringent taste. The gum is used in 
Native Medicine as a substitute for true kino (JPti^rocarpus Marsuttium, Medicine, 
which see, p. 908). Roxburgh pointed out that it differed from true kino in being 
more soluble and the solution more astringent in water than in spirit, just the 
reverse being the case with the product of ^terovurpttn. A • »• i as 

been written on the subject in chemical and pharmaceutical journals and other 
publications. Hooper, for example, has dealt with it at length in the Pfmr- 
maceutical Journal (June 23, 1900, 4th ser., x., 664 et seq.). 

The gum is usually very impure owing to careless collection, and it would 
be a matter of some difficulty to clean it for medicinal purposes. In any case 
with true kino available in India, in sufficient quantity to meet all medical 
requirements, there is not likely to be any market for this substitute. The Lac Lac. 
insect (p. 1053) is reared upon the tree in India, and it is regarded as affording 
the second best quality. [Cf. Tachardia lacca, Agri. Ledg., 1901, No. 9, 181, 211, 

221, 224, 230-1, 235, 238-9, 242, 260, etc., etc.] The gum may be used both as 

a Dye and Tan, but for these purposes is hardly, if at all, in demand outside Dye and Tan. 

India. The Natives are said to use it to purify and precipitate blue indigo. It 

seems possible that if the bark or wood were utilised as in preparing Cateeh^i, 

a pure tanning extract might be obtained. The flowers, called tesii, kesH, etc., 

yield a brilliant yellow dye by simple decoction, but the colour is fleeting, though 

rendered a little less so by the addition of an alkali. Formerly it was much used 

at the H6li festival, the fleeting character bting regarded as an advantage, but 

at the present time it appears to have lost its popularity, being supplanted 

by aniline dy . Hummel and Perkin {Journ. Soe. Ghem. Indust., 1895, xiv., 

459^60) point out that under certain treatment the colours given by utea. 
flowers resemble those afforded by young fustic. Hence these chemists add 
that they “ cannot therefore endorse Sir Thomas Wardle’s opinion that if utea, 
flowers could he obtained in sufficient quantity and sufficiently cheap they 

189 



uxu 


INDIAN BOXWOOD 


VI 

oxwood 

Fibre. 

Oil. 

Medicinal. 


Fodder. 

Timber. 


D. .P., 
i., 56 - . 
oxwood. 


Medicine. 


Timber, 


Bo ood 
Subetitates. 


D. .P., 
ii., - . 
onduc. 


would be a useful addition to the yellow dyes we already possess (see p. 1053). 
The bark yields a Pibbe used for rough cordage and for caulking boats. A 
bright, clear Oil derived in small quantity from the seeds {palds-pdprd) is 
used in Medicine. Dymock {Mat. Med. W. Ind., 1885, 232) says, “ I have 
tried the seeds as an anthelmintic and am inclined to think favourably 
of them : they have an aperient action.” Pounded with lemon-juice they are 
a powerful rubefacient, and have been known to cure herpes. supe^'ha. 
Roxb., is considered to possess similar properties to those of -B. frondosa. [<7/. 
also Eept. Cent. Indig. Drugs. Comm., i., 45, 65, 81, 121, 180, 282.] The leaves 
are given as Poddeb to buffaloes. The Timbeb is not durable above ground, 
but is said to be much better under water, and is consequently used in Upper 
India for well-curbs and piles and also for the water-scoops of Native wells. 
Gamble observes that if cut up green and seasoned, in the plank, it is likely 
to be a fair wood for rough boxes. Buchanan-Hamilton [Stat. Acc. Dinaj., 159) 
says that the flowers are offered to the gods. {Cf. Journ. As. 3oc., 1813, iii., 
219-20 ; Taleef Shereef (Playfair, transl.), 1833, 40; Taylor, Topog. Stat. Dacca, 
1840, 62; Wardle, Kept. Dyes and Tans, Ind., 1887, 7, 20, 36-8, 51; Porsyth, 
Highlands Cent. Ind., 1889, 380, 421, 463; Kanny LaU Dey, Indig. Drugs Ind., 
1896, 53-4; Oaz. Kamal Dist. Pb. (2nd ed.), 1890, 18-9; Russell, Monog. 
Dyesing Indust. C. Prov., 1896, 17 ; Hooper, Rept. Labor. Ind. Mus. (Econ. Sec.), 
1900-1, 17 ; Joret, Les. PI. dans VAntiq., etc., 1904, ii., 347, etc.] 


UXU MP RVI N , Linn. ; FI. Br. Ind., v., 267 ; 
Gamble, Man. Ind. Timhs., 592-4 ; Brandis, Ind. Trees, 1906, 559 ; 
Euphorbiace^. Tbe Boxwood Tree, shanda lagJiune, chihri, faTri, 
sJiamshad, sJiumaj, shihsashin, etc., etc. An evergreen sbrnb or small 
tree of tbe Snbman and Salt Kanges, tbe Himalaya eastward to Nepal 
and Bhutan (absent from Sikkim), at 4,000 to 8,000 feet, chiefly in shady 
ravines, more especially on calcareous soils. It is a slow-growing tree, 
very difficult to raise from seed. 

A tincture from the bark is used in Medicine as a febrifuge, and the leaves 
are occasionally browsed by goats, though to most animals they are poisonous. 
Boxwood is found on the Himalaya of large size, occasionally over 5 feet in 
girth, 3 feet being not unusual. The Timbeb is very valuable, being in great 
demand for turnery, carving and other purposes for which a very hard, close- 
grained wood is required. The principal European use, since the 15th century, 
has been for wood-engraving, and it is regarded as the best substitute for ivory 
in many ornamental purposes. But the Indian areas are almost always difficult 
of access, and it has been foimd that the timber cannot be cut, seasoned and 
delivered at an Indian port, still less in London, at the prices usually offered. 
Hitherto the principal supplies for Europe have come from the Caucasus, but 
this is spoken of as being rapidly exhausted. The trade has accordingly asked 
for suitable substitutes that may at least meet certain of the purposes of box- 
wood. The following have been mentioned as the more likely Indian timbers *. — 


Atalantia monophylla. 
Celastrus spinosus. 
Cliloroxyloii Swietenia. 
Crataegus Oxyaeautha. 
Dodouaea viscosa. 

Euony us a iltoni us. 
G de ’a latifoliau 
emlcyclia sepiaHa. 

Ixora parviflora. 


Lasiococca symphylliaefolia. 

urraya exotica. 

Olea ferruginea 
Psidium Guyava. 

Funica Granatum. 

Sautalu alhu . 

Viburnum erubescens. 
Wrightia tinctoria. 


CiE ALPINIA LLiA, Flem., As. Ees., 1810, xi., 

519 ; Caretti in Rheede, Hort. Mah, ii., t. 22; inRiimphius, 

Eerh A h., v., 92, t. 49, f. 1 ; Bentley and Trimen, Med. Plants, ii., 
t. 85 ; Duthie, jPL U'pper Gang. Plain, 1903, i., 302 ; FI. Br. Ind., ii., 254 ; 
Legu inos^. The Fever-nnt, the Nicker-tree {Yeux de hourrique, Fr.) ; 
futiharanja, Tcat-hararig, h^^ ndta, Jcanja, gacF~chalcaya, gila, gajhai, 
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THE FEVER-NUT OR BONDUC 

halacU, gajji, Mhxchia, sagargota, gdjarghota, Jcalein, etc. C. Bondue, 
Roxb., is perhaps only a variety of C. Bondiieella. The properties of 
the two plants are identical, but the seeds of the former are brown- 
coloured (not steel-grey) and, owing to only one being usually in the pods, 
are not angled. The name bondue was probably given because of the 
biillet-like seeds. 

A so dent thorny bush found in India and Burma, asoending the hills to 
altitudes of 2,600 feet and often very gregarious. Frequent as a hedge, planted 
or self-sown. Is very common near th.6 seashore in most tropical countries, 
the seeds being carried by the sea without losing theh vitality. A littoral 
species that often forms impenetrable thickets. [C7/. Prain, Bot. Laccadives, 38.] 

In India the seeds (nuts) are held in high esteem as a MEDicnp used in the 
treatment of intermittent fever, especially if associated with skin disease. A 
powder was made officinal in the Indian Pharmacopoeia of 1868. It is recom- 
mended to be administered along with black pepper in doses of from 5 to 60 
grains. It contains a bitter principle that may be separated as a white amorphous 
substance, through the circumstance that it is soluble in alcohol, chloroform, 
glacial acetic acid, etc. From its chloroform solution it may be precipitated on 
being poured into petroleum ether, or from the glacial acetic acid solution on 
being thrown into water. A writer in Gomptes Bendus (July 1886) says the 
medicinal virtue of the cotyledons contained within the seed is due to their bitter 
extractive principle, the properties of which have not been accurately ascertained. 
Clinical experiments conducted by Isnard at Marseilles, however, would seem 
to confirm the Indian reputation of merit as an antiperiodic. Applied externally 
the powder, made into an ointment with castor oil, is held to be beneficial in 
hydrocele, and the burnt seeds reduced to a powder are regarded as a valuable 
Dentiebice, especially in spongy gums. The seeds are also said to ajfiord an 
oil which is employed as a Cosmetic. The leaves and the root-bark are regarded 
as possessing similar properties to the seed, though weaker. [Cf. Hughes, Nat. 
Hist Barbados, 1750, 195, t. 18 (drawn by G. D. Ehret) ; Taylor, Topog. Stat Dacca, 
1840, 52 ; Irving, Topog. Ajmir, 1841, 192 ; Pharmacog. Ind., i., 496-9 ; Busby, 
Druggists' Bull., 1890, 323-5 ; Banerjei, Agri. Cuttack, 1893, 187, 196 ; Dhar- 
galker, Notes on Therap. Indig. Veg. Drugs, 1899, 96; Rept Cent. Indig. Drugs 
Comm., 1901, i., 59, 94, 146, 181, 342 ; Gamble, Man. Ind. Timbs., 1902, 267 ; 
Cooke, FI. Pres. Bomb., i., 410 ; Brandis, Ind. Trees, 246 ; Talbot, List. Trees, 
etc. (2nd ed.), 141 ; etc., etc.] 

C. eopi ri , Willd. ; Warburg, Ber Tropen^flanzer, 1901, v., 85-8, 
ff. A, B, c and D ; Hooper, Agri. Le^., 1899, No. 10 ; Dunstan, Re'pt. on 
Indian-grown Pods, 18-9. The divi-divi or America Sumacb (tbe true 
Sumach or Sumac is Ithus Cotimis). 

A small tree, native of South America and the West Indies. Introduced 
into India shortly after the appearance of Dr. W. Hamilton’s report (1834) 
on the merits of the pods as a tanning material. It is now fairly extensively 
grown, if not almost acclimatised in the Western Presidency, especially in Dharwar, 
Kanara, Bijapur, Bhadgaon (in Khandesh), Belgaum, etc. Also in South 
India, especially in North Arcot and South Kanara. In Mysore and Coorg it 
has been tried, and with some success, as a shade-tree for coffee and thus an 
auxiliary crop. In the United Provinces and in Bengal the tree has hitherto been 
experimentally cultivated only, and with questionable success. Of Chota Nagpur, 
for example, one report speaks favourably; a later one explains the want of 
vigour as owing to the seedlings not having been transplanted ; four years later 
the failure then recorded is attributed to the seedlings having been transplanted ; 
and lastly the plantation is abandoned. This is not the history of all experiments, 
but imperfect knowledge or want of continuity of knowledge is probably more 
responsible for the results attained than any other explanation yet adduced. 
It is probable, however, that insular conditie might be anticipated to afford 
better results than continental. 

Hooper reviews all available information but unfortunately does 
not furmsb results of any special cbemical investigations * to 
tbe varying qualities of tbe cultivated pods now procurable fro the 
provinces of India, nor into the variations consequent on the seasqiis of 
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collection and methods of preservation, etc. “ he affirms, is 

classified hy dyers and tanners as a true astringent and is associated with 
oak-galls and myrobalans in afiording a maximum amount of tannin 
with a minimum amount of colouring matter.” Crooke (Practical Hand- 
hook Dyeing and Calico Printing) speaks of dwi-dwi (or libi-divi as it is 
sometimes called) as being one of the most important astringents in the 
market. “ The best pods,” he writes, “ are thick and fleshy and of a 
pale colour. Those which are dark, with black spots and blotches, have 
probably been gathered in a damp state, or have been subsequently 
exposed to moisture, which greatly reduces their value. The amount of 
tannin in divi-divi is greater than in sumach or even myrobalans.” These 
opinions had reference of course more especially to the use of divi-divi 
dyeing, and accordingly Crooke adds that a great objection to divi- 
divi lies in the fact that fragments adhere to the textile, which act as 
resists and produce a mottled condition of the dyed surface. But from 
the tanner’s point of view divi-divi is an uncertain material, more especi- 
ally if the seeds be contained within the pods. It is greatly influenced 
by atmospheric conditions, is very subject to injurious fermentation, and 
imparts weight to leather through the absorption of a gummy substance 
which is less waterproof than the materials imparted to skins by other 
tans. In India, according to Thorpe {Madras Mail, 1888), divi-divi 
cannot he successfully used without the aid of an anti-ferment. 

Hummel (in connection with the Colonial and Indian Exhibition of 
1885-6) was the first of the modern chemists to examine the Indian-grown 
pods. He reported that they were inferior to the American and West-Indian. 
Proctor {Leather Indust., 1898, 77) gives a classification of tanning materials 
and shows divi-divi along with AcaeUt avahu-a pods, myrobalans, etc., as a 
pyrogallol tan. Mr. A. G, Perkins of the Yorkshire College gives the tannin of 
these pods as ellagitannic acid. Dunstan foimd an inferiority similar to that 
reported by Hummel. He had sent to him samples from Chota Nagptir in 
Bengal, and after examining these expressed the opinion that the pod from 
other parts of India (Bombay and Madras, etc.) might be found richer in 
tannin than the Bengal sample. American pods, Dunstan adds, usually con- 
tain from 30 to 50 per cent, of tanning matter. The Bengal pods were found 
to contain only from 19*73 to 32*79 per cent. Warburg discusses the culti- 
vation of divi-divi in German East Africa and furnislies particulars of the 
imports into Hamburg. [Of. Stewart, Tanning and Currying Leather, in Select. 
Bee. Govt. N.-W. Prov., 1870, also revised in Watt’s Select. Bee. Govt. Ind., 1889, 
100-11; Ind. Agri., March 1882; Cooke, FI. Pres. Bomb., i., 413; Gamble, 
Man. Ind. Timhs., 268 ; Talbot, List. Trees, etc. (2nd ed.), 141 ; Bee. Bot. Surv. 
Ind., ii. (Plant Chota Nagpur), 99.] 
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Mentioned. 


C. 1 y , JBottl. ; FI. Br. Ind., ii., 256 ; Hooper, Agri. Ledg., 
1899, No. 9; 1902, No. 1, 27 ; Dunstan, Imjo- Inst. Tech. Peps., 1903, 192-7 ; 
Prain, Beng. Plants, i., 1903, 449. It is best known by the following 
names ; — vakeri, vakeri-mal, kunti, amal-kuchi (or kochi), nuni-gatch, 
gaukungchi, sunletthe (or sun-let-the). 

istory. — By what appears to be an error, the pods of this prickly climbing 
slirubhave been called teri, or tourhi. The earliest mention of them would 
seem to be in an article by Mr. John Teil which quotes two letters from Mr. Sconce 
of Chittagong, dated April 23 and July 7, 1847, addressed to the Secretary of 
the Agri. -Horticultural Society of India, in the last letter Mr. Sconce gives them 
their Chittagong name je.ri (vi., 246-61 and app., 6-8). It seems probable the 
true tari is €. Sappuvi ; in fact tari is almost a generic word for tanning material 
and is applied very frequently to myrobalans. The plant is met with in Central 
and Eastern Bengal, Assam, the Circars and Burma, and according to Brandis 
it occurs also in the Central Provinces (Sambulpur) and in the Western Peninsula. 
Kecently it has been experimentally cultivated in many parts of India and 
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Production 

even in some foreign countries, the demand for the pods having been very 
considerable. 

Properties and Uses. — Eoxburgh. named tlie bush C. oleosj)erma on. 
in allusion to the Oil a&rded by the seeds, which he tells us was in some 
parts of the country employed as a lamp oil. He makes no mention of the 
still more valuable property of the pods as a source of tannic acid. None Tanning 
of the standard works published prior to 1890 make definite references Material, 
to the use of the pods in medicine or as a tanning material, though 
Buchanan- Hamilton [Stat. Acc. JDinaj., 1833, 170) states that they were 
in his day much employed by the dyers. It may thus be said that while 
these pods had been favouralDly reported on by Mr. John Teil of Calcutta 
in 1848, they were subsequently forgotten for fully half a century. In 
1892 Mr. E. M. Homes, Curator of the Museum of the Pharmaceutical 
Society of Great Britain, sent to the Reporter on Economic Products 
some ‘‘ian” pods that he had received from India as a medicine. He Medicine 
suggested that an inquiry might be instituted into the source and available 
supply, and accordingly they were identified. Tari pods were in conse- 
quence included in the programme of operations of the Reporter for 1893. History of 
A circular letter was issued to the Directors of Agriculture in Madras, 

Bengal, Assam and Burma. In 1894 samples came from many districts 
in Burma. About the same time the Director of Assam (in connection 
with a monograph on dyes of that province, which he had under prepara- 
tion) sent a sample of “ teri ” pods to be determined. He was at once in- 
formed that they were the pods of O. digyna regarding which a special 
inquiry had been addressed to his office. Holmes had the pods analysed 
in 1892 (by Messrs. Gonne, Croft & Co.), when they were found to contain 
83 J per cent, of tannin. Shortly after Evans published in ‘‘ Leather ^* a 
report in which he mentions a yield of about 33 per cent. Wiesner {Die 
Rohst. des PfianzenT., 1903, ii., 844-5), quoting from Hartwich [Die Neun 
Arzneidrogen, Pfl., 1897, 27) under Acacia digyna?^ mentions that the 
pods contain 33’25 per cent, of tan, and, like Holmes, Evans and others, 
he adds that if procurable in quantity they might come into extensive 
use. In 1898 a large supply was in consequence procured from Sylhet, 
from many districts in Burma, and also from Chittagong. But it is 
remarkable that so far none have been procured from the Gircars, where 
Roxburgh first found the plant. 

The Forest Department have taken the greatest possible interest in Supply 
this new product (consult the late Mr. H. C. Hill’s letter of July 20, 1901, 
to all Conservators of Forests). The Annual Reports from Burma and 
Bengal record from year to year the progress made. The Report for 
Tenasserim (1901-2, 27) says, “ There is no demand and the stock of 60 
bags was sold for Rs. 4 per bag, a price that just covered expenses.” The No Demaud, 
Report for the Southern Circle in 1902-3 states that the plant had proved 
easy of cultivation, but adds, ‘‘ As there appear to be no present demands 
for the pods, further plantations of this species are not wanted.’^ It will 
thus be seen to rest with the trade to say whether or not the expectations 
of writers on this subject are to be realised. 

A fair quantity of two sets of pods, secured through the Forest 
Department of Burma, and a corresponding parcel from the Assam 
stock, were consigned to the Imperial Institute, London and in due course 
reported on by the Director. The two parcels (of pod-cases without High Yield 
the seeds) from Burma were found to contain 53*82 and 53.86 per cenL;®^^®'^^’^ 
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tamiing material, while the Assam sample was still richer, viz. 59*89 per 
cent. The report {Ic. 192) continues : “ With the view of obtaining 
a practical opinion as to the tanning value of this powder, a sample 
was furnished to a well-known tanning expert, who reports that he 
is much impressed with the results that he has so far obtained ; they 
compare very favourably with those furnished by the best divi-divi, 
whilst the aqueous liquor from O. digyna did not appear to undergo 
the injurious fermentation which is the difficulty in the use of divi- 
divi'^ A second consignment from Assam was sent to the Imperial 
Institute in 1900 and found to contain a slightly lower percentage of 
tannic acid, viz. 45*45 per cent., also a third parcel from Burma, which, 
however, contained more than the previous, viz. 60*5 per. cent. These 
results accordingly place the pods among the richest of tanning materials, 
^ and they undoubtedly impart an excellent colour to the skins. They 
are, in fact, much richer in tannic acid than was supposed some few years 
ago. It may therefore be added that it would be unfortimate (as seems 
hkely) if they should be destined to a second half-century of oblivion, such 
as followed their original discovery by Mr. Sconce in 1847. [0/. Gamble, 

Man. Ind. Timbs., 266 ; Brandis, Ind. Trees, 247 ; Eec. Bot. Surv. Ind., 
ii. (Plants, Chota Nagpur), 99 ; Hanausek, Berichte der Deut. Bot. GeselL, 
1902, 77 (Gvsh.), (gives a long account of the microscopical structure of 
the pods) ; Board of Trade Journ., 1903, i., 146 ; Chandra, Tanning, and 
Working in Leather, Beng., 1904, 7 ; Chatterton, Tanning, and Working 
in Leather, Mad. Bres., 1904, 47.] 
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C, pp , Linn. ; Tsja-Pangam, Rheede, Hort. Mai., 1686, vi., 
t. 2 ; Lignum Sappan, Rumphius, Herb. Amb., 1750, iv., 56-8, t. 21 ; 
Roxb., Corom. PL, i., 17 ; Beddome, For. Man., 90, pi. xiii., f. 1. ; Greshofi, 
Nutt. Ind. PL, 1894, 121-4, t. 29 ; FI. Br. Ind., ii., 255. The Sappan- or 
Bakam-wood or Sampfen-wood, sometimes also called Brazilian-wood 
(the name Brazilian being derived from braise (red coals) and thus 
originally unconnected wi.th the country of that name ; in fact, given 
long prior to the discovery of Brazil). The better known vernaculars 
of India are — bakam (hokom), tairi, teri, patang, pattdnga, sappanga, 
chapangam, tein-nyet, etc. 

History. — This plant is frequently mentioned in letters from East India Co.’s 
servants at the begiiming of the 17th century, showing that it was a well-known 
article of trade even then. One of the earliest detailed descriptions of it, how- 
ever, is that given by Rheede, where it is called taia-pangam. That account was 
followed by the Herbarium Amboinense, in which a long list of both the European 
and Native names for it are given, but of these the Bengali russoh need only be 
here specially mentioned — a name that does not appear to be in use at the present 
time since in Bengal it is generally known as bohom. It is also interesting to add in 
this connection that Rumphius suggests the derivation of Sappan from the demand 
of the Arabs for the wood to be employed in the construction of certain ornamental 
boats or portions of boats. Hence, adds Rumphius, comes the Malayan sampan^ 
a decorated boat. He further tells us that the pegs (or wooden nails) employed 
in ship-building are chiefly made of this wood. But the Sappan is a small thorny 
tree of the Eastern and Western Peninsulas of India, also of Pegu, Tenasserim 
and the Shan plateau of Burma — cultivated where met with elsewhere in India 
and Burma. Hence with its Mala 3 *al name shappannam and its Tamil shappu, 
it is more likely, as suggested by Yule and Burnell [Hobson- J ohaon (ed. Crooke), 
794), that the word sappan w derived direct from India itself and is not 
Malayan. Gamble [Man. Ind. Timbs., 1902, 267) says he has never seen it 
wild. Rheede observes that it prefers sandy places, is indigenous to Travancore 
and cultivated as an ornamental and usefxil tree all over Malabar. 
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Dye 

Properties and Uses. — The wood yields a valuable red Dye, which, 
before the days of aniline, was exported very largely from India to 
Europe. Eecently the traffic has declined very materially. But the 
dye may also be obtained from the pods (tairi) and from the bark, 
hence the necessity of not confusing the pods of this species with those 
of C. digyna^ which are nowadays also called teri or tari. The 
accounts given by both Eheede and Kumphius of the methods pursued 
by the dyers of India or of the East might be given as a modern 
statement, so very accurate are these writers in most particulars. The Auxiliaries, 
use of lodJi (leha) bark {Sym^docos racemosa, p. 1053) as a dye auxiliary, 
and of chalk to deepen the colour and of alum to fix it, as also the circum- 
stance that the colour is bleached or destroyed by acetic acid — these 
and such other circumstances are fully detailed. Kumphius tells us 
that in preparing the decoction the Natives throw a few grains of paddy 
into the boiling liquid. If the husk scales ofi, the boiling is regarded as BoiUng. 
sufficient, not otherwise. 

Sir Thomas Wardle speaks very favourably of sappan in wool-dyeing Preparation of 
and in calico-printing. Of the pods, he observes that they are astringent 
and much used in dyeing and tanning since they produce with salts of 
iron a rich black. It may be doubtful whether the pods alluded to are, 
however, those of this plant ; they may be those of C. digyna. Sule, 
speaking of Berar, describes the manufacture of a special dye called 
ahashai from the wood. Giles similarly says that in the Karenni country 
a plant known as the sawJcu (possibly sa'p'pan) afiords from the powdered 
root a brick-red dye that on being boiled with cotton becomes permanent 
and requires no mordant to fix it. 

By the Sanskrit authors sappan is often treated as a form or quality of 
sandal-wood. It is not generally recommended as a medicine either by Medicine, 
the Hindus or by the Muhammadans of India, but has for years been 
employed by Europeans in India as a useful substitute for logwood. [0/. 

Rept. Gent. Indig. Drugs Comm., i., 156.] Ainslie speaks of the emmena- 
gogue properties of a decoction of the root. 

According to the Pharmacographia there are two qualities of the wood Trade_ 
met with in Indian shops, viz. the Singapore and the Dhunsari, with a 
third and less valuable obtained from Ceylon. It sells at from Rs. 30 to 
Ks. 42 per handy of 7 cwt., according to quality. Fawcett {Monog. Dyes 
Bomb., 15) calls it by the old name — “ Brazilian-wood,” and speaks of 
it as imported from Siam and Malabar. It sells at Ks. 2 per 12 seers (24 
lb.) and is largely used in preparing gulal. Formerly it was extensively 
employed in Ahmedabad in cotton-dyeing but has been superseded by 
aniline, which is sold under the appropriated name of patanga. In this Aniline 
connection it may also be remarked that in Lahore I found a yellow aniline 
sold in packets under the namepbrma : illustrations of the direct adapta- 
tion of the aniline wares to the markets of India, the former being intended 
to supplant the classic patang and the latter the piori. [For chemistry caiemistry. 
c/. Pharmacog. Ind., i., 500; Journ. Chem. Indust., 1898, xvii., 691 ; 

Hanausek, Micro. Tech. Prod. (Winton. and Barber, transL), 1907, 

252, etc.] 

[Cf. Marco Polo, Travels, 1290, ii,, 312, also n. 315,* Yoxth^kaiSu, Travels, 

1610, 205; Garcia de Orta (though often cited, does not apparently allude 
to it) ; Linschoten, Voy. E. Ind. (ed. HakL Soc.), 1598, i., 121 ; Banerjei, Agri. 

Cuttack, 199 ; Monographs, Dyes and Dyeing i — Hadi, 78 ; Fawcett, 16; Holder, 

1896, 2; Banerjei, 1896, 13, 17, 23, app. ii. ; J. D. Fraser; F. H. Giles, 4 ; 
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THE PIGEON-PEA 

H. G. Leveson, 6 ,* B. B. Sule, 5 ; Notes on Dyes by Conserv, For. E. Circ. Burma, 
1896 ; Liotard, Memo. Dyes, 24-6 ; Talbot, List Trees, etc., 141 ; Rec Bot. Surv, 
Ind., ii. (Plants, Chota Nagpur), 99.] 

CAJANU INDICU ^ Spreng, ; FI. Br. Ind., n., 211 ] Legumi- 
Nos^. The Pigeon-pea, Embrevade, Pois d’Angole, Cytise des Indes, etc., 
dal, cadjan, tuvar {tmer), tur, tJior, arhar (or arar, or or), rahar dal, lahar, 
oroha, gela-mdJi, togari, hanalu, 'pehyen-Jchyung, etc., etc. 

History. — The pigeon-pea would seem to have been introduced into the West 
Indies (Grisebach, FI. Br. West Ind., 191) and to America from Africa, and 
apparently through the slave trade. It has been long cultivated in India, 
but nevertheless no Indian botanist has recorded having found it wild, or 
even naturalised, so that there would seem little doubt that in India it is an 
introduced plant. It is not mentioned in any of the early Sanskrit works. 
In Rheede’s time (1686) it was regularly cultivated in Malabar, and bore 
practically the same vernacular names as at the present day. On the other 
hand, several travellers mention having found it wild in Africa. Schwein- 
furth, according to Jumelle {Les Cxdt. Colon., 1901, 128), for example, dis- 
covered it wild in the region of the Upper Nile. Welwitsch {Cat. Af. PI., i., 
pt. i., 266) speaks of it as cultivated and wild in the coast districts of 
Angola — its vernacular name being jinsonge or quinsonge. Loureiro makes 
mention of it as both cultivated and wild in China and Cochin-China, but as 
opposed to that view Bretschneider does not allude to it as having been known 
to the ancient Chinese scholars. Seemann speaks of it as introduced into Fiji 
by the missionaries. In Madagascar it is an important and apparently very 
anciently cultivated plant. 

Varieties and Races. — There are two forms of this well-known pea, which by 
some authors have been viewed as species. They are apparently of independent 
economic value and hence may be here separately indicated : — 

C. bicolor, DC. ; Sloane, Hist. Jam., 1725, ii., 31 ; Burmann, Thes. 
Zeyl., 1736, 86, t. 37; Hughes, Hist. Barbados, 1150, 199, t. 19; Cytisus 
pseudocajan, Jacq., Hort. Bot. Vind., 1770, i., 54, t. 119 ; C. Cajan, Tussac, FI. 
des Antil., 1827, 4, 94, t. 32 ; Cytisus Cajan, Descourt., FI. Pittor. et Med. des 
Antil., 1827, iv., 221, pi. 280 ; Bot. Reg., 1845, xxxi., t. 31 ; Duthie and Fuller, 
Field and Garden Crops, 1882, ii., 20, t. 34. This might be described as a large 
bush, 6 to 8 feet in height, according to Roxburgh, with a circumference of 
20 feet around the extremities of its branches— in other words, twice the size 
of the next form. The flowers are yellow streaked with purple, and there are four 
to five seeds in the pods, which are also marked with dark streaks. Roxburgh 
(the author from whom most recent writers have compiled) tells us that it is 
commonly sown with the flkst rains in June, ripens its main crop in about nine 
months, and yields 600-fold. It is in reality a perennial, but from its yielding 
a poor second crop, is in India usually treated as an annual. In the West Indies 
this is called Congo or Angola pea, and in India it is best known by the name 
arhar, 

C. flavus, DC. ; Rheede, Hort. Mai., 1686, vi., 23, t. 13 ; Plukenet, 
Aim., 1696, ii., 293, Phyt., 213, f. 3 ; Rumphius, Herb. Amb., 1750, v., 377, t. 135, 
f, 2 ; Duthie and Fuller, l.c. 20, t. 33. This is a much smaller plant than the 
preceding. It has been described as having perfectly yellow flowers, and usually 
only two or three seeds in the pods, which are never spotted. It is known in the 
West Indies as the no -eye pea and in India as thur or tu'oer. According to Rox- 
burgh it is sown in September, occupies the soil as a rule for only three months, 
and yields 100-fold. 

Rabi and Kharif.^TliQ recognition of these plants as distinct crops can hardly 
be viewed as having received in India the attention that the subject deserves. 
They practically correspond respectively to the rabi and Jcharif phases of most 
Indian cixltivated plants. In the Botanical Magazine (1879, xxxv., 3rd. ser.. No. 
6440) is given a beautiful illustration, and description by Sir J. D. Hooker of a 
form of Cada'tx%ts which was grown at the Royal Gardens, Kew, from seed 
supplied from Calcutta by Sir George King. This proved to be botanically an 
■ intermediate form that broke down the specific distinctions of c. flavtta and 
c. hicoior. Subsequent writers accordingly accepted these as but varieties 
of one species. In the plant grown at Kew the flowers were pure yellow, and the 
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stipellse those of fiavus, while the spotted pods were those of hieoior. Many 

years previously Jacquin cultivated at the Botanic gjardens of Vienna two 

forms of Caa€tnus, the seeds of which he tells us were obtained from Tranque- 

bar (near Tanjore) and from the Lesser Antilles respectively. The former grew Climatic 

to a much larger size than the latter, and flowered freely. His admirable plate Influences. 

shows the Indian plant to have been €, hi€soior. The plant cultivated in 

the Antilles has been repeatedly figured and described since Jacquin’s time, 

but in all cases it would also appear to be c. hicoioi\ The inference may, in 

fact, be drawn that that form is much more tropical in its habitat than €. fiavtis, 

which in India is a cold-season crop. 

Mollison {Textbook Ind. AgrL, Mi., 70-3) does not apparently appreciate Bombay Races, 
the full value of the two botanical varieties indicated. He tells us that in 
Bombay there are two forms — (1) with white seeds, grown mostly in Gujarat ; 

(2) with red or light-brown seeds, grown to a slight extent in Gujarat and in 
general cultivation throughout other parts of the Presidency. “ These va- 
rieties,” he then adds, “ appear to hybridise freely when grown mixed.” 

“ The red-seeded variety does not grow well in the black soils of Surat and 
Broach.” Further on he, however, ' says the tuver is raised mainly as a 
mixed crop, and participates in the tillage given to its associate. It is grown Associated 
with bajra (in that case being sown from 1st to 15th June) ; with juar (June- Crops. 

July) ; with kodra (June) ; with sesamum (September), etc., etc. Thus in 
Bombay there are both rahi and kharif races of this pea, just as in most other 
parts of India, and these correspond doubtless with the botanical varieties 
briefly described above. The existence of two separate crops (the seeds of which 
would most probably not be interchangeable) is directly stated by the Annual 
Reports of the Department of Land Records and Agriculture, where the area 
devoted to the kharif and rahi forms is shown separately. In the Thana Gazetteer Period of 
it is stated that an early crop occurs on the uplands and a dry-weather crop on 
late or rahi soils, and that these ripen in November and February respectively. 

It is thus certain that the existence of two such crops, one occupying the soil A tbree-months’ 
for only three months and the other for nine months, is a far more important gr^^e-nionths’ 
circumstance than the colour of the pea, the more so since it seems probable 
that the peas may be white, red or mottled in both varieties, the colour of the 
seed being possibly a racial characteristic. 

Cameron writes of Mysore that there are three forms of a large Three Porms 

form confined to gardens, known as turuk-togari, and two smaller field forms m Mysore, 
known as walada-togari and sauna^togari respectively. Stewart, speaking of 
the Panjdb, observes, “The yellow and parti-coloured kinds are not uncommon, panj&b Porms. 
the one as a cold-, and the other as a hot-weather crop.” Of Raipur, we read of 
there being two forms of arhar or tur, a small and early form (possibly C. flaytis) 
known as harona, and a larger and late kind called mihi. Both these are said to 
be sown at the same time, but the former ripens about two months before the 
latter. Duthie and Fuller tell us that is the form most extensively ^own 

in the United Provinces, and that flitvtts takes its place in the Central Provinces, tj. Prov. 

The ti(/r grows remarkably well in Nimar — a man on horseback being often 0. Prov. 
completely hidden within the fields. Roxburgh was told of a third form met 
with on the highlands which constitute the northern boundary of the Circars. 

J. J. Wood (Bee. Bot. Surv. Ind., ii., 20) says that in Chota Nagpur there 
are three varieties and that these ripen in January, March and November. 

Basu {Agri. Lohardaga, 1890, 69) observes that there are two forms known TwoPorms. 
as maghoa and cheytoa, so named from the months when they come into season, 
but the maghoa has much larger peas than the cheytoa. So again Banerjei Bengal and 
{Agri. Cuttack, 1893, 82) says there are two kinds of arhar, the pala or Assam Porma. 
chaitra and the deo or nali. Of Assam, Basu {Agri. Ledg., 1903, No. 5, 136) 
remarks that the dal grown locally is inferior to the imported pulse, and that 
accordingly it is more frequently raised with a view to protect sugar-cane, than 
as a pulse. It ripens in March to April, 

Cultivation.— Hot-season Peas. — Througliout the world pigeon-pea culti- Cultiva- 
vation has been commended as desirable f<5r all tropical countries, on account tion, 
of the green peas it affords being an excellent substitute for the common 
garden pea, and it comes into season during the hot months when the ordi- 
nary pea is not available. With this object in view its cultivation has been 
extended into most temperate and moist tropical regions. An exoeilent 
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account of the plant, for example, will be found in The Agricultural Gazette 
of New South Wales (1892, hi., 6). In India it is most frequently grown as 
a mixed crop, especially var. Mcolor, and more particularly as a rotation 
crop for cereals. The sowings are ordinarily in drills or lines that divide 
the field and often are so arranged as to protect the intervening crop from 
climatic inclemencies. A common system is every fourth row to be tur. 
The yield cannot, therefore, be stated without information as to the 
extent to which this crop occupies the soil. So again it frequently 
remains on the ground for a much longer period than its associated crop 
or crops. If grown alone on good soil the yield may be 2,000 lb. per 
acre, but as a mixed crop it averages about 500 to 700 lb. or even much 
less ; some of the test experiments in the Central Provinces, for example, 
show a yield of only 400 lb. It is a hardy plant and thrives in seasons of 
drought when other crops fail. It is one of the best leguminous restorative 
plants known to the Indian agriculturist. \Cf. Agri. Ledg., 1894, No. 7, 198.] 

Diseases and Pests. — E. J. Butler {Agri. Journ. Ind., i., pt. i., 
25-30) has rendered admirable service by his investigations into The Wilt 
Disease of the Pigeon Pea and Peeper. The former plant,” he says, 
“ has been found to sufier habitually from a condition like that of flax 
(linseed) which is known as “ flax sickness ” in Europe and America, and 
which has thrown great difficulties in the way of successful flax cultivation 
in several countries. The flax disease is due to a parasitic fungus de- 
veloped in the soil, and an allied fungus is responsible for ar Aar sickness 
in India.” In consequence consecutive cultivation of flax or pigeon- 
pea on the same soil is followed by disastrous increase of the disease. At 
present it is found over an immense extent of country ; Bombay, the 
Central Provinces, the United Provinces and Bihar being the areas most 
aflected.” It has been reported from the Pan jab ; in fact, “ with the 
exception of Madras,” where Butler says he has “ neither seen nor heard 
of it,” one may assume that wherever the crop is extensively grown, the 
disease is to be found. The reader desirous of full particulars should con- 
sult Butler’s paper. It will there be found that the fungus in question is 
described to penetrate the tissue of the plant and to accumulate within 
the vessels that carry the food supplies, thereby causing the pigeon-pea 
to turn black and decay gradually until it is completely wilted. “ It is 
thus clear that no direct treatment can be successful against a disease of 
this t3rpe. The parasite early enters the internal tissues of the plant, and 
is then out of reach of any curative application.” Our author conse- 
quently explains that there remain but two possible methods of diminishing 
the ravages of this disease. The first is the introduction of longer systems 
of rotation than are usually followed with arhar cultivation, so as to 
give time for the soil to be freed from infection. The second, the dis- 
covery or production of wilt resistent forms of the plant. In 1894, while 
touring through the Central Provinces and Berar, I discovered a disease 
very prevalent on the tur, and ascertained that it was caused by a parasitic 
fungus on the roots {Agri. Ledg., 1895, No. 20, 322) ; and very likely, 
therefore, it was the disease her^e dealt with. 

Turning now to the pests, it may be observed that a caterpillar, ille, 
often destroys the first crop of pods ; but frost is by far the most serious 
danger. On usar {reh) soils it will not thrive. \Gf. Agri. Ledg., 1897, No. 
13, 231 ; 1901, No. 13, 424; Maxwell-Lefroy, Mem. Dept. Agri. Ind., 1907, 
i., 142, 149, etc.] 
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Cultivation 

Area and Production, — It is impossible to form any trustworthy Area, 
conclusions regarding the total supply of this dal in India, or of the area 
under the crop. Mollison speaks of 700,000 acres in the Bombay Presidency. 

Duthie and Puller estimate for milion acres in the United Provinces 

as partly or entirely under it. In recent Bombay official papers mention 

is made of 566,465 acres Ichanf and 14,024 acres mhi having been in 

1902-3 under this crop. It is not known if these figures were worked 

out as pure or as mixed crops. In the Season and Crop Report (1905-6), Provincial 

the area in the Presidency proper is said to have been 443,365 acres. 

In connection with the United Provinces we read of 2,039,692 acres, 
doubtless mixed crops, and for the Central Provinces 262,493 acres, both 
returns being for 1902-3. In connection with Berar it has been stated 
that for the year named there were 266,709 acres under this pulse, all 
grown as hJiarif crops. Regarding the other provinces of India no recent 
estimates are available, so that a full statement of the area for all India 
cannot be furnished for any one year. It is placed in official statistics under 
the heading of “ Other Food-grains including Pulses,” of which the total 
for all India has, during recent years, ranged from 27 to 29 million acres. 

Similarly particulars cannot be afforded regarding the trade in the Trade, 
pigeon-pea since it is placed under ‘‘ Other sorts of Crains and Pulse.’’ 

Mollison says that the dry pulse sells at from 35 to 40 lb. per rupee, and Price, 
in exceptionally cheap years 50 lb. or more to the rupee may be obtained. 

The ofidcial publication Prices and Wages (1906, 72-3) gives an elaborate 
statement of the annual returns (seers per rupee) of this pulse in all 
provinces of India back to 1861, A further table {Ic, 122-3) re- 
duces these to quinquennial averages, and the following are the prices 
given for the five years 1901-5 Eastern Bengal and Assam, 10*8 
seers per rupee ; Bengal, 11*75 ; Agra, 12*59 ; Oudh, IS’Ol ; Rajputana, 

14*18 ; Central India, 10*32 ; Panj^b and N.W, Frontier Province, 10*49 ; 

Smd and Baluchistan, 9 ; Boinbay, 9*56 ; Berar, 10*15 ; Central Pro- 
vinces, 10*65 ; Nizam’s Territories, 15*97 ; Mysore, 7*02 ; Upper Burma, 

8*19; Lower Burma, 8*37 (the seer equals approximately 2 lb.). 

Econo ic Value, — In India the pulse is highly esteemed by the Pood. 
Natives, who regard it as the third in rank of importance among 
the leguimnous Seeds. Taleef Shereef (Playfair, transl., 1833, 10) 
describes it at length, adding that a decoction of the leaves makes an 
antiseptic wash. It enters very largely into the vegetarian diet of the 
Hindus and is sold either in the form of split peas or as pea-meal, of which sput Peas, 
sweet cakes are often made. Many of the early European authors, writing Pea-meal, 
of the East Indies, speak of this pea as in demand by seafaring people. 

Rheede, for example, says it is specially valued as a food for ships’ com- valued by 
panics. Burmann observes that pigeons live on it, and men chiefly when seamen, 
on board ship. Decourtilz {Ic, 222) remarks that from the peas may be 
prepared a sort of sago much sought after by British and American 
sailors— an observation that recalls the parody on The Mariners of 
England ’’ who lived on “ yellow peas ” (see Cicer, p. 295). 

Sometimes the tender green pods with their contained peas are in 
India cooked in curry like French-beans. They constitute in fact an Prencb-beans. 
excellent Vegetable much neglected by the Europeans resident in 
India. Of the- ripe peas there are, as already indicated, at least two 
seasons of their coming into market, viz. November to December for Seasons, 
the early crop, and February to April for the late. The chief crop is the 
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last mentioned. The plants are cut oS close to the ground by a sharp 
knife and conveyed to the homestead, where they are stacked on the 
threshing-floor. The leaves and pods are then stripped or shaken ofi 
and the grain thrashed out. The leaves form a valuable Fodder, and 
occasionally a pruning of the young shoots is taken and given to cattle. 
The outer integument of the seed with part of the adhering kernel is a 
favourite food for milch-cows — it is known as chuni {Agri. Ledg., 1895, 
No. 6, 75). The pea or meal is largely employed as a cattle-medicine. 
[Cf. Cattle Diseases, Agri. Ledg., 1896, No. 28, 275, 283, etc.] 

Church {Food-Grains of Ind.) gives the composition of the husked pea as: — 
water 10'5 ; albuminoids 22*3; starch 60’9; fat 2’1; fibre 1*2; and ash 3*0. 
The nutrient ratio is 1*3 and the nutrient value 80. “It is wholesome and 
nutritious when properly freed from the husk, its irritant and laxative character 
being thus greatly reduced. It is not unusual to find that the higher-priced 
and finer qualities of this pea have been slightly oiled before sale, to improve 
their appearance. This practice is not unknown in reference to wheat in the 
South of Europe.” Leather {Agri. Ledg., 1901, No. 10, 356) has published 
his analyses of some four samples of this pea : one, a white, and two, red 
peas from Poona, and a fourth from Cawnpore. His results for the white pea 
may be here given to allow of comparison with the above : — moisture 6*77 ; 
oil 6*93 j albuminoids 13*25 ; soluble carbohydrates 51*38 ; fibre 18-10 ; soluble 
minerals 6*44 ; sand 3*13 ; total nitrogen 2*45 ; albuminoid nitrogen 2*12. 
Leather thus found higher proportions of fibre and minerals than given by 
most other chemists. \Of. Greshoff, Chem. Zeit., 1903, No. 42.] 

The stalks are used as fuel, the larger ones being prized for the charcoal 
sold tQ the makers of gunpowder. The thin straight branches are employed 
for roofing and basket-work, as also for the wattling of carts and the tubular 
wicker-work linings of wells. 

In Northern Bengal and Assam the arhar is specially grown as a food-plant 
for the lac-insect. One of the earliest accounts of this special industry (lac- 
rearing) was written by Buchanan-Hamilton in his Statistical Account of Rang'pur 
(1809). He there gives the plant the name of mendu-kolai and says the seed 
is sown in the spring, generally in the form of a hedge around gardens. In the 
beginning of the cold season the insects are apphed by tying to each bush a 
small branch containing those about to produce larvae. A year afterwards 
the twigs of the bushes are then found to be covered wdth the lac incrustations 
{Agri. Ledg., 1901, No. 9, 218). There would seem to be much less lac reared 
on arhar in Bengal nowadays than in former years. In Assam the opinion 
is held by the Garos and Miris that while the lac-insect may be reared on many 
plants, the arhar forms its most convenient and suitable food. If sown and 
well watered in November, the young plants are fit to be transplanted at the 
close of the following rains — end of October — and each should average 4 feet 
in height. They should be planted 4 feet by 8 feet apart (about 1,360 to the 
acre), and will be ready to receive the insects two years after date of sowing. 
They should be charged with stock-lac in November : about 40 lb. will be 
necessary to the acre. One year later, the crop should be obtained, each bush 
yielding about 8 lb. or 6 lb. of cleaned lac, which at present rate would fetch 
about £144 per acre, less expenses. If well cared for and properly pruned, 
to prevent flowering, seed for next year’s crop being left on the bushes, the 
same plants may continue to yield for several years. \Cf. Agri. Ledg., l.c. 232, 
271.] 

Jumelle {Les Cult. Colon. {Aliment.), 1901, 128-31) gives a most interesting 
account of the cultivation of this plant in Madagascar for the purpose of feeding 
a special silkworm {landihe) of that country. This industry exists mainly in 
the south of the island at Betsileo. It would appear to be a silk that 
resembles tasar or eri. The landib^ is said to be the :Boroceras cajani of ento- 
mologists. It lives in the open air, and forms its cocoons among tufts of grass placed 
■within the bushes for that purpose. It lays its eggs in March, is in chrysalis for 
one month, and takes eight days to spin its cocoon. It requires a warm, sheltered 
situation, Tussac {FI. des Antil., 1827^ iv., 94-6) also alludes to the fact 
that a silkworm is reared on the leaves of the Angola-pea. Arhar silk would 
thus seem well worthy the attention of the Indian vcuftivators as a possible 
additional source of revenue. 
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GALA U ^ Linn* ; FI. Br. Ind,^ vi., 436-62; Beccari, Rec. Bot. 
Surv. Ind., 197-230 ; Gamble, Man. Ind. Timhs., 1902, 734-7 ; Mason, 
Burma and Its People (ed. Theobald), ii., 137-9 ; Brandis, Ind. Trees., 
1906, 650-4 ; Palmed. A genus of tropical palms, often climbing ; 
the long rope-like stems of several species constitute the chief qualities 
of the “Canes and Rattans” of commerce. 

History.— Rattan, it may be explained, is synonymous with Cane, is 
in fact identical, being the Malay word rotan — a cane. In modern 
usage the word “ reed ” denotes as a rule a hollow grass-stem (the 
bamboo is an arborescent reed), and the word “ cane ” implies a solid 
palm-stem. The separation into canes and reeds, whether etymologically 
correct or not, is a convenient industrial distinction. In fact the only 
desirable exception might be made in the case of the solid bamboos 
(male bamboos, as they are often called). These are used as walking- 
sticks, lance-shafts, and even more directly for some of the purposes for 
which the true canes are specially employed. But certain species of one 
or two other genera of palms such as LcBmonorops and Llectocomia 
are used indiscriminately with those of Calamus as true canes. 

pecies and Varieties.— Before proceeding to discuss the Indian 
trade in “ Canes and Rattans ” or to furnish particulars regarding the 
associated industry of Basket or Wicker-work, it may be desirable to 
enumerate the more important species and to exhibit, while doing so, 
their habitats, their better-known vernacular names, and their special or 
individual properties and uses : — 

Gala aeanthospathus, Griff. ; the gouri-het, puhha-het, rue, ru, etc. An 
extensive climber found in Eastern Nepal, Sikkim, Bhutan and the Khasia hills 
at altitudes of 2,000 to 6,000 feet. Gamble says, “ the best of the rattan canes 
of Sikkim. The canes are rather thick, and where obtainable are used for cane- 
bridges, chair-making, and walking-sticks, but are now getting scarce.” 

C. gracilis, Roxb., FI. Ind,, iii., 781. The mapuribet, kraipang, hundi-bet. 
Upper Assam, the Khasia hills, Cachar and Chittagong — a species with very 
slender canes. 

C. G uba, Ham.j in Mart., Hist. Nat. Palm, iii., 206, t. 175, f. 1; 
{Dcemonorops Quruba, Mart., l.c. 330, var. Mastersianus and var. Hamiltonianus), 
The keyini (or kyeing-ni), sundi-bet, quahi-het. A scandent plant met with in the 
forests of Bengal, Assam, the Khasia hdls, Chittagong and Burma. The slender 
canes are used in basket-work. 

C. latifoU , Roxb., FI. Ind., iii., 775 Beccari {l.c. 211) regards macracanthus 
as a subspecies. The dangribet, brul, korak-bet, sain, yama, yamata kyeir (or yan-ma- 
hta) ; and var. macracanthus — ruehee, rabi, groom, phekori^bet. A stout climber 
found in the Sikkim Himalaya, the Terai and East Bengal to Assam, Chittagong 
and Burma. These canes are very strong and much in demand for walking-sticks 
and all forms of basket-work ; the brul has the reputation of being best suited 
for walking-sticks. This is by far the strongest cane that finds its way into 
Indian trade at all plentifully. By most persons, in fact, it would very possibly 
be regarded as the true rattan of the commerce of the Eastern side of India 
and of the greater part of Burma, 

C. leptospa X, Oriff. The lat, chemchun — a scandent slender species of the 
damp valleys of the Eastern Himalaya and Terai swamps, the Khasia and 
Naga hills and Manipur. Canes thin and apparently not of much value, though 
used locally. 

C. otaiig, Linn. ; P,oxb., FI. Ind., iii,, 777; FI. Br. Ind., vi., 447 ; 
Mart,, Hist. Nat. Palm, iii., 334, t. 116, f. Blume, Pumphia, 1847, iii., 33; 
<7. Roxburghii, Grif., ixiCalc. Joum. Nat. v., 43 ; G. monicus, Boxb., l.c. 783 ; 
C. scipionum, pQxtly Lamk., Bncy cl., yi., 304; Dodge, Useful Fibre Plants of the 
World, 102. A very numerous assortment of vernaculars might be given for this 
plant such as;— bent, pepa, pemu, prabba, veta, natar, perambu, rotan, eic. 
An extensive climber found in the Central Provinces, the Deccan, Kamitak, 
Konkan and Ceylon. According to Roxburgh it is a native of Bengal and the 
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Coromandel Coast, delights in a rich moist soil, where there are bushes and trees 
for it to climb on. It seems probable that Roxburgh may not have sufficiently 
separated this from the two following species as cane-yielding plants, c. jiotang 
proper is not met with in Bengal. The slender stems are the common rattans 
of Central and Southern India ; they are used for basket- and wicker-work, 
chairs, mats, blinds, etc., but are not strong though easily worked. [Cf Taylor, 
Topog, Stat. Daccat 1840, 52 ; Brandis, Ind, For., 1887, xiii., 55 ; Thiselton- 
Byer, Ind. For., l.c. 185.] 

C. tenuis, Roxb., FI. Ind., hi., 780 ; Griff., Palms Brit. Ind., 1850, 57, 
t. 193, A, B, c ; Prain, Bee. Bot. Surv. Ind., ii., 347. This is the bet, bent, 
chachi-{sanchi) bet, bandhari bet, kring, jalla bet, jali, etc. A very long scandent 
plant met within the Sub-Himalayan tracts from Behra Bun eastwards to Assam, 
Sylhet, Chittagong and Pegu. This is the common cane of Northern India 
and Bengal. It is largely used for basket-work, mats, screens, chairs, etc., etc. 
The fruit is eaten in times of scarcity. \Cf. Innes, Jungle Prod., etc., 1898, 13.] 

C. Vi ‘nalis, WiUd. / Palmajuncus viminalis, Rum/ph. — a Javan plant ; 
var. fasciculatus, Becc. {G. faaciculatua, Roxb., FI. Ind., hi., 779). The 
bara-bet, pepa beti, amla vetaaamu, kyeinga, etc., and according to Roxburgh 
it is the umba-vetua of Sanskrit. It is a stout scrambling and climbing species 
of Lower Bengal, Orissa, the Karndtak, Chittagong, Burma, the Andaman Islands, 
Penang and Cochin-China. Cane thin but strong, makes excellent walldng- 
sticks and is the chief rattan of the Eastern Peninsula. 

onorops Jenkinsianus, Mart., Hist. Nat. Palm., h., 327 ; Prain, Rec. 
Bot. Surv. Ind., ii,, 347. This is the gola-het, gallah, etc. A stout scandent 
rattan found in Eastern Bengal, Barjeeling Terai, Assam, the Khasia hills, the 
Sundribans and Chittagong. The canes are long but are said to be rather soft, 
though extensively used for basket-work. 

. zianus, Becc., l.c. 219. A stout species of the tropical forests of 
the Andamans, giving useful canes and a kind of dragon’s-blood gum. 

Plectoco ia hi alayana, Gnff. ; Calc. Journ. Nat. Hist., v., 100. FI. Br. 
Ind., vi., 478. The runul, ranol, etc. A gregarious climber found in the Sikkim 
Himalaya. The thin stems are employed for tying fences and in common basket- 
work. 

C e R tt s; k:et- d Wiekep-wopk.— Few 

plants are more useful to tlie inhabitants of moist tropical regions than 
the canes and rattans. The long scandent stems constitute the canes of 
commerce. 

The stems when freshly cut contain a large quantity of liquid, 
which may he collected by blowing through short lengths, and from 
this, by evaporation, a red resin may be obtained. One of the best- 
known qualities of that resin is sometimes called “ East Indian Dragon’s- 
blood.” This is, however, for the most part prepared from the fruits of 
several species of Calamus, met with in Eastern Sumatra, South Borneo 
and Penang. The gum exudes naturally from between the scales of the 
fruit, but inferior qualities are obtained by boiling the fruits or by tapping 
the stems. The only Indian species hitherto reported as afiording this 
resin is J>. Kurzianus — a species already brie% indicated. The false 
Dragon's-blood, met with in Indian commerce, is imported into Bombay 
from Sumatra, Penang, etc., in large cakes or is found compressed into 
bamboo tubes. The true Dragon’s-blood is, however, procured from 
Socotra and is derived by tapping the stems of several species of 
Draccena not Calamus. \Cf. Y earhook of Rharmacy, 1884, 234-6 ; 1897, 
180 ; PJiarm. Journ., 1893, xxiv., 47, 108 ; Pharmacog. Ind., hi., 532-5 : 
Eew Bull, 1906, 197-9.] 

The fruit in the species of Calamus is produced in great clusters, and 
the inner succulent layer is often an edible refreshing bitter-sweet pulp. The 
roots and young sprouts are eaten as vegetables and somewhat resemble 
asparagus. But the species of the above-mentioned genera owe their chief 
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value to the great strength more particularly of the outer woody layer of 
their long flexible stems. As substitutes for ropes these are invaluable, and 
in the countries where they abound, canes 300 to 400 feet in length are fre- 
quently employed as the bearing-ropes of suspension-bridges. They are 
also used in towing heavy objects, stones, logs of timber, etc., and formerly 
were much valued in the East as cables for ships. The smaller canes are 
extensively employed throughout the world in basket-work both entire 
and stripped. Chairs, sofas, couches, baskets, etc., are constructed of 
entire canes wound round and round and fastened to each other by thin 
strips of the cane-bark. When the interstices are filled up, they become 
water-tight baskets and granaries. A strong and durable floor-mat is 
similarly made of these canes placed close together and held in position by 
binders of cane-bark. Canes are also very largely used as walking-sticks, 
umbrella-handles, and to give strength in saddlery and harness. Loureiro 
{FI. Cochinchin., 1790, 210) under G. Scifionum says, “ Pro baculis ex 
dignitate, vel elegantia manu gestandis ” — a description fully applicable 
to the Malacca and Whangee canes of to-day. But of course the chief 
European use for canes is in furniture and basket-making. Machinery 
is now utilised in stripping the barks into cane-ribbons, thus leaving 
the core in the form of a perfectly round and even rod. These rods 
are employed in the construction of fancy baskets, chairs, window-blinds, 
where great strength is not essential, and they have the advantage over 
the silicious stronger bark-ribbons in that they take colour readily. The 
waste fibre obtained during stripping and trimming the ribbons and cane- 
rods is used in upholstery along with, or as a substitute for coir. Wiesner 
{Denhschr. AJcad. Wien. Math.-Nat., 1902, Ixxii., 15-6) refers 

repeatedly to the Chinese employment of rattans in the manufacture of 
paper. Tschirch (Indische Heil-und Nutz'pflanzen, 1892, 169) very pictur- 
esquely describes the varied uses of the cane from caned boyhood to cane- 
seated dotage. His illustrations are forcible, but add little or nothing new. 
[Hanausek, Micro. Tech. Prod. (Winton and Barber, transl.), 1907, 255-61.] 
Trade in Canes . — The Forest Departments of the various provinces 
of India, including Burma, publish annual reports from which it might 
be gathered that the yearly crop of canes amounts to about 10,000,000 
maunds and the annual revenue therefrom from Ks. 50,000 to 60,000. The 
Reports of the Conservators of Forests in Burma for the year 1904-5, 
for example, show a total revenue from canes amounting to Rs. 37,775. 
The imports of canes and rattans into India from foreign countries 
may be said to average from 30,000 to 40,000 cwt., valued at from 2 to 3J 
lakhs of rupees (38,436 cwt., valued at Rs, 3,85,674 in 1906-7). These come 
mainly from the Straits Settlements and Siam. The exports to foreign 
countries of Indian canes come to from 1,000 to 3,000 cwt., valued at from 
Rs. 20,000 to Rs. 50,000 (2,427 cwt., valued at Rs. 38,100, in 1906-7), but 
in addition there is also a re-export trade (foreign canes exported) formerly 
of about the same quantity and value as that just mentioned, but showing 
a considerable diminution in recent years (673 cwt., Rs. 11,291, in 1906-7). 
It is thus significant that India, with its v^st supplies of canes and rattans, 
should not be independent of foreign tropical countries, and the explanation 
may possibly lie in the cheaper sea as compared with land transit. Large 
towns like Bombay, Calcutta and Madras find it more economical to 
obtain their supplies from the Straits than from the inland forests of 
India. (See askets, p. 115 ; also ats and attin , p. 775). 
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PINNAY OP DOMBA OIL 


CALOPHYLLUM 
INOPHYLLU 
Mast-wood 

\Cf. Paulus Mgineta (Adams, transl.), iii-j 171 ; Linschoten, Voy. E. lyid. (ed. 
HakL Soc.), i.? 96-7 ; Birdwood and Foster, E.I.C. First Letter Book, 201, 480 ; 
Milbum, Or. Comm., 1813, ii, 133, 506; Robinson, Desc.- Acc. Assmn, 1841, 
53-4, 360, 368-9; Lewin, Hill-tracts of Chittagong, 1869, 131-2; Jackson, 
Comm. Bot., etc., 1890, 158; also in Journ. Soc. Arts, xxxvi., 1109, 1122; Agri. 
Bull. Straits and Fed. Malay States, April 1903, 129-36, 157-60 ; Bull. Imp. 
Inst. Board Trade Journ., suppl., Dec. 31, 1903 ; Wiesner, Die Rohst. des 
Pflanzenr., i., 172, 339; ii., 59, 185, etc.] 


D.E.P., CALOPHYLLUM INOP YLLU , JDhvn. ; FI Br. Ind., i., 

29-33. 273; Gamble, Man. Ind. Timhs., 57 ; Cooke, FI. Pres. Bomb., i., 80 ; 

as -woo . Ind., i,, 173 ; Brandis, Ind. Trees, 1906, 54 ; Guttifer^. 

Mast-wood, the sultana- charnfa, surpan, surangi, pinnay, punang, puna, 
undi, ponnyet, etc . — punngaa (Sansk). An evergreen tree, which in some 
localities, especially when near the sea, attains a considerable size. It 
is indigenous throughout the Western Peninsula, Orissa, Ceylon, Burma 
and the Andaman Islands, and is distributed to the Malay, Polynesia, 
Australia and the islands of Eastern Africa. 


Poon. Spar. 
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Medicine. 


Extract. 


Timber, 


Ma^ts, 
Spars, etc. 


Species and Varieties. — Besides the above there are four other species of 
CaiopJiytiunr worthy of special mention in this place. These are; — ^(1) c. 
poiifaiituwm,, Wall., the kandeb, kironli, kraidone ; an evergreen tree of Northern 
and Eastern Bengal, the Khasia hills, Chittagong and Martaban. (2) c. 
hiie, Willd., the pantaga, ialchumi, dakar-tdlddd ; a tall evergreen tree of 
Tenasserim, the Andaman Islands and Ceylon. (3) c. totnentomim, Wight , — 
the Poon Spair, nagari, surhoni, etc. ; a large evergreen tree often 150 feet in 
height, self-propagated in the western coast forests from N. Kanara to 
Travancore. (4) €. WigHUanuwi, Wall.; the hohbi, irai, cheru pinnay, axi evex- 
green tree found along the Western Ghats from the Konkan to Travancore. 

Properties. — There appears to be little doubt that the true Gum Tacamahaca, 
formerly attributed by some writers to c. inopnyiitiwt, is neither obtained from 
that nor from any other Indian tree. But when wounded the stems and also the 
fruits of the mast- wood exude a small quantity of bright-green pleasantly scented 
Resin (soluble in alcohol) which is not collected nor made any use of at the present 
day. Rheede observes, however, that it is emetic and purgative, so that it would 
appear to have been formerly of medicinal value. From the seeds is expressed a 
greenish-coloured Oil, known as Pinnay or Domba Oil. According to some the 
yield is as great as 60 per cent, by weight, and the oil is said to congeal when cooled 
below 50°. The seeds are collected twice a year, in August and again in February. 
The oil possesses a disagreeable odour and flavour, but is fairly extensively used 
for burning, and is valued, especially in Polynesia, as an external application in 
rheumatic affections. Mixed with chaulmagra oil (p. 1068) is also employed for ex- 
anthematous eruptions. In Pondicherry the oil is believed to be very useful 
in the treatment of scabies, a property specially mentioned by Rheede in 1686, and 
again by Rumphius in 1750. The chief centres of production are Bombay, 
Goa, Travancore, Tinnevelly, Tanjore, Puri, etc. It is said to fetch a little 
more than half the price of cocoanut oil and is fairly extensively exported from 
India to Burma. The oils of c. tovnentoswTt^ and C. JViyittiari.uwi are 
similarly expressed from the seeds, but do not differ in properties and uses from 
that of c. ittopiiyiixi'nt. Rumphius afi&rms that in his day the bark was 
boiled down along with that of a plant which he named Sideroxylon, and the 
decoction given as a purgative ; he also states that warriors carried a little bottle 
of the oil by their sides and smeared it on their spears and bolts, believing that 
they were thereby more likely to pierce the objects against which they were thrust. 

The Timber is moderately hard and close-grained, and by Sebert {Les Bois 
de la Nouvelle Caledonie) is believed to be magnificent for cabinet-work. All 
the species, and in particular tfle Poon Spar c. toxnentosxi'm., ssre highly 
serviceable for masts, spars, railway-sleepers, machinery, etc., but for these 
purposes are much less in demand than formerly. Linschoten (Voy. E. Ind. (ed. 
Hakl. Soc.), i., 67) alludes to the “long masts for shippes ” sold at Cananor, 
and Hamilton (New Acc. E. Ind., 1744, i., 267) says the Poon-masts are heavier 
and stronger than fir. They are sometimes employed, especially c. poiyaitmttnt, 
in boat-building. [Cf. Elliot^ FI, Andh,, 1859, 155, 160 ; Moodeen Sheriff, Mat. 
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1878, 

Sec.), 

CAL.OTROPI GIGANT A, It. Br. ; and C. ppoeer , R, d. .P., 

Br. ; FI. Br. Ind., iy., 17 ; Wiglit, Illust Ind. Bot.j ii., t. 155, 156a ; also ii., 33-49. 
Ic., t. 1278 ; Gamble, Man. Ind. Timhs., 491 ; Cooke, FI. Pres. Bomb., ii., Mladar. 
151 ; Asclepiadejs — the Swallow- worts. 

abitat. — The two species indicated above are so nearly the same from 
tbe practical standpoint that they may bere be treated conjointly. The 
former is an erect spreading perennial bush wbicb cbiefiy frequents waste 
lands in tbe warm moist tracts of most tropical countries, in India being 
especially abundant in Bengal, Assam, South. India, and distributed to 
Ceylon, Singapore, the Malay and China. The latter is a slightly 
smaller plant, met with chiefly in the drier regions, and so far as India 
is concerned is most abundant in the Sub-Himalaya (from the Indus to 
the Ganges), also in Central India, Hajputana, the Deccan and Upper 
Burma, and is distributed to Persia and Tropical Africa. Both species 
are known by the following names : — maddr (sometimes written by 
Europeans as mudar or even muder), dJc, dkanda, drha, rui (a name 
specially suggested by the silk-cotton), yercum, erukkam, jilledu, yekha, 
erukku, etc. But the former species is sometimes called the purple and 
the latter the white dkanda — the drka and dlarka. The name maddr is 
derived from the Sanskrit manddra, hence the synonyms rudra, aditya, 
surya-'pattra. To its name arkaparna (sun or lightning-leaf) is doubtless 
due the tradition of its blinding properties. 

Histoiy. — One of the earliest European writers to describe this plant was Pros- 
per Alpinus (De PI. JSgypti, 1592, ch. xxv.). He tells us that it is the heidelsar 
of Alexandria, where it grows in damp places. Rheede was the earliest Indian 
botanist to narrate its properties {Hort. Mai., 1679, ii., t. 31), and he furnished 
a most accurate drawing of it. He calls it ericu. Rumphius {Herb. Amh., 

1755, vii., 24, t. 14, f. 1) gives a poor illustration but describes the plant 
in great detail under the name of mador. Jones (As. Pea., 1798, iv., 267) 
deals with it under the name area. Roxburgh placed it in the genus .4.»ciepi ft8, 
and Robert Brown a little later assigned to it a separate position under 
Cniot't'ojiHs. It is a sacred plant with certain Hindus, and is associated with the Sacred to 
observances of the maruta or winds, the demigods of rudra. The ancient Arabs Rudra. 
also appear to have had superstitious beliefs regarding it since they associated 
it with sun-worship. It is a popular tradition in many parts of India that 
the great Emperor ALkbar was so named from having been born under the 
shade of an ak bush. It is the uahar of the Arabs and the khark of the Per- 
sians, but the former seems to be a generic word for milk-yielding plants and 
was possibly restricted to CaiotrojHs at a comparatively late date. Abu Hanifeh 
was perhaps the first Arab writer to give an explicit account of it, but much 
useful information will be found in the writings of Ebn Baithar (Southeimer, 
transl., 1842, ii., 193). [Cf. J or et, Lea PL dana UAntiq., 1904, ii., 354.] 

Properties and Uses.— Tbis plant may be said to yield Gutta-percha Products, 
from the milky sap ; a strong Fibre from the bark; a useful Floss 
from the seeds; and a Medicine from the root-bark. Space cannot, 

however, be afiorded to do more than review even these properties very 
briefly, and there are many minor ones that cannot even be mentioned. 

The (7utte"perc/ia.— The inspissated,, and sun-dried sap (milk) drawn Gutta- 
from the stems constitutes the of India. Hoopev {Rept. Labor, percha. 

Ind. Afws. (Indust. Sec.), 1905-6, 29) calls it a pseudo-gutta and gives its 
composition as “ 37-9 insol. ; 52;9 resin ; and 9*2 ash.” He then adds that 
it contains large quantities of a/ban and fluavil resins (see p. 627), There 
are large tracts of the sandy deserts of Rajputana and Central India, as 
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Mad., 1891, 46-7 ; Bidie, Gat. Prod. Paris Ex., 1878 ; Man. Trichihd^oly^ 
77 ; Lisboa, Useful PI. Bomb., 12 ; Hooper, Pept. Labor. Ind. Mus. 

1904-5, 24, etc.] 
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THE INDIAN MADAE PLANT 

also of Sind, in whicli this plant is not only the most prevalent hut almost 
the only form of vegetation met with. In many instances also it has been 
observed to be the pioneer in the reclamation of sterile tracts (see Alkalis, 
Reh^ p. 53). If, therefore, a demand could be originated for any one or 
all collectively of the products of this plant, much good might result to 
India. Its production could be fostered and by selection and cultivation 
the quality and quantity of the produce improved, until the plant assumed 
the condition of a regular crop for poor soils. But unless some method 
could be designed for extracting the milk from shoots cut on account of 
their fibre, it is feared that it would not pay to tap the plant specially for 
its gutta. The stems and twigs are too small and the yield from each too 
little to justify the opinion that methodic tapping would prove remunera- 
tive as an industry by itself. Moreover, it has been found by chemical 
experiment that Calotropis gutta, being a fairly good conductor of 
electricity, is not suited for electrical purposes and is thus very possibly 
debarred from one of the most profitable markets for this class of product. 
Heyne [Tracts, etc., Ind., 1814:, 245) says that the milk instead of reddening 
vegetable blue colours, changes them to green. [Cf. Kew Bull., 1886, 45.] 

Bark Fibre. — The bast fibre has attracted considerable attention and 
been spoken of as one of the best of Indian fibres. The great difficulty 
appears to consist in the inability to separate it rapidly and cheaply. 
Unfortunately the fibre cannot be prepared by retting the stems since 
it is reported to rot when so treated, and yet the cleaned fibre when made 
into fishing lines and nets (as is the case in Karachi) seems quite durable 
and very strong, especially when used in sea-water. Mr. Liotard, after 
many experiments performed in Calcutta with fibre- extracting machinery 
generally, arrived at the unfortunate conclusion that the hopes formerly 
entertained by himself and others regarding this particular fibre were 
never likely “to be realised: — (1) because of the small percentage of 
fibre (1*56) to weight of stems, and (2) the shortness of the ultimate 
fibre. But in recent experiments conducted at the Imperial Institute 
with a sample procured from Madras, Dunstan found that the staple 
measured fully 12 inches. \Cf. Agri. Ledg., 1899, No. 2, 7.] Dodge 
[Useful Fibre Plants of the World, 1897, 104) observes that an acre of 
ground planted 4 by 4 feet with this plant will yield 10 tons of green 
stems and 582 lb. of fibre : this would mean a yield of roughly 2-6 
per cent. He then adds that the fibre possesses many of the qualities 
of flax though somewhat finer. Its fineness, tenacity, lustre and softness, 
in fact, fit it for many industrial purposes. Cross and Bevan found that 
when nitrated it could hardly be distinguished from silk, and long years 
ago Wight showed that a rope of this fibre broke with a weight of 
407 lb. when a similar rope of cotton gave way with 346 lb., and coir 
with 224 lb. It is, however, quite incorrect to affirm, as has been done 
by Wiesner [Die Rohst. des Pflanzenr., 1903, ii., 317), Dodge and others, 
that this fibre is -widely used in India. Although prepared to a small 
extent for very special purposes, the greatest possible difficulty was 
experienced in procuring the ie^ pounds required. 

M!r. G. W. Strettell [New Source of Revenue to India) advocates the 
value of this plant as a paper material. Eoutledge did not form a high 
opinion of its quahties. \Cf. Kew Re'pt., 1877, 37.] It may thus be fittingly 
concluded that were it found possible to utilise the gutta as an additional 
source of revenue, the fibre, either for textile purposes or paper-making, 
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light, in spite of all that has been said to the contrary, prove worthy of 
Decial consideration. [0/. A^ri. Ledg., 1899, No. 2.] 

ploss . — The coma of hairs or floss from the seeds constitutes one Floss, 
f the so-called vegetable silks or silk-cottons. This was chemically sak-cotton. 
samined by Cross {Agri. Ledg,, 1897, No. 17, 365) and found to 
ossess an abnormally high percentage of furfural. It was further be- 
eved to give evidence of being unsuited for some of the purposes of Unsuited for 
tie textile industries. Dunstan, in a report dated November 18, 1904, ^ 

peaks of Calotropis floss as containing a much smaller proportion 
f cellulose than cotton. He shows €. r/i (pintea to contain 64*3 ceiiuiose Low. 

er cent, cellulose, and C. 69*8 per cent., while under similar 

onditions cotton yields 95 to 96*5 per cent. In practical experiments 
i has been found that the staple was too short and too light for existing 
lachinery, the latter property allowing it to be blown away. It is, 

.owever, a soft, very white floss, with a beautiful silky gloss, and has 

leen repeatedly spun experimentally in Europe, and the textile produced 

auch admired. Reporting on a sample of the floss submitted to him 

y the Imperial Institute in 1897, Mr. C. E. Collyer observed that some 

^ears previously the floss had been in demand for fancy textile purposes, Faacy Textnes. 

>ut that it had dropped out of use owing to the difficulties arising horn 

variation in the quality of the parcels sent and the intermittency of the nitermitteat 

upply when requirements arose. He thought that the trade might be 

evived if a moderate but continuous supply could be guaranteed. Good 

quality floss might realise id. to 6d. per lb. The pods and seeds should 

)e removed but the floss left in its natural condition unopened and 

liscoloured portions removed. Notwithstanding all this, no progress has 

)een made in the utilisation of the fibre. In India it is largely employed 

or stuffing quilts, its lightness being of great advantage, and in upholstery upiioisteiy. 

t holds a recognised position, since pillows and cushions stufied with it 

Lre said to be very cool and refreshing. It is also to some extent regularly pisbing Lines 

pun and made into fishing lines and nets. At the Delhi Durbar Ex- 

libition, His Highness the Nawab of Bahawalpur showed one or two 

ugs woven of madar floss, and these were much admired and supposed Ruga. 

)y many to have been made of silk. 0. Latimer {Monog, Car'pet^maTdng 
?l., 1907, 9) speaks of the attempt being made in Bahawalpur to grow 
he ok required in carpet- weaving. [0/. Kew Rept., 1881, 32-3 ; Watt, 

Ind. Art at Delhi, 1903, 433 ; Hanausek, Micro. Tech. Prod. (Winton and 
Barber, transL), 1907, 70.] 

Early Kecords of tne Floss. — Such then is all that can be said of the utilisation Famed Textiles. 
)f this floss at the present day. But there would appear to be little doubt that a 
ew centuries ago this flbre was regularly spun and woven into some of the most 
beautiful textiles for which India was then famed. Human labour was of much 
ess value then than at the present time. Modern advances coupled with the import 
)f cheap European goods seem to have destroyed the old industry. It would 
ippear fairly certain that the madar floss was the “ grass,’* the “ cloth of herbes,” o-rass-dotbs. 
‘herba,” etc., of early European travellers and traders in Bengal, more especially 
Drissa. Further that the traffic they allude to gave to the English language the 
expression “ Grass-cloth,” which later on became associated with a textile derived 
rom China. Thus Csesar Frederike about 1563-7 {HaJcl. Voy., ii., 358) speaks of 
‘ Cloth of herbes,” — “ a kinde of silke which gr6weth amongst the woodes without 
my labour of man, and when the bole thereof is growen round as bigge as an 
)renge, then they take care onely to gather them.” Rhea could never have 
Deen found as a \^d plant in Orissa, and the allusion to the “ bole ” or fruit from 
vhich the fibre was obtaiaed precludes rhea from consideration altogether. 

The passage most unquestionably denotes Calotropis gigantea. This view is 
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confirmed by Fitch, in 1585 [Halcl. Voy., ii., 359), who gave an account of his 
explorations of the G-anges, including Orissa (Orixa, as he calls it) where there 
was “ great store of cloth which is made of Grasse which they call yerua.^' That 
vernacular name is clearly a form of the word that denotes Caiot^'opis through- 
out Orissa and the Karnatak to this day. Doubtless also Linscho ten’s “ Hearbe 
Bengalen ” was the same textile. I have purposely made reference to Linschoten 
under :Bo&Unieiritt 'txivea because all modern writers whom I have been able to 
consult quote the above passages, and several others to the same ehect under 
rhea, in place of CnXotro^piSy to which they most undoubtedly belong. Pyrard, 
who visited India in 1601-10, in his chapter on Bengal ( Voy. E. Ind. (ed. Hakl. Soc.), 
i., 328-9) makes mention of the silk herb being brighter than silk itself. Coming 
to more recent dates, Alexander Hamilton (iVeiw Acc. E. Ind., 1727, i., 393), who in 
1688 visited Bengal and passed up the Ganges to Benares and Patna, describes 
Balasore as producing manufactures of cotton, silk, mixed silk and cotton, and 
of “ herba (a sort of tough grass) of which they make ginghams, pinascos, and 
several other goods for exportation.” Even so late as 1813 Milburn mentions 
among his Bengal piece goods “ herba taffaties.” 

Though it is certainly most surprising that this ancient industry in silk- 
cotton textiles should have died out completely and been all but forgotten, 
it is a useful object-lesson of the possibilities of the future, which manufacturers 
would do well to consider. (For other Silk-cottons, see Bombax, p. 168.) 

Medicine, — It would take many pages to indicate even a titke of 
tke information that exists on tke varied medicinal properties of tke 
milk, tke flowers, the leaves and the root-bark. The late Dr. Kanny 
Lall Dey regarded madar as a useful medicine when given during 
remission of intermittent fevers, and especially if these were associated 
with eczema. The majority of Indian medical writers extol the merits 
of the root-bark in the treatment of dysentery. In order to verify these 
opinions, the study of madar was taken up by the Central Indigenous 
Drugs Committee of India. Authentic parcels of the root-bark were 
procured and made up in the form of both a powder and liquid extract. 
These preparations were issued to a selected number of Hospitals and 
Dispensaries throughout India, with the suggestion that they should 
be used as alteratives and alterative tonics. By chemical tests it had 
been previously ascertained that the bark of mature plants was prefer- 
able to that of immature ones, since they contained a higher percentage 
of the acid and bitter resinous matter on which the property depended. 
Ultimately an extensive series of reports came to hand {Re^pt. Cent, Indig. 
Drugs Comm., 1901, i., many passages), the combined verdict of which 
would seem to be that as a substitute for ipecacuanha it is not so satis- 
factory as its reputation would seem to imply. In fact in acute dysentery 
and chronic diarrhoea it is found undesirable and certainly less efficacious 
than ipecacuanha. When given in large doses it frequently occasioned 
nausea and vomiting, so persistent and severe as to make the drug objec- 
tionable if not dangerous. In small doses of say 3 to 5 grains of the 
powder (preferably) its action on the stomach was that of a mild stimulant, 
hence the opinion was often expressed that it might with, advantage 
be combined with cinchona in the treatment of certain fevers. As an 
emetic the powder, in doses of 30 to 40 grains, was found very efiectual. 
In the Hemp Drugs Commissions Report (1893-4, i., 156) it is mentioned 
that the juice of the madar is employed to enhance the potency of ganja^ 
[Cf. Taleef Shereef (Playfair, tiansL), 1833, 5 ; Taylor, Topog, Stat. Dacca, 
1840,^ 57 ; Hooker, Him. /own., 1854, i., 36-7 (temperature of leaves and 
sap) ; Elliot, FI. AndJi., 1859, 74, 111, 162, 176 ; Jackson, Comm. Bot. 19th 
Cent., 1890, 127 ; Pharmacog. Ind., ii., 428-37 ; Kanny Lall Dey, Indig. Drugs 
Ind., 1896, 56-7 ; Collett, FI. Sim., 1902, 315 ; Gaz. Multan, 1901-2, 17.] 
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CAM LLIA, Linn. ; FI. Br. Ind., i., 292-3 ; Friitex The, Jacobus D. .P., 
Bontius, Eist. Nat. et Med. Ind. Or., 1631 in Piso, Ind. TJtri. re Nat. et ^”.3; 
ilfec?!., 1658, pi. 88 ; The Sinensium, Ja^coh Bieyn, Exot. PL, 1677, 111-5, 
with plate (said to have been made after a sketch by William ten Rhyne ) ; 

Thea, Kfempfer, Amo. Exot., 1712, 605-31, pL 1-2 ; Thea japonensis, 

Valent., Hist Simp., 1722, 132-43 and 2 pi. ; Bohea Tea and Green Tea, 

Hill, Exot Bot, 1759, pi, 21-2 ; Thea hohea and T. viridis, Lettsoin, Nat 
Hist Tea, 1772 (new ed. 1799) with 2 coloured pi. ; T. viridis, Smith in 
Rees's CycL, 1819, xxxv. ; T. stricta, hohea and viridis, Hayne, Gewachse, 

1821, vii., pi. 27-9 ; C. Thea and 0. viridis, Link, Enum. PL Hort. 

Berol, 1822, ii., 73 ; T. viridis and T. hohea, Booth, Trans. Hort. 

Soc., 1830, vii., 519 ; T. viridis, Bot Mag., 1832, No. 3148 ; C. hohea 
and theifera, Griffith, Notulce, 1854, iv., 553, 558 ; Ic., iv., t. 601, 

S 1-3 ; T. viridis and hohea, Choisy, Mem. Soc. Phys. Genh^e, 1855, xiv., 

151; T. chinensis, Seemann, Trans. Linn. Soc., 1859, xxii., 337-52, t. 61 ; 

Money, Prize Essay in Journ. Agri.-Hort Soc. Ind., 1871, hi., 143-441; 
Thiseiton-Dyer, Journ. Linn. Soc., 1873, xiii., 329 ; Heuze, Les PL Indust, 

1895, iv., 206-7 ; Watt, Pests and Blights of the Tea Plant, 1898 : Watt 
and Mann, l.c. 1903 ; Watt, Tea and Tea Plant, Journ. Roy. Hort. Soc., 

1907, xxxii., 64-96 ; Ternstrgemiace^. 

Species and Varieties of Tea. — Linnseiis ((?6n. FI., 1737) indicated two genera, Botanical 
Thea and Camellia. The differences he established turned on whether or not Na e. 
the stamens were free from each other or united, and on the number of cells and 
seeds in the fruit. Accordingly he placed Theti in Polyandria M onogynia axid 
Canieiua in MonadelpJiia Polyandria. Subsequently (8p. PI., 1753, 515, 698) 

Linnaeus assigned the tea plant as the type of TUea and the J apanese Camellia 
as the type of cameiua. But it has since been abmidantly established that 
Linnaeus was incorrect in regarding the stamens as being free in the tea plant, and 
it is a matter of everyday knowledge that on the same tea plant fruits may be 
found with one, two, three or more seeds. Modern botanists are accordingly only on& 
agreed that the two genera cannot be separately upheld. Hence it may be regarded Genus, 
that priority of accurate generic recognition of the structural peculiarity of the 
stamens (were there no other considerations) necessitates the retention of the 
name Camellia, and the reduction of Thea. Turning now to the specific name. 

In the first edition of the Species Plantarum, Linnseus (without giving any 

description) called the tea plant Thea ftiuemitis and remarked that he had seen 

some specimens with six petals and others with nine, but he left it to those who 

had the opportunity of studying the living plants to say whether that peculiarity 

denoted two or only one species. In the second edition of his work (published 

1762) Linnaeus discarded the name T. sinensis (without giving any reason) 

and accepted Hill’s conclusion that there were two plants, which he named Supposed to be 

T. the plant with six petals — and T. viridis — the plant with nine petals, Species. 

Linnaeus then adds (still following Hill) that the leaves are longer in viridis 

than in hohea, but he says nothing of Hill’s contention that the former yields 

“ green ” and the latter “ black tea.” In the third edition of his work Linnaeus 

made no alterations, but in the fourth (prepared by Willdenow, 1797) a few 

additional particulars are given (of the two forms above indicated) and ar. hohea 

is referred to two varieties : — (a) laxa — a plant with rough elliptic oblong leaves 

—and (6) strieta — a plant with plane lanceolate leaves. 

Seemann pointed out that on his own copy of the sixth edition of the Genera ono' G-enus and 
PZan^arwm, Linnseus had written certain corrections which show that the material One Species, 
then to hand had induced him once more to amend and amplify his description. 

Since then many botanists have striven to uphold the two Linnsean genera, 
their recognition being regarded as justified *by certain trivial peculiarities of 
the calyx or, as Seemann affirms, of the stamens, but the final conclusion of 
the majority of writers, as already indicated, seems to be that they constitute 
but one genus and one species of tea. Engler and Prantl {P fianzenf am., ISQ5, 
iii., 6, 182-3), the most recent authors, reduce CameiUtt, to orhea, and restore 
the rejected name iTiieo- But it would seem that that specific name 
cannot be given as a collective appellation for the many races of the cultivated 

209 14 



THE TEA PLANT 


GA LLIA 

T A 

Japanese Camellia 

tea plant, since it was rejected by Linnaeus and, as Seemann points out, is geo- 
graphically hardly correct. Long years ago Sims [Bot. Mag., 1807, 998) recorded 
th© conviction that there was but one species of tea, and further that Thea would 
have to be reduced to CamviHa, Link, however, accepted two forms of the tea 
plant, and called them Cnnieiiia Thea and €. viriais, and thus reduced Thea 
to Camellia. 

Bohea. The name Bohea is a corruption of Wu-i (Bu-i) mountains in Fuh-kien, long 

famous for Black Tea. According to Martyn (Miller, Gard. Diet., 1807), Linnaeus 
gave the name Camellia in honour of Kamel, a Moravian Jesuit, who collected 
plants in the Philippine Islands and sent them to Ray and Petiver between the 
years 1683 and 1700. The Abbe Berlese thinks, however, that the genus was 
Introduction to named after an Italian, Father Camelli, who is said to have introduced 
Europe. c. japoniea from Japan to Europe in 1739. Linnaeus {Hort. Cliff. , 1737, 204) 

makes the interesting observation that although seven separate consignments of 
seed had been received at Clifford’s garden in Holland, none had germinated, 
nor was he aware of any garden in Europe where the plant had been grown. 
Commenting on that statement, Breyn refers to J. Commelin {Cat. PI. .Hort. 
Amstel., 1689, 346), who makes mention of the cultivation of the tea plant, but 
whether, adds Breyn, raised from seeds or live plants transported to Europe, 
he was unable to ascertain. This little episode brings to mind the repeated 
references to the sacred associations of the Chinese and Japanese with their 
tea industry and their unwullingness to furnish information regarding it. In 
fact the explanation of the failure to germinate the seeds may very probably 
Boiled Seed. have been due to the not unusual circumstance of these having been boiled before 
being allowed to be exported. Du Halde {Gen. Hist. China (Engl, transl), 1736, 
iv., 21) speaks of tea as ‘‘another plant made use of in Physick.” He then 
tells us that “ the best tea grows in the middle of the trees which are most exposed 
Best with Long to the sun.” “ The tea whose leaves are long and large is the best, on the 
Leay^s^^^ contrary that which hath small short leaves is not esteemed good ; that which 

hath its leaves curled is the most valuable, and that which hath them quite 
smooth is the worst.” Here we have the practical man discussing the large- 
and small-leaved forms of the plant for which the botanist of that time invented 
names. But history is only repeating itself. Had the Indian planters con- 
sidered these and other such passages they might have saved themselves the 
trouble and expense of introducing the small smooth-leaved Chinese plant, and 
taken at once to the large and bullate-leaved Assam indigenous. 

There are several erdtivated and wild forms of Camellia, but only the 
two that are of economic interest and, it might be said, of exceptional value to 
man, need be here dealt with : — 

Garden 1. Ca ellia japoniea (including c. Saf^anqtia). The Cultivated or Garden 

Camellia. Camellia. This plant may be spoken of as a modern introduction to the 

gardens of Europe and India. It is accordingly not described by the early 
fathers on gardening. The year 1792 is generally mentioned as that of greatest 
interest in the history of the camellias, since all the better known kinds may be 
said to have appeared simultaneously about that time. For twenty to thirty 
years subsequently considerable interest was taken in their cultivation, and the 
number of forms, grown in hothouses, multiplied rapidly. But the great delay 
in their first arrival may be accounted for by the maritime struggles for su- 
premacy in the Eastern trade, between the Portuguese, Dutch and Spanish, 
which culminated in their temporary expulsion from both Japan and China. 
To this same circumstance also is largely due the shroud of religious secrecy that 
opposed the development of the trade in — 

he Tea 2. C. Thea, The Tea Plant; the t^u or cA’a, she, theh of the Chinese and 

Plant. tsfa, cha, ts-cha of the Japanese — words which have practically accompanied 

the prepared leaves as tea, tay, the, cha, chai, etc., etc., into most of the lan- 
guages of Europe and Asia. The English word tea was originally pronounced 
like the Chinese te or tay, hence Pope {Ra'pe of the Loch, 1712) rhymes it with 
obey. It changed, however, . very shortly after, since Edward Moore rhymes 
it (1750) with “Mrs. P.” ^ 

Wild Plant. ahitat. — Several writers report having met with the tea plant in a wild con- 

dition in certain parts of China and Cochin-China, It was discovered wild, or 
at all events completely acclimatised, in various parts of Assam by Bruce, Scott, 
Jenlcins and Charlton, and the so-called indigenous habitats were examined by 
the “Tea Commission” and specially reported on by Griffith. In 1882 the 
wild tea plant was found by me as a forest tree or large bush in the eastern tracts 
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of Manipur, and again, in 1894, was specially investigated in the Naga' hills 
in connection with an effort to ascertain to what extent the pests and blights 
of the cultivated tea plant existed on the wild or acclimatised stocks. There 
would seem little doubt that it has been cultivated for several centuries at least, 
in Upper Burma and the Shan States, and doubtless may be wild in these 
countries also, though according to most observers it occurs in isolated spots, 
similar to those in the greater part of the Assam area ; hence it could of course 
under these conditions be upheld as a survival of former cultivation rather 
than as manifesting a truly indigenous habitat. [Of. Agri. Ledg., 1896, No. 27.] 
istory. — Bretschneider {Bot. Sin., 1892, ii., 20, 130-1) states that the tea 
plant is mentioned in the ancient Chinese Dictionary, the Rh-ya. It is 
there called kia and k'n-tu meaning bitter). He further explains that 
the Chinese character T'‘u, which has so many other meanings in the early Chinese ohiaese 
classics, may, however, have specially meant tea. He then adds that the ^5-ecords. 
comparatively modern Chinese character cKa arose through a confusion with 
that of «’ It, somewhere between 202 b.c. and 25 a.d., but that it did not come 
into general use much before the 7th or 8th centuries. So in the same way the 
■character ming, which woiild appear to denote the tea plant, occm*s as ming 

(= tea vegetable) in works written some centuries b.c. The Shans and Yegetable Tea. 
Burmans to this day use pickled tea-leaves (see Letpet below) more as a vegetable 
relish than as a beverage, and it seems possible that this may have been the 
condition of use during the earliest classic times of China. We read that Wang use as a 
Meng, father-in-law of the Emperor, in the middle of the 4th century, was fond Beverage, 
of drinking tea, and set it before his friends, but they found it too bitter and 
generally declined, feigning indisposition. So again Bretschneider tells us 
that according to the Ch'a-pu — a special treatise on tea, published between the 
10th and 13th centuries — the Emperor Wen-ti (589-605 a.d.) was recommended 
by a Buddhist priest to drink boiled ming leaves as a medicine for headache. 

It is somewhat curious that Ksempf er relates a similar J apanese tradition that 
would seem to attribute the introduction of the plant to that country by Darma, 
the third son of an Indian king. But if the fu of ancient Chinese classics be 
accepted as denoting tea, it may have originally been viewed as a medicine 
obtained from the plant known as ming, cKuan and kutu. The habit of drinking 
a decoction of the specially prepared leaves, there, would seem no doubt, is of 
•comparatively modern origin. In the 8th century a.d. we have the first un- 
doubted evidence of tea having become a regular industry, for in the annals of 
the Tang Dynasty we learn of its being subjected to an imperial duty. It was Imperial Duty, 
not regularly cultivated in Japan until the ISth century. That tea drinking in 
the rest of the world is quite a modern habit may be inferred from there being 
no classic names either for the plant, the prepared leaves or the beverage, in 
•Japanese, Sanskrit, Arabic, Persian, Hebrew, Greek or Latin, 

Marco Polo, who travelled in China (in the tea districts of Puh-kien) in the Silence of 
13th century, makes no mention of tea, neither the plant, the vegetable nor the Marco Poio. 
beverage, and yet it is well established that the plant and its properties were 
as fully known then as to-day. [Cf. ed. Yule, ii., 37-8, n.] But in passing 
it may be added that he similarly does not record having found the 
people in any part of his long travels drinking coffee. His omission to record 
tea is the more curious, however, since four centuries previously (9th century) 
the Muhammadan merchant Solaiman (according to Beinaud, Relat. des Voy. 
faita par lea Arahea et lea Persians dans VInde et d la Chine, 1845, i., 40) wrote, 

The people of China are accustomed to use as a beverage an infusion of the 
plant, which they call safcTi.” “It is considered very wholesome. This plant 
»( the leaves) is sold in all cities of the Empire.’’ [C/. Maepherson, Hist. Europ. 

Comm. Ind.f 1812, n. 130]. Ramusio (in the introduction to his edition of 

Marco Polo published in 1545) mentions having learned of the tea beverage 

irom a Persian merchant, Hajji Muhammed. It was used all over the country of 

Cathay, where it was called chiai. In 1560, Gaspar da Cruz (in Purchas’ Pilgrimes, 

iii., 180) refers to the porcelain used by the Chinese in presenting to their friends 

the beverage cTia. Maffeius (Hist. Indicar'i^m [Select. Epiat. ex Jnc?. ) 99), in a 

letter from Ludo vie Almeida dated Nov. 1565, similarly says that it was 

the custom with the Japanese to show their friends with pleasure the pots, 

cups, etc., employed by them in drinking of a certain herb, reduc ed to powder, 

which was called chia. Maffeius (in the text of his work which was originally 

published in 1588) attributes the freedom of the Chinese from certain diseases ?-e^<kiaking 

!(stone, etc.) to their habit of tea-drinking, and the Chinese (like the Japanese), ^pan. ^ 
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he adds, take great pride in the teapots which they use m giving a friendly cup. 
Tulpius {Observ. Medicce, 1641) extols the merits of tea as a medicine. It is 
somewhat significant that Garcia de Orta makes no mention of tea as one of 
the commodities brought from China and Japan to India. Linschoten (Foy. 
E. Ind., 1598 (ed. Hakl. Soc.), 1885, i., 157), who usually compiles from Garcia, 
practically repeats Maffeius’s account of tea-drinking in Japan. Trigantius {De 
Christ. Ex^. in Sinas, 1616, i., 68-9) speaks of the hot- tea drink of the Chinese. 
Casper Bauhin {Pinax, Tkeat. Bot., 1623, 147) was apparently the first scientific 
or botanical writer who makes mention of what woifid appear to have been tea. 
But the passage in question does not occur in his earlier work (the Phytopinax^ 
1596). He calls it chaa and describes it as his seventh variety oi Fceniculum 
(Fennel) ! Absurd though this may seem there would appear to be no occasion 
to doubt that he is speaking of tea. Bontius, a Dutch physician resident in 
Batavia — {Hist. Nat. et Med. Ind. Or.^ 1631, in Piso, Ind. Utri. re Nat. et Med., 
1658, 87) — tells us that his friend General Spex had removed all doubt as to the 
nature of the tea plant, since he had studied its cultivation in Japan. Bontius 
then goes on to say that the finer quaUties of the decoction are often so bitter 
that sugar has to be added to make it palatable, and he compares the beverage 
to the cave^' (coffee) of the Muhammadans (seep. 364). He then urges 
that the difference between black and green tea is only in the method of prepara- 
tion — a fact that took Europe nearly two centuries to accept. In Piso there is an 
excellent engraving of Cmtxeiiitx. TUe<t (the Chinese form) drawn from nature in 
Japan by D. Caron, and presented to Piso; Caron went to Japan in 1638 rmder the 
Dutch E.I. Company. [Bretsclmeider, Hist. Europ. Bot. Disc, in China, 1898, 25.] 
Albert de Mandelslo {Travels, rn. Oleaxins, Hist. Muscovy, etc., 1662, 15, 18) says, 
“ At our ordinary meetings every day we took onely The, which is commonly used 
all over the Indies, not onely among those of the Country but also among the 
Dutch and English, who take it as a drug. The Persians instead of The drink 
their Kahwa."" This same statement occurs in Ovington’s Voyage to Suratt 
(1689, 305-9, 427). It is curious, however, that in the Ain-i-Akhari, 1590, 
no mention is made of tea. It was conveyed to Europe by the Dutch East 
India Company, and from Holland was carried to England by Lord Arlington 
and others. In 1660 tea-drinking had become so general that it was taxed 
along with coffee, chocolate, etc., and sold at the coffee-houses. The English 
East India Company soon gave attention to it. In 1664 they made a present 
of some tea to Bang Charles II., and in 1677 the Company had taken 
steps to secure a regular supply. At this time tea sold in London at £5 
to £10 a pound. A few years later (1689) a direct duty on imports (which 
amoimted to 5^, a pound) was imposed. It is further noteworthy that at 
that time the East India Company drew its supplies for Europe via Madreis 
and Surat and not direct from China. This circximstance would thus give 
an air of plausibility to the statement made by Mandelslo that tea was 
drunk in India about the same time, if not before, the habit had been origi- 
nated in England. Evel 3 m {Mem., 1690, ii., 20) speaks of having examined 
a specimen of the “ roote of thea which was so perplexed large and intricate 
that it was wonderful to consider.” Petiver {Op. Hist. Nat., 1767, i., t. 21) 
shows a chair made of the roots of the tea plant which was presented by the 
“ New East India Company” to Lord Somers. Curiously enough, one of the 
earliest and at the same time most instructive botanical specimens of the tea 
plant extant is in the Sloane Herbarium of the British Museum (Ixxxi., 
f. 48). It belongs to a series of specimens said to have been collected 
in Malabar, between 1698 and 1702, by Samuel Browne and Edward Bulkley. 
Browne was a surgeon in the service of the East India Company, and died some 
time prior to 1703. He was succeeded by Bulkley. Both of these officers made 
extensive botanical collections, which were sent for the most part to James 
Petiver. It is just possible that long prior to the discovery of the indigenous 
tea plant in India or to the importations from China of seeds and plants accom- 
plished by Gordon and Fortune (presently to be described), the tea plant had 
actually been conveyed to India and cultivated experimentally somewhere on 
the Malabar coast. But what is most curious of all is that the plant so 
grown was not Cumeiu<t The<z, Link oar. hoheu (the plant presently being 
cultivated most frequently in the plantations of South India), but oar. viridi&, 
and was thus very similar to the so-called “Assam Indigenous.” It is, moreover, 
just possible that upon this very specimen was based the n&me Thea viridis, 
as given by Hill and adopted subsequently by Linnseus. In fact Linnseus pos- 
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sessed only one leaf of the plant, so that the tj^^pe of the species has to be accepted 
as given by Hill [Exot. Bot, he.). 

It may now be useful to refer to a few recent writers and to thus carry the 
story nearer to the present time. John Coakley Lettsom, in the second edition 
of his splendid work, says that he agrees with Ksempfer and Staunton in thinking 
that the question of green and black teas, as also the various qualities of these, is 
a matter of soil, age of leaf used and method of manufacture, and is not due to 
there being two botanically different plants. He gives, however, a coloured 
plate of the “ Green Tea ” plant and another of the “ Bohea Tea.” Both these 
are of course €. Then, Link, but by Assam planters the former would doubtless 
be characterised as a hybrid, with linear-oblong bullated leaves (swollen 
between the veins), while the latter would be viewed as the typical so-called 
Chinese plant, with short ovate-oblong tliick, smooth, dark-green leaves. It 
would thus seem that the finer tea plant of China was Then viruiis, Linn., 
and formerly was, and probably still is to-day, not unlike the Assam indigenous ; 
and hence very possibly stock of the most inferior qualities only was allowed 
to be exported to India. If this surmise be correct it is highly likely that but 
for the discovery in India of a superior indigenous plant, the establishment 
of the tea industry there might have been retarded by many years. At all 
events Indian planters regard the introduction of the so-called Chinese small- 
leaved plant as having been a calamity which it has taken them years of 
heavy expenditure to efface. It is somewhat significant that, while the question 
of the green and black teas has been thus for the second time satisfactorily 
disposed of, it should have been allowed once more to be revived, by certain 
subsequent writers, and to thus disfigure the literature of tea for a great 
many years. But to return to Lettsom’s most valuable work. It is referred 
to several chapters and focuses in these all the practical information brought to 
light by the more trustworthy previous authors. The chapters are : — i. Authors 
on Tea (8-18), in which reference is made to 120 separate books or reports 
on tea that h8wi appeared between 1565 and 1799 (most if not all these have 
been examined by me in preparing this article) ; ii. Origin of the Tea Plant 
(19) ; iii. Trade in Tea (24); iv. Soils and Method of Culture (26) ; v. Gathering 
the Leaves (29) ; vi. Method of Cutting (33) ; vii. Varieties of Tea Plant (38) ; 
viii. Ball or Brick-tea (40), etc. This brief abstract of some of the more 
important portions of Lettsom’s book must suffice to indicate its great merit 
and historic value. Staunton {Auih. Acc. Macartney, Embassy China, 1798, i., 
22; ii., 464) records the exports from China in English and foreign ships, 
1776-95 — a truly monumental work very largely drawn upon by Lettsom and 
others. The quantity is there shown fluctuating between 12 and 37 million 
pounds. The King’s duty on Tea between September 1784 and March 1797 
amounted to £4,832,189. Barrow (Trav. China, 1806, 572), who was Secretary 
to the Earl of Macartney of the British Embassy, practically continues the 
record given by Staunton, and many instructive particulars will be found in 
Milbum {Or. Comm., 1813, ii., 520-42) ; Cooper, {Trav. Pioneer Comm., 171) ; 
Murray (GMjm, ii., 337) ; Maepherson (Z.c. 128-32). From these and' such- 
like works, we learn that in 1703 the imports were 100,000 lb. ; in 1721 they 
attained 1,000,000 lb., and for the hrmdred years 1710-1810 the aggregate sales 
by the East, India Company amounted to 750,470,016 lb., valued at close on 130 
million pounds sterling. In 1722-44 the duty was fix:ed at four shillings a pound 
excise, with in addition a customs’ due of 14 per cent, on the average price. From 
1784-95 the duty was graduallyremitted untfl it fell to 12J percent! Unfortunately 
in 1795 the old course of raising money by taxing tea was again resorted to and 
steadily augmented until in 1819 tea sustained a duty of 100 per cent, and in 
consequence the sales stood stationary at 21 million poimds. But by an Act of 
Parliament the East India Company’s monopoly was abolished ; unrestricted trade 
stimulated competition and reduced the price very greatly. At the same time the 
duty was lowered to from Is. Qd. to Ss. a pound according to quality. In 1856 
the duty became Is., in 1867 it was 6d. a pound, and in 1906, 5d. a pound. 

Species and Varieties of the Tea Plant.— In the fimt days of tea planting 
in India, though the presence of a wild tea plant was regarded as an indica- 
tion of the suitability of the land, the wild plant itself was not viewed with 
favour as the stock to be employed. In fact, as already pointed out, the opinion 
was expressed most strongly by all pr nearly all the experts of 1834^7 in favour 
of ' - ^ ported Chinese stock. 

While that is so it may be said that for the past thirty or forty years the 
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planters have deplored the day when the so-called Chinese tea plant was brought 
to India. At present no planter would for a moment dream of planting China 
tea, few would even grow the hybrid, while the majority would cultivate but 
one only of the several so-called indigenous stocks. The China plants imported 
in the early years of the industry still exist, however, and have furnished the 
seed for a considerable part of the present tea area. In consequence of the 
crossing of the Indian and Chinese plants there has come into existence the ex- 
tensive series of so-called hybrids. Perhaps the clearest conception may, there- 
fore, be obtained by an attempt to classify the forms, as near as may be possible, 
on botanical standards. 

In a paper read by me before the Poyal Horticultural Society (to which 
reference has already been made) I have given my views in some detail. Link 
{l.c. ii., 73) was the first botanist who de&iitely placed the tea plant under the 
genus and as already observed he recognised two forms, viz. o. TUea 

and e. virUUs. There would seem, however, no great advantage in regarding 
the forms indicated as anything more than varieties if not cultivated states of 
one species. Thus : — 

Assam Tea. Ca ellia Thea, Link, Var. (a) viridis ; Thea mridisy Linn., Sp. P^., 1762, 735 ; 

Green Tea, Lettsom, Nat. Hist. Tea Tree, 1799, pi. 1 ; T. viridis, Hayne, 
Gewaehse, 1821, vii., pi. 29 ; Booth, Trans. Hort. Soc. London, 1830, vii., 558 ; 
T. assamica, Masters, Journ. Agri.-Hort. Soc. Ind., iii., 1844, 63 ; Assam Tea, 
Wall., Journ, A,-?. Soc. Beng., 1835, iv., 48, pi. 2 ; C. ? Scottiana, Wall., Cat, 
3668; Thistleton-Dyer, Journ. Linn. Soc., 1873, xiii., 329; etc., etc. 

Under this I assort the following races and cultivated states : — 

1. Assam iDdigenous — This has the mature leaf ranging from 6 to 7J 
inches in length, and from 2J to 2|- inches in breadth. It contains about 16 
veins on each side of the midrib. In passing it may be here observed that the 
value of the number and condition of the veins in the classification of the culti- 
vated races of tea, was first. pointed out in the Pests and Blights of the Tea Plant 
(ed. 1898, 15, 46-9). But there are numerous subraces of the Assam stock, 
such as the Singlo, Bazelona, etc. Collectively they are the most highly prized 
and most widely cultivated of all the Indian forms of the tea plant. It is, how- 
ever, somewhat curious to read in Ovington^s Voyage to Suratt (1689, 308) that 
three kinds of tea were in his time conveyed from China to India, namely, “ Bing, 

Singlo. Singlo and Bohe,’’ This is apparently the first mention by a European writer 

of “ Singlo,” and the surmise naturally arises, how came that name to be given 
to one of the best of the Assam indigenous plants ? 

2. Lushal — Sometimes called “ Cachar Indigenous ” or “ Light-leaved 
Manipur.” Under favourable conditions this forms the largest leaf of all the 
Indian tea plants. It has been measured from 12 to 14 by inches and 
recorded as possessing from 20 to 24 veins. It is not found wild outside the 
Lushai hills and South Cachar. It is a rather delicate plant and will not safely 
bear the hard pruning which may be given with impmiity to other teas. 

3. Naga Tea. — This has a long, narrow leaf, generally from 6 to 9 by 2 to 
3-| inches, with as a rule from 16 to 18 veins. It is very little cultivated except 
in one or two gardens on the borders of the Naga hills’ such as Amguri, but is 
reported to be often used as a crossing stock. 

4. anipur. — This is the wild tea of the Native State of that name. It exists 
there purely and simply as a forest plant, the seed of which, but not the leaf, is 
valued. It is now grown fairly extensively in Cachar and some parts of Assam. 
It is a larger, coarser and broader-leaved plant than the Assam indigenous. The 
average mature leaf is from 6 to 8 inches in length and 2J to SJ inches in 
breadth and usually contains 22 veins. 

5. Burma and Shan — Too little is known of these teas to allow of their 
critical separation from the Manipur plant. The leaves are smaller, thicker, 
more acutely serrated and distinctly more elliptic in shape than with the other 
teas. The plant in question has possibly been grown for centuries more aa a 
vegetable than as a source of the beverage. This circumstance may be found 
to have produced properties withVhich we are at present not familiar. (See 
p. 235 under Letpet. ) 

6. Yunnan and China. — Fortune {Three Years" Wanderings in China, 1847, 
68) speaks of the country south of the Yang-tse-Kiang as the region of Chinese 
T. viridis, the tea being shipped from Shanghai and Ningpo. Crawford [Journ, 
Emh. to Siam and Cochin-China, 1830, ii., 264) speaks of the plant seen by 
him having leaves twice or three times the size of that of Bohea tea.” 
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Var. (/3) bohea ; Thea hoTiea, Linn., l.c. 734 ; Lettsom, l.c. 41 ; Hayiie, Hybrid Tea 
Lc. vii., t. 28 ; Bot. Mag,, 1807, xxv., t. 998 ; etc., etc. The Bohea Tea of Fortune India, 
and others ; the Hybrid Tea of Indian tea-planters. 

Fortune {l.c. 197-224) found this as the chief plant in the great black-tea 
country of Fuh-kien, the tea which is shipped from Canton and Hongkong. It 
is a small-leaved plant with not more than 12 to 14 veins on either side of the 
midrib. It is freely admitted by planters to be a cross between virUUs and 
striata, the plant presently to be indicated. 

Var. ( 7 ) stricta ; this is the form represented in the Linnaean Herbarium Chinese Tea 
by a specimen, No. 1, but which bears no name nor any record. It is also India, 
the T. chtisath in Petiver {Mus. Bar. Nat., 1695, n. 983, in Brit. Museum) ; 

T/»ea //ctf/we (?.c., 1821, vii., t. 27) ; Chinese Tea of the Indian tea-planters. 

This small bush may be seen in Indian seed-gardens flowering and fruiting freely, 
and though never primed it preserves all its characteristics and rarely shows any 
departure toward uaf. vi rift is. The leaves are thick and leathery, from l-^V 
to 2^ inches long, and vary from tV to f inch in breadth. It has rarely ever 
more than 8 definite nerves, while viridis has 16 and hohea usually 12 to 14. 

It is essentially a bush, and even if given the chance it rarely if ever cakes the 
poplar- tree form of the other races. No one has recorded the existence of this 
plant in a truly wild condition ; and what is much more curious, it is more 
abundantly represented in herbaria as coming from India than from China. 

Var. (5) lasiocalyx ; T. lasiocalyx, Planch., MS. ; T. viridis. Wall., Cat., Malacca Tea. 
n. 979 ; ? ? G. axillaris, Roxh., MS. {Bot. Reg., t. 349, for description). This 
interesting form appears to have been met with alone in Malacca and jpenang, 
and is perhaps the most tropical of all the forms of ettutaJHa actually cultivated 
as tea. It seems probable that it may have originated by hybridisation with 
uat'. viridis some of the better known forms of tea, such as uar. stricta. In this 
light the suggestion above made that it may be the plant Roxburgh designated 
as C. ftoci.na.ris becomes of more than botanical interest. At all events both the 
locality and description given by Roxburgh suit uar. lasiocaiyoc to a remarkable 
degree. This is the plant seen by Griffith at Fringe tt near Malacca. 

In order to obtain the true value of the characters above indicated that are 
dependent on the veins of the leaves, it is necessary to examine the shoots which 
spring directly from old wood, that is to say, shoots low down on the stem. Of 
the Manipur and Assam plants — those in most favour in India at present — it may 
be said that the former is much more hardy than the latter and should accord- 
ingly be used wherever liability to drought exists. The Assam gives, however, 
a thinner and more delicate leaf with more flavour, and the value of the tea made 
from it is decidedly greater. All hybrids, so Dr. Harold H. Mann affirms, should 
be avoided ; in other words, all plants that show from 10 to 14 veins — the inter- 
mediates between uar. virifUs and stHcta. [Cf. Pests and Blights (1st ed.), 42-50 ; 

Mann, Factors Deter. Quality of Tea, Ind. Tea. Assoc., 1907, No. 4.] 

EARLY ENDEAVOURS IN INDIAN TEA-PLANTING. 

Discovery of Tea Plant in /iitf/a.— Difficulties having arisen with arly n- 
China. the British Government realised the danger of having no other deavours. 
source of tea supply than China. They accordingly interested the East 
India Company in an effort to produce tea in India. Sir Joseph Banks, 
in 1788, recommended Warren Hastings to attempt its cultivation in introduction of 
Bihar, Eangpur or Kuch Bihar. It appears to have been discovered 
in Assam, perhaps originally by Major Bruce, subsequently in Manipur by 
Mr. Scott, somewhere between 1821 and 1826, but little attention was 
paid to that circumstance until some years later. Lord William Bentinck, 
Governor-General of India, in a Resolution dated January 24, 1834, 
warmly took up the matter of Indian tea cultivation. A Committee was 
appointed by him, with Dr. N. Wallich as Secretary, to report on the 
most hopeful situations for an experimental cultivation. Mr. G. J. 

Gordon, of the firm of Mackintosh & Go., was dispatched to China to 
procure seed, to collect information, and to bring to India Chinese cultiva- 
tors. He was, however, shortly after recalled because wild tea had been 
re- discovered by Jenkins and Charlton in Assam. But had Bruce and 
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Scott’s discoveries received tlie attention they deserved, Gordon very 
possibly would never have been sent to China. As it was, Wallich 
refused to believe that even Jenkins’s plant was the true tea plant until he 
had a sample of tea made from it and sent to him. In due time a Com- 
mission was appointed to visit Assam in order to report on the discovery 
of Indian indigenous tea. It consisted of Drs. Wallich, Griffith and Mc- 
Clelland. They could not agree as to the plant, but for the purpose of 
the Government experiments recommended that the Himalaya should 
be first tried, then Assam, and lastly the mountains of South India. 
They then added that “ the China plant and not the degraded Assam 
plant” should be experimented with. The controversy about black and 
green tea and of the separate plants from which these were supposed 
to be made was doubtless the will-o’-the-wisp that largely influenced 
Wallich to lay down the dictum that the Indian plant was a Camellia 
and not a Tliea — a distinction, as has been shown, without a diflerence, 
and one which greatly retarded the Indian tea industry. Unfortu- 
nately for Wallich his so-called Camellia has since proved very much 
more valuable than the Tliea ^ the merits of which he extolled and which 
alone, in his opinion, should have been cultivated. It may be here added 
that it is remarkable, when so much difference of opinion prevailed and the 
existence of wild tea in Assam had evenbeen challenged, that no one thought 
of drawing attention to the specimen of the tea plant from Malabar 
preserved in the Sloane Herbarium. Had this been done, we should in all 
probability have been told the history of that sample more definitely than 
we are ever likely now to learn, and at the same time a fuller conception 
of the Chinese tea plant would have been obtained than possessed by 
Wallich and others, who denied that the Assam stock was the true tea- 
yielding species. 

Wallich, Koyle and Falconer {Journ. As. Soc., Beng., 1834, iii., 178-88) 
upheld the Himalaya as the preferable locality, while Griffith and Mc- 
Clelland urged the claims of Assam, which they regarded as the indigenous 
habitat of the plant. In guarded yet unmistakable language Griffith gave 
his opinions, even though these were ioimical to the views of his superior 
and colleague, Dr. Wallich. Gordon was in consequence re-deputed to 
China, and on his return to India with a supply of plants, seeds, etc., he 
resigned his connection with the Commission without having written an 
account of his journeys in China. A third mission to China (the expenses 
of which were partly borne by the Royal Horticultural Society of England) 
was organised and successfully conducted by Mr. R. Fortune, who wrote 
in consequence. Three Years^ Wanderings in China (184:7), Tea Districts of 
China (18>h2), and A Residence Among the CAmm (1857). These works 
contain full particulars of his studies of the Chinese industry, as also 
details regarding the plants, seeds, etc., conveyed by him to India. 

Contiauing this brief sketch, it may be added that in India itself a number 
of books and reports on tea appeared in rapid succession, from about the date of 
the Tea Commission’s report. [Of. Griffith, Rept. of Tea Plant in Upper Assam, 
1835 ; C. A. Bruce, jRep^. Manuf. Tea and Tea Plantat. in Assam, in Edinh. New 
Phil. Joum., 1840, xxviii., 126-61 ;; also Acc. JWamt/. Black Tea, 1838 ; Bobinson, 
Assam, 127-8; Charleton, Corresp. regard. Disc. Tea in Assam, 1841; Boyle, 
Tea in Himal., Prod. Res. Ind., 1840, 257-311 ; Jameson, Tea m Kangra, 1853 ; 
also i?epA Govt. Tea Plaiitat., in. Journ. Agri.-Hort. Soc. Ind., vi., 81 ; Wiagrove, 
Assam Tea, 1870; Cochran, Ind. Tea, 1872; Campbell, Pro/ii. (7wZ^. Tea, in Journ. 
Soc. Arts, 1872; Money, Cult, and Manuf. of Tea (1st ed.), 1874 ; Claud Bald, Ind. 
Tea, its Cult, and Manuf .,190^ ; Bainber, OKem. and Agri. of Tea, 1893 ; also Rept, 
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on Ceylon Tea Soils, Colombo, 1900 ; Schulte im Hole, Tropenpflanzer, 1901, ii. 

(Beih.), 37-117.] These may, therefore, be viewed as amplif3dng the citation of 
more or less botanical publications mentioned in the opening paragraph. But 
it is essential to mention still two other works, viz : — (a) Bretschneider’s History 
of European Botanical Discoveries in China — a truly stupendous volume which 
reviews and indeed often quotes very fully most of the scientific authors who 
have written on the Chinese Tea Plant. And lastly (6) Prof. J. J. Rein’s 
Industries of Japan, 1889, which gives a delightful sketch of the early history 
and modem development of the industry in that country. 

Numerous reports were issued by the Government of India, from the 
date of the appointment of Mr. C. A. Bruce in 1836, as Superintendent 
■of their Assam plantations, to the time when they ceased in 1865 to have 
any direct interest in tea. These made public the discoveries accomplished 
and the experience gained. It had been freely announced that when the 
industry no longer required the fostering care of Government, it would be 
handed over to private enterprise. The progress in Assam was such that 
long before Government could resign their Himalayan plantations they iiSa^from ° 
had retired from Assam. It may be here mentioned that the first industry, 
sample of Assam-made tea was sent to England in 1838. From that 
date the progress was rapid. The other day, while examining the 
numerous papers on tea preserved in the India Offi.ce, I came across 
what purports to have been the first fly-leaf of a commercial sale of tea 
made by Government. It is signed by Mr. Thos. Watkins, Superintendent 
of the Government Plantations, and endorsed by N. Wallich, M.D., 
Superintendent H.C. Botanic Gardens. It is dated Jaipur, Upper Assam, rirst Sales. 
March 5, 1841, and headed, “ A Novel and Interesting Sale of Assam 
Teas — the First Importation into the Calcutta Market.’’ That circular 
(reproduced, Journ. Roy. Hort. Soc., 1907, xxxii., 69) announces, in fact, 
two parcels of tea ofiered for sale, namely thirty chests manufactured by 
the Singhfo chief Ningroolla, and ninety-five the produce of the Government 
tea plantations. It may thus be noted that the Singhfos were actually 
manufacturing tea in Assam at the very time apparently that Wallich 
challenged the production of tea as the evidence necessary to convince 
him that the Assam indigenous plant was the true tea-yielding species. 

First Public Tea. Gardens . — The Sibsagar (Jaipur) plantations of the Assam 
Government were sold in 1840 to the Assam Company — the first tea 
concern, and to this day very much the largest Company in India. It was 
an 3 d:hing but prosperous during the first 15 years of its existence, and 
its shares fell so low that they could hardly be sold. But about 1852 it 
began to improve, and with that success the tea industry appeared so 
promising and attractive that speculators eagerly rushed into it. The 
discovery of the indigenous tea in Sylhet and Cachar gave the impetus cacharaad 
for an expansion of the industry into the Surma valley, and in a few years pf^Stions. 
thereafter the whole of the upper portions of the province of Assam (both 
the Brahmaptura and Surma valleys) might be described as converted into 
a huge tea plantation. About this time (1853-5) tea-planting was organised 
in Darjeeling, and shortly after followed Chittagong, Chota Nagpur and parjaeiing 
the Duras. Ultimately tea cultivation spread over every district of India Plantations, 
where there was the least hope of success, but with a rapidity that was 
certain to culminate as it did in the great disaster of 1865-7 . It is needless Disaster, 
to dwell on the causes of that disaster, but the reader is referred to Mr. 

(afterwards Sir) John Ware-Edgar’s full report. It was, briefly, a natural 
consequence of reckless impetuosity, ignorant supervision and positive 
dishonesty. Fortunes were made by th^e few who realised that the tide 
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would turn. The better situated ..gardens were purchased for fewer 
rupees than they had cost pounds sterling to construct. New companies 
were formed to work these and with the avowed purpose of growing tea 
for its own merits, as a commercial article, and not for the purpose of 
selling gardens at a profit. Out of these trying times the industry rose 
on a &mer foundation, and the subsequent prosperity is one of the marvels 
of modern commerce. 

It is not known how much money the Government of India actually 
spent, from first to last, in their efforts to ingraft the tea industry 
on India, but it would appear that Gordon’s missions to China and the 
expenditure of the Indian Tea Commission came to close on £18,000. If 
we assume that sum to have represented but one quarter of the total 
expenditure actually incurred, the result might still in perfect fairness be 
characterised as one of the most profitable undertakings of the Administra- 
tion of the Empire of India. There has been organised a new industry 
the value of which may be judged of from the following circumstances : — 
Tea now occupies half a million acres of land formerly waste, and of this 
64 per cent, are in the province of Assam : the industry now gives lucrative 
employment to close on 600,000 persons : the capital invested in it comes 
to well over £20,000,000 : the first exports (1838) amounted to 488 lb., 
and in 1904 they stood at 200 million pounds valued at, say, £6,000,000 : 
still further, it may be claimed that, as an offshoot of the Indian industry, 
Ceylon has been saved from absolute bankruptcy by the substitution of 
tea for coffee : and lastly that India and Ceylon have given to England 
a regular supply of a much purer and infinitely cheaper article than it 
formerly received from China (see p. 240). 
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CULTIVATION OF TEA, 

{Contributed by Harold H. Mann, D.Sc., Scientific Officer to the Indian. 

Tea Association, pp. 218-39). 

Object — -The object to be attained in tea-planting is the production 
on the tea plants of a constant succession of young shoots throughout 
the season. The youngest leaves on each shoot only are capable of being 
made into tea, and hence it is easy to see that the growth of tea occupies 
a unique position among agricultural industries. Few of these concern 
themselves, except indirectly, in the production of leaf : still fewer limit 
the crop on a perennial plant to the youngest shoots. To obtain the results 
needed, the methods applied have a very special character, which has 
made tea -planting one of the most technical of those industries which 
depend on the culture of the land. 

Past Failures. — The first years of tea- planting in India were, for 
the reason just indicated, almost a hopeless failure. A very small crop 
was obtained, the leaf was plucked when too old, and a large part of the 
tea was hence all but unsaleable, and the early planters had to buy very 
dearly the experience which has made the tea industry such a great and 
profitable speculation. In Assam, till 1848, continual losses occurred* 
from that time for the next four or five years the Assam Company, the 
pioneer and only company in fhe province, just succeeded in paying its 
way ; thereafter, tea culture became exceedingly profitable, and if checks 
were received, such as the memorable panic of 1866, it was not owing 
to the character of tea culture, but rather to financial dealings in Calcutta 
and in England, coupled with certain fraudulent operations on the spot. 
Though tea culture has been a profitable industry since 1853, yet the 
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methods adopted have been continually improved. So far as the plants continuous 
are concerned, the methods of pruning, of plucking, of cultivation in improvement, 
general, have constantly been ameliorated, and the improvement is still 
going on. The result is shown in the increase of crop ; in 1873 the crop 
in Assam was roughly from 250 to 280 lb. per acre, and in 1904-5, in , 

Assam, Cachar, Sylhet and the Duars, it ranged between 450 and 500 lb. improved 
per acre, and, as a rule, the leaf plucked was finer and more capable ^Jperfor 
of making good tea than at the earlier date. The manufacture of Quality, 
the leaf has undergone a total revolution ; the rolling by hand, as also 
the drying or firing over charcoal (and the attendant evils and risks of 
these methods) have been entirely abandoned. Since the introduction of 
the first feeble efiorts at manufacture by machinery in the early ’sixties, 
stage by stage the older methods have disappeared, and now the work in a 
tea-factory is or can be made, in a very large measure, an automatic process. 

Space cannot be afforded to trace the development of tea culture 
and manufacture in India from the earliest to the latest stages, interesting 
though such a story would be : all that can be attempted here is to state 
the most approved conditions for the culture of the tea plant, to describe 
the methods adopted in planting and maintaining an estate, and to give 
some account of the principles of manufacture at present in vogue. 

Localities and Cli ates. — The most suitable localities for the Selection of 
culture of tea have been, from the beginning, a source of fruitful dis- 
cussion. Already in 1836, of the men best qualified to judge, some 
maintained that the North-West Himalaya with a temperate climate and 
occasional frost would be found the ideal situation : others, that Assam, 
where the plant had been found apparently indigenous, possessed con- 
ditions very similar to those of the best tea districts of China : while the 
equable climate of the Nilgiris was also recommended. Truth to tell, 
there were elements of vantage in all these localities. The ideal tea 
climate, however, is probably that of Upper Assam, and perhaps of Cachar 
— those districts, in fact, where the apparently indigenous tea had been 
discovered. The hilly colder districts of Darjeeling, Kumaon, the Nil- 
giris and of the Kangra Valley have produced very successful plantations, 
but in all these the crop per acre is very considerably smaller than that 
of Upper Assam, though this smallness of crop is often (though not always) 
compensated for by an increase in quality in the tea. On the other hand, 
very satisfactory results have been achieved in the hotter and drier 
districts of Lower Assam, of Sylhet, and in a less measure of Chittagong ; 
but here the tea produced has always been inferior in character. Tea 
requires, in fact, neither a tropical nor a temperate climate, but a sub- 
tropical one, with a fairly moist atmosphere throughout at least the 
greater part of the year. In point of temperature the best growth is Temperature, 
produced with a daily variation of temperature, say, from 75° to 85° F. 

If it goes far above the latter point, damage results, unless the high 
temperature is accompanied by very moist conditions : the highest shade 
temperature usually reached in Upper Assam is from 95° F. to 98° F., 
and this always during the rainy season. Only very slow growth, on 
the other hand, takes place much below 70° F., and though plucking 
continues in many districts when the daily maximum does not reach this 
point, yet the intervals between the crops of leaf become very long. 

During part of the year, almost all over the Indian tea area, no plucking 
is attempted, and then the temperature may go down almost to freezing 
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point without damage. Frost, however, always blackens the leaves, and, 
if severe, damages the younger twigs on the bush. As to rainfall, the 
distribution is of more importance than the amount. Sixty inches per 
annum, well distributed, is ample. The best Indian tea areas receive 
about one hundred inches, though there are many on which a much 
greater amount falls. This rainfall should, however, occur, as far as 
possible, throughout the year. A long drought, at any season, is fatal, 
and this fact has had a good deal to do with the comparative failure of 
both Chittagong and Chota Nagpur as tea districts. 

Situation and SoiL — Equally important with the climate in 
determining the suitability or otherwise of a locality for tea culture 
is the character of the situation and of the soil. Early in the history 
of Indian tea there was a considerable prejudice, doubtless drawn from 
the accounts of Chinese travellers, in favour of planting on hills or steep 
slopes. But there was really nothing in the preference : if the soil is 
suitable, it is better on flat than on sloping land, especially if the latter 
faces south or south-west ; if the land is not suitable, it is certainly no 
more so on a hillside than on the level. Nowadays it is recognised that 
the flatter the land the better, other things being equal. 

There are two points in connection with the physical texture of the 
soil which are essential, if tea is to be successfully grown. It must -first 
be well drained, and secondly it must be easily penetrable by the tea- 
roots. A hard and waterlogged soil are equally fatal to successful 
tea culture : in the former case the bushes cease to yield, and become 
the prey of disease; in the latter they die out. It may be said that 
tea will grow in almost any soil provided it be well drained, but it flourishes 
best in a light, sandy, deep loam. If the physical texture of a clayey 
soil is such as to give it the porous and soft character required (as is often 
the case in South India and in a large area in the Duars), it may form ex- 
cellent land for tea culture. There are two classes of soil specially to 
be avoided: first a stiff clay, of any kind or colour, impervious to rain 
and which cakes or hardens in the sun : and second a very loose soil over- 
lying gravel, which in the absence of regular and very constant rain will 
ultimately produce a stunted bush yielding little leaf. Wherever the 
land is deep, moist, fairly porous, well drained or drainable at all seasons, 
and with a sufficiency of plant-food, the tea is likely to do well, so far as 
soil conditions are concerned. 

Chemically, tea demands a rich soil, and has usually, except in the 
south (where old coffee land has been employed), been planted on virgin 
soil, either forest or grass land being utilised for the purpose. Where 
the attempt has been made to put it out on soil previously used for the 
cultivation of sugar-cane or cotton, it has almost uniformly grown very 
badly. It refuses to flourish where houses have long stood, even though 
the soil may be quite rich, but this is possibly largely due to the hardening 
and compacting of the soil. Exception being made of special conditions 
such as that just described, and provided the physical character of the 
land is equally good, the luxuriance of tea seems to vary directly with 
the amount of organic matter and nitrogen in the soil. In virgin soils 
these two constituents seem, in India, to be closely proportioned to one 
another. Excess of vegetable matter leads to the production of a large 
crop of weak, watery tea without flavour ; on the other hand, a soil deficient 
in these constituents produces only a small crop, and, moreover, the 
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plants will almost certainly be attacked by bligbts at an early age. Mncb 
controversy bas arisen as to tbe cause of flavour in tbe tea, produced from delation of 
certain soils, notably those of Darjeeling, audit now seems, most probably, 
to be connected closely with the presence of relatively large quantities of 
phosphoric acid and potash in the land. Other causes complicate the 
question, but it is almost certain that the mineral plant- food constituents 
hold a very important relationship to flavour. The presence of more than 
a very small quantity of lime in a soil seems almost fatal to successful 
tea culture : the average amount present in India is under 0*2 per cent. 

CHEMICAL CHARACTERISTICS OP TEA SOILS.~Assam.—The soils actually Assam, 
under tea culture at present in India are of very great variety. In the 
Brahmaptixra valley (Assam), while all the tea land is alluvium, the best results 
have been obtained on fairly light, red, rather coarse sand or silt, or on the 
stifler, older, and redder alluvium which forms small plateaux in certain districts 
(Tezpur, Bishnath). The following are typical analyses, the samples having 
been taken from the surface to 15 inches deep : — 





Virgin 


Older 


'Virgin 

Virgin 

Bamboo 

Virgin 

Alluvial 


Grass Land, 

Forest Land, 

Forest Land, 

Forest Land, 

Plateau 


Upper 

Upper 

Upper 

Upper 

Land*, 

Assam. 


Assam. 

Assam. 

Assam. 

Assam. 

Organic Matter, etc. 

6*75 

5*75 

3*76 

2*87 

7*40 

Oxide of Iron 

2*95 

3*11 

1*72 

0*91 

5*03 

Alumina 

5*74 

6*95 

3*29 

2*13 

10*77 

Lime 

0*09 

0*11 

0*06 

0*04 

0*09 

Magnesia . . 

0-72 

0*74 

0*47 

0*18 

0*52 

Potash . . 

0*38 

0*26 

0*16 

0*10 

0*58 

Soda , . 

0*19 

0*28 

0*24 

0*02 

0*18 

Phosphoric Acid . . 

0*08 

0*06 

0*05 

0*03 

0*05 

Insoluble Silicates 

83*10 

82*74 

90*25 

93*72 

75*38 

Nitrogen 

100*00 

0*14 

100^00 

0*12 

100*00 ' 
0*09 

100*00 

0*09 

100*00 

0*13 


Cacbar and Sylhet. — The tea in the Surma valley (Cachar and Sylhet) Oacliax and 
was originally planted almost entirely on small hills {teelas) which occur over Sylhet. 
almost all these districts, and which were surroimded by low-lying flat land, 
often swamp. Much of this low land was in later years found to be perfectly 
capable of drainage, and when drained formed very rich beds, sometimes of 
peat, sometimes of black soil highly charged with organic matter. Tea has 
been found to flourish exceedingly on these so-called ‘*bheel^^ soils, which pro- 
duce enormous crops of low-quality tea. In Sylhet in addition to these types 
of land, much tea has been planted on plateau land very similar to that in the 
Brahmaputra valley. The “ teela ’’ and “ hheeV^ soils of Cachar and Sylhet are 
typified in the following analyses: — 


- — 

Virgin 
“ Teela ” 
soil, 
Cacbar. 

“ Teela ” 
soil, 
Cachar. 

Peat 
“ Bheel ” 
son, 
Sylhet. 

Peat 
“ Bheel ” 
soil, 
Cachar. 

“ Bheel 
soil, 
Cachar. 

Organic Matter, etc. 

10*15 

5*33 

51-76 

40*56 

15*92 

Oxide of Iron 

5*19 

2-90 

0*95 

1*26 

3*62 

Alumina . . 

4*34 

6*06 

5*84 

11*57 

9*68 

Lime 

0*09 

0*06 

0*10 

0*07 

0*21 

Magnesia .. .. 

0*72 

[ 0*33 

0*28 

0*34 

1*14 

Potash . . . . 

0*50 

0*32 

0*31 

0*58 

0*79 

Soda 

0*22 

0*14 

0*21 

0*20 

0*27 

Phosphoric Acid 

0*11 

0*06 

0*26 

0*25 1 

0*12 

Insoluble Silicates 

78*68 

84*80 

40*29 

45*17 

68*35 

Nitrogen . . . . 

100*00 

0*21 

lOO-OO 

012 

100-00 

2-37 

100*00 

M7 

100*00 

0*44 
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The tea land of Chittagong resembles thar in Sylhet. 

lars and Duars, T erai and Darjeeling The Duars and Terai, districts lying in a 

irjeeiing. strip 10 miles or more wide at the foot of the Himalaya, south from Sikkim 
and Bhutan, contain soils of several types. The most characteristic is, however, 
a huge bank of stiff and yet porous red soil on which lie some of the most success- 
ful tea estates in India. In Darjeeling the land differs from the foregoing in 
not being alluvium, but formed in situ from the rocks of the districts. It is a 
clayey and yet highly porous soil, which is rich in mineral plant-food constituents. 
The following are analyses of type soils from the Duars and Darjeeling; — 


~ 

Bed Bank 
soil, Duars. 

Red Bank 
soil, Duars. 

Darjeeling 

Soil. 

Darjeeling 

Soil. 

Organic Matter, etc. 

8-73 

11-61 

11-78 

9-32 

Oxide of Iron 

6-27 

6-92 

7-64 

— 

Alumina 

10-96 

11-92 

11-78 

11-98 

Lime 

0-10 

0-02 

0-40 

0-15 

Magnesia 

1-16 

0-81 

0-91 

0-68 

Potash . . . . 

0-76 

0-77 

0-87 

0-65 

Soda 

0-18 

0-34 

0-23 

0-13 

Phosph-oric Acid 

0-16 

0-11 

0.-12 

0-11 

Insoluble Silicates 

71*68 

67-50 

66-27 

76-98 

Nitrogen . . . . 

100-00 
0-20 , 

100-00 

0-2,6 

100-00 

0-15 

100-00 

0-23 


ioutii India. South India. — The soils of the remainder of the districts of North India 

hardly call for remark. Those of the south country — the Nilgiris, Travancore 
and the Wynaad — are as a whole characterised by a large proportion of clay, 
and yet by a very granular texture. They are all hill soils probably formed in 
situ. The analyses (due to Bamber) of two fairly typical soils from Travancore 
are shown below : — 


— 

Travancore Tea Soil. 

Travancore Tea Soil. 

Moisture 

■ 8-60 

10-00 

Organic Matter, etc. 

16*20 

12-00 

Oxide of Iron 

8-40 

10-00 

Alumina . . . . . . , . 

13-99 

18-02 

Lime 

0-12 

0-46 

Magnesia . . . . . , . . 

0-56 

1*04 

Potash . . . . . . . . 

0-11 

0-46 

Phosphoric Acid . . 

0-02 

0-02 

Insoluble Silicates and Sand 

52-00 

50-00 

Nitrogen . . . . . . 

100-00 

0-36 

100-00 

0-16 


Propaga- PROPAGATION. — The tea plant is invariably grown from seed, 

tion. Attempts to propagate on a large scale from cuttings or by layerings 

have never been very successful. It is difficult, in fact, to get the cuttings 
to strike, and the method of layering does not allow of rapid enough in- 
crease of plants to be ever used. The real reason, however, of the avoid- 
ance of these methods is the ease with which plants are grown from seed * 
and for supply of seed, special bushes or even special seed-gardens are 
reserved. 

Piowering. Seed.— Plants used for seed^-production are allowed to grow naturally, 

without any pruning. They thus form trees up to 30 or even 40 feet high, 
more or less resembling a poplar in shape. The “ China ’’ plant is, how- 
ever, an exception, and rarely grows to a height of more than 10 or 12 
feet. All the forms flower in North India from September, and the fruits 
take a year to come to maturity. A second small lot of flowers often 
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forms in February and March. The seed is procurable about November, seediai?. 
collected in the latter half of October, and packed for transmission in 
almost dry soil. A box containing 40 lb. of shelled seed will usually 
weigh from 120 to 180 lb. The seed does not keep well, and ought to 
be sown as soon as possible after being plucked. It has often been upheld 
that the seeds being rich in oil might be systematically collected and 
sold by the planters as an additional source of revenue. 

Nurseries. The sowing is now almost universally made in nurseries. IJTur series. 

The seed, sometimes previously germinated, is deposited at either 4 or 
6 inches apart and 1 inch deep. A piece of particularly good land is seiectioa of 
chosen, and formed into beds from 3 to 5 feet wide. Such a nursery 
must be well drained and very careful attention given to the preparation 
■of the soil, which should be raked as for a flower-bed. If previously 
under tea culture, the land must be richly manured with cattle-dung. 

If the situation is hot and dry, the beds should be covered with grass 
immediately after sowing ; in any case water must be accessible for 
watering the nurseries. Forty pounds of seed may be expected to give 
about 10,000 plants, and will' put about 2 to 24 acres of land under 
tea. As soon as the young plants are \dsible above the surface, the 
beds should be shaded by raised frames covered with grass or mats, be 
frequently weeded, and, if the weather be dry, watered in the evenings. 

As a rule, the plants sown in the nursery in November or December 
can be planted out in the following May or June (six months old 
planting), or when a year old in the following November or December. 

Preparation of Land. — In order to ensure a good result, it is necessary Prepara - 
to bestow much care on the preparation of land for tea. If it has previously 
been under forest, the whole of the trees should be cut down, the stumps 
removed as far as possible (since many of them are liable to cause root 
disease in the tea), and the land hoed carefully all over. If grass land is 
to be planted, the roots should be carefully removed when the land is 
being hoed up. If hillsides are to be put out, it is advisable to arrange 
before planting for terraces, running along the contour of the slopes. If Terracing 
■stones exist in the soil, they should be brought to the surface and utilised 
in making the terraces. On level land the lines of drainage should be 
^trranged, and, where necessary, narrow drains, 3 feet deep, put in before 
planting out the tea. 

Planting Out . — These arrangements having been completed, plant- Trans- 
ing can be commenced. In order to secure regularity, lines must be marked planting, 
out and the seedlings placed at definite distances apart along these lines. 

What these distances should be varies with the type of plant, the richness 
of the land, and the method of planting. Speaking generally it is not 
wise to put the plants nearer than 4 feet apart in any direction, nor wider ^ 
than 5 feet apart. If planted in rows at right angles to one another 
-(square planting), this means in the one case 2,722 and on the other 1,742 
plants per acre. Four and a half feet apart is perhaps the most generally 
•advisable, equal to a little over 2,000 plants per acre. In recent years Plants to Acre, 
it has become usual to plant in rows ah an angle of 60 degrees to one 
another (triangular planting), thus making the plants equi-distant from 
each other. In this case a distance of 5 feet between the bushes gives 
a number of plants per acre about equal to that obtained at 4| feet apart 
in square planting, and is thus to be preferred. When the spacing 
and condition have been decided upon, lines should be formed, and stakes 
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placed at definite distances on tiiese lines, to mark wliere holes are to 
be dug and the plants to be placed. Prior to planting out a hole should 
be dug at each of the stakes at least a foot deep and 10 inches wide, 
and the young plants then removed from the nursery and deposited in 
the prepared holes. 

Period of Transplanting. — Planting may be doiie either when the 
seedlings are 6 months old or when they have been in the nursery for 
a year. Under ordinary circumstances 6-months planting is gradually 
being more and more adopted. Under this system the plants are taken 
from the nursery when 4 to 8 inches high, and have a small ball of earth 
6 to 8 inches deep attached. They are conveyed to the holes which have 
been made ready, as above described, but if the ends of the tap-roots 
are seen protruding or bent they are either straightened or nipped ofi. 
Bach ball of earth with its plant is then placed in the centre of a hole, 
loose earth filled in all round, and rammed down moderately. If the 
rain follows immediately the only attention required afterwards will be 
to see that weeds are cleared all round the plants, and that the surface 
earth is kept loose. If rain does not come at once, the plants will need 
watering. If planting be done vdth older seedlings in November or 
December it is necessary to have a very much larger block of earth (at 
least 12 inches deep and 6 inches in diameter) attached to the root, and 
correspondingly larger holes in which the seedlings are to be deposited. 
In this case, as the planting takes place in the dry weather, a considerable 
quantity of water should be given, and a mulch of dry grass placed 
around the plants. 

In planting, according to one of the best and most recent authorities (C. 
Bald, Ind. Tea, its Culture and Manuf., Calcutta, 1903, 69), the following rules 
should be observed, viz. ; — 

(a) The end of tap-root may be cut clean off, but it must not be bent or 
doubled up. 

“ (6) The plant must be placed so that the collar ia level with the surface 
of the ground. If placed too high, some of the roots will be exposed ; if too 
deep, the bark of the stem will be injured by being buried. The plant should be 
at the same depth in the ground as it was in the nursery. 

“(c) The laterals should be spread out, not driven into a clump round the 
tap. 

“ The hole should be only one-third filled with earth, which is then pressed 
round the plant by hand ; one-third more filled and trodden or rammed moder- 
ately, and the remaining third filled in but left quite loose.” 

Drainage, — Mention has already been made of the necessity for drainage 
on most tea soils. On tbe flat or nearly flat land, the drains should be at 
least 3 feet deep, as narrow as possible, banked up a little on the sides 
to prevent the water running ofl the surface into the drains, and should 
follow the natural course of the drainage of the land. For ordinary tea- 
soils they should be from 30 to 60 feet apart. On slopes the object 
of the drains is not only to cause percolation of the water, but also to 
prevent wash of soil. They should hence run along the contour of the land, 
and be slightly banked up on the upper side. At intervals, main drains 
(running down the slope and thus crossing the contour drains) will be 
required to carry away the water. [Cf. Mann, Treat Deter. Tea in Ind:, 
Tea ^5Soc., 1906, No. 4, 8-12,] 

Hoeing, — In all the districts of Northern India it is found that careful 
hoeing of the land is needed from the early days of the plantation, both 
in order to prevent the growth of weeds and to keep the surface of the 
land loose. With young plants the principal cultivation (apart from 
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keeping the weeds down) is done by frequent loosening of the soil to a 
depth of 3 inches and for a distance of 12 inches round the bushes. Among 
tea more than 2 years old, the following hoeings may be said to be usually 
required : — 

(a) A deep hoeing at the commencement of the annual dry weather dumber of 
— at least 8 inches deep — should be given. This preserves the moisture 

in the lower layers of the land, during the drought which follows, as 
well as softens the soil and thus prevents the formation of a hard pan 
near the surface. 

(b) From 4 to 6 light hoeings per annum. Each of these loosens 
the soil to a depth of about 4 inches. They should take place at intervals 
of about 6 weeks. 

In South India and Ceylon, owing to the extremely granular character 
of the soils, and to the fact that there is no long season of drought such 
as is experienced in Northern India, much less cultivation of the land 
is done than that above recommended, the hoeing being replaced in a 
great measure by hand-weeding. 

iWaflwre.— Manuring is not usually needed for some years after a Manuring, 
plantation is started. Nitrogenous fertilisers are then principally required, 
best in the form of organic manures, and nothing is better than cattle 
anure, if it can be obtained. The cattle manure generally to be had Farmyard 
in India is extremely poor, and so twenty tons per acre would not be an 
excessive dressing. Little more than a third of that quantity of good 
stall-fed dung would be of equal value. With the cattle manure all the 
waste materials of the tea estate, such as the wood-ashes (if wood is burnt 
in the factory), the thatch, the sweepings from houses, etc., are mixed and 
heaped together in special manure sheds and thus made ready for use. This 
so-called cattle manure is best applied early in the year, before the first 
hoeing of the season. In default of cattle manure, oilcake — usually obemicai 
from castor or rape seed — has given the best results, and is now used 
largely both in the districts ot North and South India. It is commonly 
applied broadcast, at the rate of about half a ton per acre. In Ceylon 
a good deal of artificial manure — chiefly superphosphate and basic slag 
with or without sulphate of potash — has been and is being used, but the 
application of such manures has been elsewhere on a very limited scale. 

[Of, Pests and Blights 119-34; Mann and Hutchinson, Seeleaka 
Exp. St, Assam, in Ind. Tea Assoc., 1907, No. 2.] 

Inrecent years very good results have been obtained by green manuring. Green 
The plant chiefly employed in North India has hitherto been Phaseohis 
MungOy which is sown broadcast in April or May at the rate of 40 lb. 
of seed per acre, and is hoed into the land after 6 to 8 weeks. Other 
plants have been suggested for the purpose, and from recent experiments 
it seems probable that good results may be obtained with Crotalaria 
striata Seshania cannahina. In Ceylon the best returns have 
been given by the use of Crotalaria striata as a green manuring 
crop, but the ground-nut {Arachis hypogma) has also been employed. 

Stumps of the dadap tree {Erythrina liphosper^ma) have been planted simde-trees. 
and the ^owth periodically pruned ofi and buried. It is essential, how- 
ever, that the stumps should not remain in the tea for more than 
one year, as otherwise they are very apt to cause stump-rot, due to the 
fungus inia radiciperda. The leguminous bush Tephrosia 

has been used similarly in India, but this is grown from 
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seed, and tLe buslies retained in tlie land for 3 years. [Cf. Mann and 
Hntcliinson, Green Manuring in Tea, he. 1906, No. 2.] 

Certain trees growing among tea are found to be beneficial. The best 
of these is Albizzia stiptilata, but Dalbergia assaniica has given 
similar results. These are planted from 40 to 60 feet apart throughout 
the garden. The lower branches are annually removed, so that the shade 
given may be as light as possible. [Cf. Pests and Blights, etc,, 136-47.] 

Pruning. — The pruning of tea is an extremely technical process which 
can hardly be adequately described in a general notice such as the present. 
In nearly all the Indian districts it is an annual operation, and in 
North India is always carried out between December and March. In 
South India and Ceylon the time is not nearly so fixed, but if possible 
it should be always done during the non- growing period of the plant. 
Commencing with a tea seedling, one of the best systems of pruning on 
the plains of India is perhaps as follows : — After the tea seedlings have 
been on the ground 1 to 6 months (according to whether they have 
been planted out at a year old or at 6 months old respectively) they 
should be cut down in December or January. If of the “ Assam ” in- 
digenous type this should be not lower than 6 inches from the ground ; 
if of the “ Manipur,” 6 to 8 inches. Each plant ought then to throw 
out, from the stump, 3 or 4 stems, which are allowed to grow for 2 years 
before being pruned again. Then when they are 3 years old from seed, 
they are cut at 14 to 18 inches from the ground. After this, each year’s 
pruning will be at a point from 1 to 2 inches above that of the previous 
year (light pruning), until the 5 deld begins to diminish, when it will be 
necessary to cut back to 12 to 15 inches from the ground (heavy pruning). 
This ought not to be necessary till the bushes are more than 10 years 
old. At a later age, if the bushes are found to give a very low yield, it 
may be necessary to go even lower than this, and even in extreme cases 
to cut the bush down level with the ground (collar pruning), but this 
should not be necessary till after many years, if the garden be properly 
cultivated, manured and plucked. 

In light pruning it is important : — 

(a) To leave only a small length of new wood, say not more than 
2 inches all over the bush. 

(b) To cut the shoots at the sides of the bushes to the same length as 
those in the middle, 

(c) To remove everything which is not likely to yield a new vigorous 
shoot in the following season. For example, remove all dead branches, 
all gnarled twigs and crow’s-foot formations (clumps of imperfectly formed 
shoots), all trailing shoots on the outside of the bush, and all small useless 
twiggy shoots throughout the bush. 

At high elevations growth is very much slower than in the plains, and 
heavy pruning will naturally be much less frequent than under ordinary 
conditions. And moreover there appears no doubt that growth made 
immediately after heavy or collar pruning gives a much lower grade of 
tea than can be obtained after^ light pruning. As the tea grown at the 
high elevations of hill districts usually depends for its commercial success 
on its high quality, heavy pruning is generally avoided as far as possible. 
[Cf. Pests and Blights, etc., 78-100 ; Mann, Exper. Heavy Pruning in Assami 
in Ind. Tea Assoc., 1907, No. 3 ; also Factors Deter. Quality of Tea, he. 
1907, No. 4, 17.] 
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Plucking. — Tte annual course of plucking, after light pruning, is Plucking, 
about as follows : — When the tea has been pruned, new shoots begin 
to grow, and after 2 to 3 months have attained a length of 9 inches or 
more. At this stage the bushes can be “tipped,” that is to say, the 
first lot of leaf may be taken ofi, the object not being so much to get 
the leaf as to force the production of secondary shoots on the plant. 

This “ tipping ” should be done when there are, on the shoots of the centre 
of the bush, on the average 6 leaves, without counting either the unopened 
tip-leaf nor the so-called ""janum ” leaf (really a bud scale) at the base of 
each shoot. Then the topmost two leaves may be plucked ofi, the plucking Method, 
being done not by pulling, but by breaking (or nipping) the shoots with 
the thumb-nail. The level at which the average shoot, in the centre of 
the bush, is thus to be plucked is fixed, and it is a plan often followed to 
let the pluckers have a stick cut to the required height as a measure. Measure. 
Nothing is then plucked under this height at any part of the bush. 

This tipping forces a secondary growth from the axils of the leaves niushmg. 
on the original shoots, and after about 3 weeks the secondary growth 
is ready to pluck, the uppermost 2 leaves and the unopened bud only 
being taken, and 2 mature leaves left on each of these secondary shoots. 

This plucking brings about the growth of a third series of shoots which 
rise from the axils of the leaves on the secondary growth, and on these 
one mature leaf is usually left behind when plucking the youngest “ two 
leaves and a bud ” as before. A fourth, fifth, sixth and seventh series 
of shoots arise in similar manner, and are known as “ flushes.” Eight 
distinct series of shoots is usually the largest number given by bushes in 
one season. 

In the early part of the season the pluckings are almost coincident 
with the growth of the “ flushes.” After this they are much more fre- 
quent, and bushes are usually plucked from 20 to 30 times during the 
year, at intervals of from 7 to 9 days, during the greater part of the season. 

As has already been said, 4 mature leaves ought to be left on an average 
shoot in the first plucking, and nothing plucked below this level in the 
bush. The use of a levelling-stick is often continued for the first three Premature 
or four pluckings of the season in order to prevent the premature plucking 
of the weaker shoots. Two leaves should be left behind in plucking the 
secondary growth, and one leaf in the next few pluckings at least, after 
which the shoots can be safely plucked as they grow. [Of. Mann, Factors 
Deter. Quality, in Ind, Tea Assoc., 1907, No. 4, 19 et seq.'\ 

Seasons. It is essential to leave plenty of growth below the plucking- easons. 
level in the earlier part of the season, and especially so after any heavy 
pruning. The growth and health of the bush are only secured by allowing 
abundant leaf to remain. Many fine tea estates have been seriously 
damaged by plucking ofi too much of the spring growth. 

In Assam, and in fact North-East India in general, plucking com- 
mences about the end of March in each year. July, August, September 
and the first half of October are the months of greatest yield. After that 
time fihe crop gradually diminishes, and in Upper Assam plucking ceases 
for the season about the middle of December, while in Sylhet it may 
continue till the new year.^ The yield at each plucking during the height 
of the season from good yielding mature tea may go up to about 120 Ih 
of leaf per acre or even more, giving about 30 lb. of made tea. [0/. 

Pests and Blights, etc., lOl-lS.} 
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THE TEA PLANT 

Yield. — TLe oloject of tLe tea-grower is to get the maximum number 
of young shoots on the bushes in each year, as it is only the two, three, or 
at most four youngest leaves on any shoot which can be made into tea. A 
very small leaf crop can be obtained, under the system of pruning already 
set out, in the second year after planting ; in the third year about 160 lb. 
per acre ought to be obtained, if in the plains. By the sixth year the 
tea (on the plains) is yielding a full crop, which varies, according to the 
soil, from 400 to nearly 1,000 lb. per acre per annum. Any crop above 
700 to 800 lb. per acre is very abnormal, and due to special conditions. 
The average on the plains of India is rather under 500 lb. per acre. 

Deterioration of the Tea Plant, — This subject has been so fully dealt 
with in recent publications that it may suffice to give a reference to the 
literature. [Of. Watt, Pests and Blights (1st. ed.), 155-60 ,* Mann, Treat. 
Deter. Tea in Ind., Tea Assoc., 1906, No. 4 ; also Renov. Deter. Tea, in 
Agri. Journ. Ind., 1906, i., pt. ii., 85-96.] 

Bne ies of the Tea Plant. — The tea bush is attacked by quite a 
legion of pests and blights, but owing to the fact that the tea crop is a con- 
tinuous one for 8 or 9 months in the year, it is rare indeed that it is wholly 
destroyed. In the worst cases the yield is reduced possibly 20, 30 or 
even 40 per cent. In spite of this fact the damage done is in many cases 
extremely serious. For a complete treatment of the enemies of the tea 
plant the reader is referred to technical publications (more especially 
the Pests and Blights, etc., 165-416). All that it is possible to attempt 
in this work is to furnish a list of the more serious pests and blights. 

Hed Spider . — The pest wMch is almost always the first to appear 
in a garden is the “Eed Spider” (Tetranychus hioculatus, Wood^Mason), 
a small red mite which sucks the leaves in the hot, dry weather of April, 
May and June, and afterwards, if dry weather continues. This leads 
to the checking of the growth and the weakness of the new shoots, and, 
hence, loss of crop as well as thinner and less vigorous wood as a basis 
for the next year’s growth. The use of sulphur, applied by dusting 
on previously wetted bushes in February and March, is becoming very 
general as a means of counteracting this pest. \Gf. Pests and Blights, etc., 
348-59.] 

Mosquito Blight . — The iusect which causes by far the greatest damage 
to tea in India is, however, the so-called Mosquito Blight [Helopeltis 
theivoraf Waterhouse). The losses due to this pest may be put down 
at 7 or 8 lakhs of rupees per annum. The insect itself is a capsid plant- 
bug, which passes the whole of its life-history on the tea bush, feeding 
on the leaves. It works by puncturing the youngest leaf and sucking 
the juice. The leaves thus quickly become a mass of brown, dry and 
withered material. It can be apparently combated and almost entirely 
eradicated from isolated gardens by spraying the bushes soon after 
pruning with kerosene emulsion and having a squad of children catching 
the insects throughout the year. Such a method is expensive, but has 
well repaid the cost on estates where mosquito bhght has been serious. 
[Of. Pests and Blights, etc., 247 -85 ; Mann, Y ariations in H elopeltis theivora, 
in Mem. Dept. Agri. Ind. {Entom.), i.. No. 4,] 

Qreeja Ply . — The growth of the shoots on the tea bushes is often 
greatly retarded in the early part of the year, apparently by the activity 
of a jassid bug {Chlorita flavescens, Pdbr.) known in the tea districts 
by the unfortunate name of the Green It seems to completely 
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stunt tile second, third and fourth, flushes of thie season chiefly, but has 
the compensating consideration that the tea made from shoots so stunted 
is invariably of higher quality than when they grow freely. No method 
of dealing with this pest has yet been devised. [Cf. Pests and Blights, 
etc,, 286-92 ; Mann, Factors Deter, Quality Tea,, Ind, Tea, Assoc, 1907, 

No. 4, 16.] 

Caterpillars. — The number of caterpillar pests of the tea plant is 
very great, those of the Psychidce and Limacodidw being perhaps 
the most numerous and most injurious. Little more than systematic 
catching has been attempted against these. Scale insects are of little Scale insects, 
or no importance in the plains, but become serious at higher elevations. 

The brown coflee-bug {Leeanium hemispherictim) has done serious 
damage in the Nilgiris, while in the north of India the most common 
species are Chionasgns thece^ PJriochiton thece, and Carteria 
decorella, \Cf, Mami and Antram, Red Slug, in Ind. Tea Assoc., 1906, 

No. 5,] 

J^eti Rust . — Among blights of vegetable origin perhaps the most Vegetable, 
serious and widely distributed is the so-called “ Red Rust,’’ caused by 
an alga {Cephaleiiros virescens, Kunz,), which attacks tea of deficient 
vigour almost everywhere and kills nearly all the shoots on which it occurs. 

\Gf. Mann and Hutchinson, Red Rust — a Serious Blight of the Tea Plant, 
in Ind, Tea, Assoc., Calc., 1904, No. 4.] Its treatment consists largely in Treatment, 
increasing the vitality of the bushes by manuring, better drainage, and 
improved methods of pruning and plucking, but in serious cases Bordeaux Bordeaux 
Mixture, applied to the bushes immediately after pruning, is also advised. 

[Gf. Pests and Blights, etc,, 396-408 ; Mann and Hutchinson, Red Rust of 
Tea, in Mem. Dep. Agri, Ind. {Botany), 1907, L, No. 6.] 

Fungous Blights. — Thread Blight, caused by a fungus [Stilhuin nanum, 

Massee) on the leaves and twigs of the bushes, has done considerable 
damage to individual plants, but can be got rid of by treatment with 
sulphide of lime (made by boiling lime and sulphur together in water). 

Grey Blight [Pestalozzia guepini, Desmaz.) is the most serious leaf- 
blight of the tea plant, and is very generally distributed. Blister Blight 
{Exohasidium vexans, Massee), another fungus which attacks the leaves 
and green shoots, is fortunately restricted to a small area at present in * 

Upper Assam (Mann, Ind, Tea Assoc., 1906, No. 3). Tea Canker [Nectria 
s'p,) destroys both young and old tea stems, more especially in damp situa- 
tions. Lastly, Root Rot {Eosellinia radiciperda) causes the death of 
large numbers of bushes, more particularly round the dead stumps of 
certain trees. 

Having dealt with Cultivation as fully as the available space will 
allow, it is now necessary to consider the methods presently adopted for 
the manufacture of the leaf into the commercial article Tea. 

MANUPACTURB OF TEA. 

The methods pursued have undergone a complete change in practice, anu- 
if not in principle, by the introduction of machinery. Previous to 1860, lact-ore. 
and almost entirely previous to 1870, hand labour was exclusively em- 
ployed to prepare the leaf for market; now (except for an occasional 
garden at the pommencement of the season) the whole work is done by 
machinery, much of which is largely automatic. The machines used for 
the several processes in Black Tea preparation have been produced by three 
or four inventors, and the names of Kinmond, Jackson and Davidson 
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almost entirely cover the field. It is not proposed to describe here the 
older methods of tea manufacture by hand, since these can be found in 
many of the hooks already referred to, but we shall limit attention to 
those at present in vogue. [Gf, Watt, Journ. Roy. Hort. Soc., 1907, 
xxxii., 90-3.] 

Grades of Tea. — The tea-leaf when plucked may be manufactured into 
various classes of tea. Black Tea, at present, absorbs almost the whole 
of the leaf produced in India. The preparation of Green Tea has made, 
however, considerable progress in the past five years, largely owing 
to the invention of special machinery for its production and partly to 
the depressed prices obtainable for Black Tea. An efiort has recently 
been put forth to introduce the manufacture of Oolong teas into India, 
but so far with no success. A small quantity of Brick Tea is made by 
a few estates in Darjeeling and Kumaon, for the Tibet and Bhutan market. 

Letpet ” or Pickled tea is prepared in Burma and on the hills lying 
between that country and Assam. These various grades of tea may be 
separately dealt with : — 

1. Black Tea.— Withering . — The leaf, plucked as already described, 
is brought in from the estate, and immediately spread as thinly as possible 
in a cool and shady house on trays of hessian, bamboo, or wire netting to 
‘‘ wither.” In the colder hill districts this operation is nearly always 
conducted in lofts, situated over the factory itself, which can be closed 
and warmed with hot air. In the plains similar lofts, fitted with 
fans to draw the air over the tea, are sometimes used, but the general 
consensus of opinion seems to be that when such lofts are used to shorten 
the withering by raising the temperature above 80° E., the quality of the 
tea invariably suffers. In the districts producing the best-grade tea 
(Upper Assam) the withering is almost entirely carried on in houses open 
to the outside air. Lofts in which hot air can be introduced are, however, 
very useful in ensuring that the withering is completed within a reasonable 
time, for the leaf must wither until it is flaccid, and if this takes too long, 
the tea is always inferior. At a temperature of 80° F. the ideal time 
required for withering is about 20 hours ; if delayed beyond that time a 
lower-grade tea is almost inevitable. If not fiaccid at the end of the 
withering time it is a common custom to allow the leaf to remain for thirty 
hours, when it must then be taken away and rolled. The process of wither- 
ing is a very important one in tea manufacture ; if well carried out, the 
amount of tea ferment [enzyme), which afterwards causes the change in 
the leaf termed fermentation,” nearly doubles in quantity during the 
operation; the soluble matter in the leaf considerably increases as well 
as the tannin, to which the pungency of the finished leaf is due. 

Rolling. — ^When, by withering, flaccid leaf has been produced, it is 
ready to roll. This operation was formerly carried out by placing the 
withered leaf on a table, where it was rolled to and fro under the 
pressure of the hands, tiU the juice was pressed out on to the surface of 
the leaf, and the material well twisted. As the pressing out of the juice 
from the cells into contact with the air is the essential part of the process, 
it was soon apparent that a machine might be devised which would bring 
about this result and allow ol a much larger amount of leaf being treated 
at once. Hence during the last forty years there has been invented a 
constant succession of machines. The earlier ones, by trying too closely 
to imitate hand rolling, were many of them cumbrous and unwieldy, but 
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gradual improvement has taken place, and those now in use leave little 
to he desired except the making of the process continuous. In principle, Continuity 
all the machines work loj rubbing the leaf between two surfaces either ' 
rotating in opposite directions or working at right angles to one another. 

In some cases the pressure on the top of the leaf is supplied by the weight 
of a large quantity of the leaf itself ; in others, and more commonly, by 
a special heavy lid to the machine. By raising or lowering this lid, the 
pressure on the rolling leaf may be altered, and the amount of juice ex- Pressure, 
pressed diminished or increased. Other things being equal, the lighter 
the rolling the more juice remains in the cells, and a pungent light-liquor- 
ing tea is obtained, in which the whitish colour of the immature tip-leaf is 
only slightly stained, thus giving a pretty-looking tea, full of “ golden tip.” Golden Tip. 

If the rolling be hard, much juice is pressed out, the golden tips largely 
disappear, and a much darker liquor is afiorded by the finished tea, but 
one with more “ body ” and less pungency. The time taken by this 
operation varies from a quarter of an hour to an hour or even more. 

Often the rolling is partly carried out, and the leaf is then sifted through 
rotating sieves. The finer portions (containing most of the golden tip) 
are not again put in the machine, while the coarser portions are subjected 
to rolling under a greater pressure. 

The juice has been brought into contact with the air by rolling ; now Action of 
occurs the so-called “ fermentation.” Before the rolling is completed 
the edges of the leaves and the ends of the stalks have begun to change 
from a green to a brown colour, and to take on an altered smell. This is 
the commencement of the fermentation, which is allowed to go on from nrermontatiou. 
two to six hours according to the conditions. For this purpose the rolled 
leaf is spread out about one to two inches thick in a moist, cool, darkened 
room, under conditions of the greatest cleanliness possible, and allowed 
to remain there. The material quickly becomes brown, and commences 
to smell like finished tea. The end of the operation is judged by the eye 
and the smell, and requires a good deal of experience to decide. The final 
product should be coppery brown in colour, like a new penny, and should Brown 
have quite lost its leafy smell, taking on, as has already been said, that of 
finished tea. The changes which take place during the fermentation are 
still very obscure, and it will be better to leave their discussion till a 
little later (see p. 238). 

Firing , — Fermentation finished, the leaf must be dried or fired as quickly Firing, 
as possible. Formerly the firing was done over clear charcoal fires ; now 
machines which make use of a current of hot air are exclusively employed. 

The earhest invented simply placed the leaf in trays through* which a 
current of heated air passed, by natural draught, and as each tray was 
dried the material was removed and replaced. Now such machines are 
chiefiy employed for finishing the tea-firing, and the greater part of the 
work is done on large automatic machines working with strong currents 
of air induced by fans. They are capable, some of them, of drying as 
much as two hundred pounds of finished tea per hour. The machines 
used for this purpose are simple in construction, and though ingenious, do 
not embody any new principle of drying. The ‘^firing” is usually com- 
menced at a high temperature, the air entering the machine being often Temperature 
kept at from 220° to 240° F., though naturally the drying leaf itself never 
reaches this temperature. After the drying is about three-quarters 
completed, a somewhat lower .temperature is employed, firo 180° to 
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200° F. It is essential that the whole dr 5 ring should be carried out as 
rapidly as possible, since if protracted, much of the pungency of the tea 
is lost. 

Grading . — Aftex drying, the tea is graded. The marks known on 
the market are— “ Orange Pekoe,” Pekoe,” “ Souchong,” “ Congou,” 
etc. These are old Chinese terms, but now used somewhat loosely on 
the supposition that certain leaves on the shoot form the bulk of the 
grade named. Thus the unopened tip (bud) and the first opened leaf 
are generally supposed to constitute the ‘‘Orange Pekoe,” the next in 
descent is the “ Pekoe ” leaf, and still lower the “ Souchong ” leaf. The 
grades, however, are now merely commercial terms which have little 
relationship to any particular leaves. There is a corresponding class for 
the fine particles or so-called “ Broken ” leaf of each grade, which 
generally gives a stronger tea than the grade itself, and is hence higher in 
price. The principal market names in use at present are 

1. Broken Orange Pekoe. 5. Broken Pekoe Souchong. 

2. Orange Pekoe. 6. Pekoe Souchong. 

3. Broken Pekoe. 7. Broken Tea. 

4. Pekoe. 8. Souchong. 

In addition there is a grade known as “ Fannings,” composed of the 
very small and light fragments of leaf not capable of being placed under 
any of these names, and “ Dust,” the extremely fine portions got out by 
sieving through a fine-mesh sieve, but even this has still a market value. 
In the ICew Bulletin (June 1890, 109-2) will be found particulars of the 
Hankow manufacture of the compressed tablets of the common tea-dust. 
These are said to be used throughout Eussian Siberia. 

These various grades are obtained from the tea just after being fired 
and by systematic sieving through sieves of various sizes, generally 
machine driven, coupled with the passage of the tea through “ breakers ” 
or “ equalisers ” in which the coarser leaf is broken down to a uniform 
length. After sorting in this way, each grade is packed separately in 
wooden boxes lined with sheet lead. 

Packing and Tea Boxes . — ^Almost all the woods found in the tea districts 
have been used at one time or another for making tea boxes. Teak 
has even been imported from Burma for that purpose. For a long 
time toon or foma {Cedrela Toona) was the favourite, but as this became 
scarcer inferior woods have had to be employed. In the Brahmaputra 
valley practically the only timber now used locally for box-making is 
semul {Bombaoo malabaricum) ; in Sylhet and Cachar a greater variety 
is still employed, most being cut in the forests of the Lushai and Manipur 
hills and floated down the rivers to the saw-mills. There is, however, 
an increasing tendency to import boxes from other countries, even from 
China, Japan and Sweden — chiefly pine, Some patent boxes, made of 
Eussian pine in three layers cemented together in opposite directions to the 
grain, have in recent years become popular under the name “ Venesta,” 
“Acme,” “Columbia,” etc. Their chief objection is their high price. 
Steel chests were introduced some years ago, but have been abandoned. 
It may be mentioned that the wood of which the chest is made is by no 
means a matter of indifference. Some timbers have the reputation of 
tainting the tea placed in them, giving it a so-called “ cheesy ” flavour, 
and quite a large number of timbers can only be used after long seasoning 
under water. Chests are always lined, with thin sheet-lead, carefully 

232 


Lead Lining. 



GEEEN TEA 


CA LLIA 
T A 
anufacture 

soldered. It is of tlae utmost importance that the package should he as 
airtight as possible, since tea is exceedingly quick in absorbing moisture Airtight, 
from the air (up to the amount of 16 to 17 per cent.) and then becomes 
rapidly mouldy and useless- Before pacldng, each grade of tea is always 
refired at a temperature of 180° to 200° F., and packed while still just 
warm. As put in the boxes, it commonly contains from 2 to 3 per cent, 
of moisture. 

2. Green Tea. — For many years the manufacture of Green Tea in Green Tea. 
India may be said to have died out except in the Kangra Valley and in 
Kumaon. It was formerly made in some quantity, but black tea being 
the more marketable article, the green gradually ceased to be manufactured, 
especially after the introduction of machinery, since no apparatus had 
been devised for green-tea manufacture. While the object aimed at in 
preparing black tea is to change the materials in the leaf, by fermentation, 
the green colour becomes brown or black, the astringency is reduced, 
and the aroma altered in character : in manufacturing green tea, the aim 
is to prepare the leaf without any alteration taking place. 

Fermentation Prevented . — The first operation in manufacture is, always, Xo 
therefore, to heat the leaf, immediately it is received from the pluckers 
and without any withering, so as to destroy the ferment [enzyme] and 
prevent any after-colouring of the leaf, and at the same time to bring 
the leaf into the soft condition required for rolling. When small quan- 
tities are dealt with, this result is obtained by panning. The pan is a 
large cast-iron basin 2 feet wide let into brickwork and with the hinder Panning, 
part about 1 foot higher than the front. This is heated from below. When 
the pan is “ roasting hot a small quantity of leaf is thrown into it and 
kept tossed about by hand so that no portion is allowed to rest on the 
hot iron long enough to get singed. When soft enough it is slightly rolled 
by hand, then panned again, and so panned and rolled alternately until 
the edges of the leaf, become very slightly crisp. The leaf thus prepared 
is then dried ofE as quickly as possible, by methods and appliances similar 
to those described for black tea. 

Where large quantities of leaf have to be dealt with, machines have 
recently been invented by means of which the panning operation is re- 
placed by a steaming of the leaf, under pressure, in a rotating cylinder, steaming. 

The steaming must be very short or the leaf gets a boiled-cabbage 
appearance and is then useless, and yet it must be treated long enough 
to ensure the destruction of the ferment. About to 2 minutes xmder 
a steam pressure of 20 lb. to the square inch is generally sufficient. After 
steaming, the excess of water is usually got rid of in a centrifugal 
machine, though much juice is lost at the same time. Then the leaf is 
rolled slightly in machines similar to those used for black tea. The rolling 
must only be slight, for broken grades are almost worthless in green tea. 

It is immediately thereafter dried ofi as rapidly as possible. 

In order to obtain a green appearance in the final product it has been Facing, 
custo ary in China to “ face ” the tea by rubbing it, when finished, in a 
hot pan with a small quantity of indigo and gypsum or other similar 
mixture. In Kangra the Native manufacturers use a small quantity of 
greenish-coloured soapstone for this purpose. But the employment of such 
materials is to be deprecated, and a very fair finished surface can be given 
to the tea by rubbing it in a hot pan alone without any foreign material, 
which only too frequently assumes the condition of an adulterant. 
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Grades of Green Tea . — As abeadj Stated, ill grading green tea 
“ broken grades ” are worth very little. The grades (as with black tea) 
are given Chinese names : — “ Young Hyson ” is the finest part of the 
tea, principally made from the youngest leaf on the shoots ; “ Hyson 
No. 1 ’’ corresponds with Pekoe among black teas ; and “ Hyson No. 2 
is a coarser grade. “ Twankay ” is composed of the flat broken fragments 
of the coarser leaves ; “ Gunpowder,” which has the appearance of balls 
about the size of small peas, is formed by the smaller leaves (which are 
very sticky after panning, and hence adhere together and so form them- 
selves into small balls during rolling). The packing is similar to that for 
black tea. 

Speaking of green tea, the following passage from Vigne {Trav. Kashmir, 
Ladakh and Iskardo, 1842, ii., 265) will be found interesting : “ Tea, made 
or rather boiled with water, as in Europe, is called Mogul! chd, or the tea of 
the Moguls, as they call the Persians. But Tibet! chd, or tea as made in 
Tibet, is a very difierent composition, for which the following is the recipe 
for a party of five or six people : a teacupful of the finest green tea is 
put into three pints of water, and upon this is strewed a large spoonful of 
soda, and all three are boiled together. About a pound of fresh butter 
or ghi, and a pinch of salt, are then placed at the bottom of the milling 
churn, and part of the boiling contents are poured out and milled like 
chocolate ; a little cream or milk is then added to what has remained in 
the saucepan, and on this the milled tea is poured and boiled again, and 
part of it again transferred to the churn, and so on till it is all properly 
milled. All that then remains to be done is to strain it through a clean 
cloth. Much depends upon the quality of the tea, and the manner of 
making it. I have nowhere drank it so good as with Ahmed Shah. It 
was always made before or after a march, and on a cold morning I found 
it, after a little time, quite as palatable as tea made in the ordinary way, 
and far more nourishing. When well made, it resembles chocolate in 
appearance, in consequence of the reddish tinge imparted to the tea by 
the presence of the soda, which prevents it also from cloying. Sutu, or 
the flour of roasted barley, is frequently eaten with it.” 

3. Oolong Tea, — So far no oolong tea has been made in India ; its 
manufacture is a speciality of Formosa, though also made in China and 
Japan. But Formosa oolongs have a recognised place on the tea market, 
principally on account of a very characteristic and much- desired flavour. 
Commissioners were sent from both India and Ceylon in 1904 to ascertain 
the methods by which this was produced. They reported that the flavour 
was principally due to the particular variety of plant grown. But that 
variety was not to be recommended on any other ground, as the yield 
was small, the plant was difficult to grow, and could only be satisfactorily 
propagated by layering. The manufacture was quite special in character, 
and in essentials was carried out as follows : — On the leaf being brought 
into the factory at midday, it is put out in the sun to be warmed, first 
spread thinly and then thicker, for twenty minutes to one hour. The leaf 
so treated is taken into a houj^e and spread on bamboo trays in a layer 
about 3 to 4 inches thick. At intervals of 15 minutes it is collected to- 
gether and shaken up with the hand. With this treatment continued for 
two hours a change occurs in the smell of the leaf, and a tinge of brown 
takes place on the softer leaf and on the edges of the others. When the 
discoloration has spread over the softer leaves in spots, the tea is ready 
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for parming. THs operation is carried out by keeping tke leaf constantly Panning, 
and evenly on the move in a pan about 2 feet in diameter, retained at 
a temperature of 360° to 400° F. and for about 10 minutes. Rolling 
follows, and finally fining in the small cbarcoal stoves used universally 
in tea manufacture in Cbina and Japan. For further particulars the 
report of the Indian Commissioner, Mr. J. Hutchinson {Cult, and Manuf, 
of Formosa Oolong Tea, Calcutta, 1904) should be consulted. 

4. Brick Tea. — Hitherto httle attempt has been made to manu- rick Tea. 
facture Brick Tea in India, though it is the staple of the Central Asian 
trade. In view of the possibility that this trade may be opened up in 
the near future, a careful investigation was made in 1905 of the methods 
employed in Western China by a special commissioner sent by the Indian 
Tea Association to the districts in which it is produced. He describes in Manufacture of. 
his report how it can be made either from the young shoots (as with 
black tea), which gives the highest quality of brick, or from coarse leaf 
with many stalks and twigs. In some cases, indeed, stalk and twig 
predominate in the material used. 

The manufacture involves (1) Fanning, in pans as described under Panning, 
green tea, kept at such a temperature that the leaf emits a sharp crackling 
sound, due to the bursting of the cells as it is rubbed over the surface. 

This operation takes from 6 to 10 minutes. (2) Rolling. — This process Boiling. 

is carried out by hand in the usual manner, only light rolling, however, 

being done. (3) Fermenting. — Here the peculiar part of the manu- 

facture comes in, for the leaf spread in heaps 3 to 4 inches deep is allowed 

to ferment for 3 to 4 days, the temperature rising in the meantime to 

105° to 112° F. The resultant product is then dried in the sun. After Manufacture. 

preparation it has to be formed into bricks, and for this purpose it is first 

steamed over a boiler (5 lb, at a time) for 2 to 3 minutes, and will then 

have a temperature of 160° to 170° F. If few stalks are mixed with the 

leaf it will be found that a fairly fijm brick may be turned out without 

any addition ; if not, a mixture of boiled glutinous rice -flour is necessary 

to give sufiS-cient adhesiveness. The whole is then put into a wooden 

mould of suitable size and shape and pounded down lightly with a wooden 

rammer weighing 17 lb. Several bricks are, usually, put in the same 

frame, separated by a layer of bamboo matting. The whole brame when 

filled is put aside for several days to set and dry ; after which the 

bricks are taken out, trimmed, wrapped in paper, and put back into the 

case again. The bricks usually made are 10| inches in length by 4 inches 

thick. [Of. Horace Della Penna in Markham, Journ. of T. Manning to 

Lhasa, 1879, 119, 317.] The manufacture of brick tea diflers in quality 

and material rather than in principle from the compressed tablets of 

tea-dust to which reference has already been made. 

Letpet or Leppett Tea and Lao Mieng Tea. — The manufacture Letpet ea. 
of this kind of tea is peculiar to Burma, the Shan States and 
some of the hills lying between Assam and Burma. A fairly complete 
account of the whole subject of its production will be found in the Kew 
Bulletin 10) and in The Agricultural Ledger (1896, No. 27, 

235-66). There seem to be two ways of preparing it, as follows : — The 
leaves are first thrown into boihng water and allowed to remain for a 
short time or until they become soft, then are taken out and rolled by 
hand on mats and allowed to cool. The process which follows consists in 
ramming the leaves down tight into the internode of a bamboo (the 
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Wdbo a wooden ramrod being used for tbe purpose. A stopper is 
then made of jack or guava leaves, and tbe bamboos thus charged are 
then kept in the shade for a couple of days with the stoppered ends 
downwards to allow of any water there may be -within to drain ofi. The 
bamboos are not filled up quite to the top with letpet, and in the space thus 
left ashes mixed with a little water are now filled in. The object of the 
ashes is to prevent insects getting to the tea. The bamboos are now 
buried underground till the letpet has matured and is required for sale. 
If not buried the let'pet becomes black and spoilt ; to be good it should 
be of a yellowish colour. It is carried to market for sale in bamboo 
baskets of open wicker-work (kyin) lined with leaves. The tea is taken 
out of the bamboos, filled into the baskets, and pressed down tight so as 
.. to prevent air injuring it. 

The above is the method in vogue west of the Irrawaddy. East of 
that river the method seems to consist in steaming the leaf and then 
rolling by hand. After this the leaves are allowed to cool and are then 
deposited in a pit, lined with planks or bamboo matting, and covered 
over and pressed down by heavy weights. The pit is not opened till a 
purchaser turns up to buy the whole pitful, but when opened the let^et 
tea is removed in bamboo crates. 

[It may be useful to amphfy Dr. Mann’s account of this tea 
(above) by a few quotations and observations :--The earhest mention 
of it (apparently) is in Hamilton’s New Account of ike East Indies 
Oer^oidais (1688-1722, pub. 1727, ii., 62), where he says, They never leave 
mediating till there be a reconciliation, and, in Token of Friendship, 
according to an ancient Custom there, they eat Ckam'poch from one 
another’s Hand, and this seals the Friendship. This Ckam'poch is Tea of 
a very unsavoury Taste ; it grows, as other Tea does, on Bushes, and is in 
use on such occasions all over Pegu.” Crawfurd, Ferrars, Nisbet, etc., 
all speak of its use at ceremonials. 

Lao Tea. account given by Mr. 0. E. W. Stringer {Kew Bull., 1892, 221) 

of the manufacture of Mieng or Lao Tea in Bangkok does not difier in 
any material sense from the practice in Burma. These may therefore be 
described as Siloed teas, and their chief pecuharity may be said to be that 
they are eaten as a pickled vegetable and only rarely used as a beverage. 
Crawfurd says the leaves are elliptic, oblong, and serrated like the Chinese 
plant; and the Burmese, not following the practice of other nations, 
designate the latter by the native name of their own plant, Lap^keU There 
is httle doubt, therefore, but that it is a genuine Thea, and most probably 
a native of the country. Crawfurd speaks of Wallich as his friend, and 
yet at the very time indicated the latter disbelieved in tea being indigenous 
in Assam. Crawfurd (Journ, to Ava, 1834, i., 199, 236 ; ii,, 147, 214^ says, 
Tea “ The Burmese eat the leaf prepared with oil and garlic, and never use 

the infusion as they do that of Chinese tea, which they call Laphet-re, ox 
tea water.” . Ferrars {Burma, 1900, 65, 70, 72) speaks of pickled tea as 
made by the hih tribes to the north. Nisbet {Burma Under Brit. Rule 
and Before, i., 175, 446 ; ii., 191) observes, “ In Upper Burma and the Shan 
States a good deal of this tea is consumed as a drink, for which purpose 
it is sold iu'a dry state. It is prepared by boiling it in an earthen kettle, 
and is drunk with salt. The greater bulk, however, is sold by the Mandalay 
brokers to merchants in Lower Burma, where it is largely consumed in 
the solid, The leaves are soaked in oil, a little garlic and dried fish, etc., 
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added, and tlie concoction thus formed is eaten and considered a great 
luxury. Besides being regarded as a dainty, however, the ‘ Le'p'pett \ is 
a traditional food among Burmans. At the important junctures of a 
man’s life, such as birth, initiation into the church, marriage and death, 

' Lep'pett ’ plays an important part, and no ceremony is complete without 
the consumption of that article. The tea remains in the same basket from 
the time it is bought at the gardens until it is sold by the merchant to the 
actual consumer. Large numbers of baskets are to be seen at every wharf 
along the Irrawaddy banks and in the bazaars throughout the country.” 

It would seem probable, however, that in Burma the word lapet denotes piant of 
Camellia drupifera, and that that species may possibly have been ®ari7 Times, 
employed in the manufacture of letpet tea before the adoption of C, Thea 
as the preferable plant. Further, there appears little doubt that tea was 
first used as a medicine, then as a vegetable, and finally as a beverage. It 
was the discovery of this final property that gave the greatest impetus to the 
cultivation of C. Thea in China and Japan, and possibly also in Burma 
long anterior to any records of the introduction and cultivation of 
the plant in India. Symes {Emh. to Ava, 1795, ii., 255) mentions 
loBpac or pickled tea, and Mason [Burma and Its People, 1860, 505) has 
a similar reference.] 

6. Jyree Tea. — Some few years ago a tea was much talked of in 
the public press as having special merits. This was found to consist of 
ordinary tea mixed with a certain percentage of the leaves of Albizzia 
amara (see p. 45). 

CHEMISTRY OF TEA . — Within the scope of this work it is neither Chemistry 
possible nor desirable to give a detailed account of all the substances Tea. 
which have up to the present time been found to occur in the tea-leaf. 

The soluble materials combine to make the liquor produced by infusing 
the manufactured tea. But it may be observed that both the commercial 
and the hygienic value of tea as a beverage depend on three or four 
substances. The first of these is the so-called Essential Oil, the Essential ou 
supposed cause of the flavour. It is impossible to deal with this sub- ^'lavour. 
stance here ; briefly its character is all but unknown, its quantity re- 
markably small even in the most flavoury teas, for though Mulder [Poggend, 

Annalen, xliii., 133) obtained 0*6 to 1 per cent., no one since his time has 
been able to isolate anything like that amount. In fact it has been denied 
that he was deahng with the oil which was subsequently extracted by Van 
Komburgh (1895) by the distillation of freshly fermented leaves, the yield 
being only 0*006 per cent. It is a product of fermentation. The essential 
oil has, generally speaking, almost entirely eluded investigation. Its 
connection with flavour is well known, but the oil itself remains . ’ 

almost unexamined. [Cf. Gildemeistei and Hoflmann, Oils, 

1900,501-2.] 

The second of the important constituents of tea is the Caeeeine or 
Theine, to which almost the whole of the stimulating power of the tea 
seems to be due. From a medical point of view it is the most important 
substance : from a commercial standpoi]j.t it appears to have little value. v , f 
The higher-priced grades of tea certainly contain more cafieine than the 
lower, but this is simply because the younger leaves (which have a higher 
percentage) form the bulk of the finer grades. Given two Broken Orange 
Eekoes, however, the relative quantities of cafEeine they contain will bear 
little or no relation to their prices. 
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The total quantity of caffeine present in tea varies from 3 to 5 per cent., 
and this quantity undergoes no change during the processes of manufacture. 
On the other hand, the ease with which it is extracted is by no means so 
great in the fresh leaf as in the finished black tea. Nanninga {Mede- 
deelingen uit ^stands Plantentuin, 1901, xlvi., 3) gives figures, for in- 
stance, where the quantity extracted by the same method increased 
from 2*51 to 3*77 per cent, in passing from fresh leaf to fermented and 
finished black tea. 

In this connection it might be pointed out that tea refuse is practically 
the only commercial source of caffeine. From this it is, however, pro- 
duced at the rate of 30,000 lb. yearly, or thereabouts, the manufacture 
being carried on in England, Germany, France, and America. Kecently 
successful attempts have been made to extract the caffeine on a com- 
mercial scale, from the tea on the spot in India, and it is probable that 
this manufacture, as an attachment to tea estates, may take a considerable 
development in the tea districts of the country. 

The third constituent of great importance in the tea-leaf and also in 
the tea is the tannin. A great deal has been written of the evil effect of 
the tannin in tea, most of which is, however, not based on exact experi- 
ment, but rather on general impressions. Whatever be its physiological 
action it is certain that it is the constituent which gives tea its pungency, 
and, in its form oxidised during fermentation, it also imparts the colour 
to infusions of tea. In short, from a commercial point of view the 
value of Indian tea, in so far as it is determined by pungency and 
colour of liquor, varies with the quantity of tannin easily extractable 
by water. 

The quantity of tannin is, however, very variable, and during manufac- 
ture alters to a very great extent. If we take the quantity extracted by 
water in ten minutes at 212*^ F. from finely divided tea as the standard, 
the following represents the reduction which normally takes place (as 
determined by hide powder) during the manufacture. All the figures 
are calculated on the dried material. 

(1) (2) (3) 

Tanmn in leaf as ToUed .. .. 15*51 .. 16*90 16*98 

Tannin in finished black tea . . 12*94 . . 12*53 . . 13*78 

The colour of the liquor given by fermented tea is due to the oxidised 
tannin produced during the fermentation process, and in practice it 
always becomes a question of skilful management to know how far “ to 
sacrifice pungency to colour ” ; in other words, how much of the tannin is 
to be allowed to oxidise during manufacture. 

In a normal fermentation conducted below about 82° F., the oxidation, 
produced by the enzyme already mentioned, is a perfectly definite and 
complete operation. All the tannin pressed out of the cells and brought 
in contact with the air is oxidised in from four to six hours according to 
the temperature. The relative colour and pungency of the final product 
depend, if a complete fermentation is allowed, on the amount of rolhng 
and hence of juice expressed. J.i the process is conducted much above 
82° F., other oxidations take place, independent of enzyme action, and 
these give the tea a “ stewed ” taste, while rapidly lowering the tannin 
percentage without increasing the colour of the infusion. The explanation 
is probably that the fermentation of the tan n in by means of the tea oxidase 
(enzyme) only carries the oxidation one stage forward, and though the 
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products are not as soluble as the original tannin, they are still fairly 
soluble, and have a brown colour. At higher temperatures still more 
deeply brown oxidation products are formed, much less soluble in water. 

The result is disastrous to the tea, and hence no fermentation should be 
conducted at a temperature above 80° to 82° P., if this is possible. \pf. 

Mann, Ferment, of Tea, in Ind. Tea Assoc., 1906, No. 19, pt. i. ; 1907, 

No. 1, pt. ii.] 

The tannin present in the original leaf has been carefully examined 
and described by Nanninga (Z.c. 7). He found it to be a crystalline powder, 
so hydroscopic that an instant’s exposure to the air turned it into a yel- 
lowish-brown syrupy mass. It is not soluble in chloroform, benzine or 
petroleum ether, and very little in anhydrous ether. On the other hand 
it is very soluble in alcohol, acetone, or acetic ether. It has a very as- 
tringent, but not bitter taste. It is precipitated by copper sulphate and 
lead acetate. Ferric chloride gives a deep blue precipitate. It is optically 
active. 

The other substances present in tea-leaf are of minor importance. A Game Acid, 
trace of gallic acid can always be found, as well as quercitrin. An acid, 
to which the name of Boheic Add was given, has been described by Roch- 
leder {Ann. Chem. Pharm., 63, 202), but its existence as a definite chemical 
substance is very doubtful. Other constituents it seems unnecessary to 
describe. [Harold H. Mann.] 

TRADE IN INDIAN TEA — The prosperity of the Indian Tea Trade Trade in 
may be mentioned as one of the many striking results of the British Tea. 
Administration in India. The East India Company enjoyed for 
many years a monopoly in the Chinese exports of tea, and they were 
therefore, and perhaps naturally, not over-anxious at first to establish 
a tea’ industry in India. In the year 1721 the imports of tea from 1721 . 

China into Great Britain became one million pounds, and during the 
century from 1710 to 1810 the aggregate sales of the Company were 
751 million pounds, valued at close on 130 million pounds sterling. It 
may be useful to recapitulate some of the historic facts already mentioned. 1788 . 

In 1788 Sir Joseph Banks suggested the desirability of cultivating tea in 

India. Little was accomplished, however, until Lord William Bentinck originated 

became Viceroy in 1834. But the success shortly after attained was such 

that in 1840 the Government were able to withdraw from tea-planting, and GoTemment 

by 1865 had handed over all their experimental plantations to private 

enterprise. The first public sales of Indian-grown tea took place in 

Calcutta during 1841, when 4,613 lb. were sold. A sample of Indian- First Sales i 84 i. 

made tea had, however, been sent to England a few years earlier 

(1838). By way of contrast with these beginnings it may be added Present 

that sales of Indian tea in 1904 stood at 200 million pounds, valued 

at £6,000,000 (see p. 218). 

Area and Localities of Production^Capital and Labour, etc.— Area. 

The area under tea at the end of 1903 extended over 524,827 acres, 
nearly two -thirds (64*4 per cent.) being in Assam (viz. 338,278 acres, or 
204,702 in Assam proper, and 133,576 in Cachar and Sylhet). In Bengal 
the area was 135,956 acres (25*9 per cent!). Thus these two provinces 
(Assanx and Bengal) have nine- tenths of the Indian tea area, the 
remaining tenth being in the United Provinces, Panj 4b, Madras and 
Travancore, a total of 49,073 acres, of which one-half is in the Native 
State of Travancore. In addition to all these there is a small area of 1,520 
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acres in Burma. In tbe latest report of the Commercial Intelligence 
Department on the Production of Tea in India, the area for 1906 is stated 
to he 531,808 acres, distributed thus : — 123,828 in Eastern Bengal and 
Assam ; 51,219 in Bengal ; 7,997 in the United Provinces ; 9,425 in the 
Panjdh, and 39,339 in South India (Madras and Travancore). Hence the 
partition of Bengal may be spoken of as having reduced the area in that 
province and increased that of the new provinces of Eastern Bengal and . 
Assam. It may also he said that the record years in the normal or con- 
tinuous expansion of the tea area were 1897 and 1898, but recently the low 
prices that have prevailed have suggested the desirability of curtailing 
rather than increasing the area, and accordingly in 1903 a decrease of 430 
acres was recorded. The policy presently pursued may he described as 
the abandonment either permanently or temporarily of a percentage of 
indifierent tea, also the reduction of the quantity taken annually from the 
plant. Both factors have combined to improve the stock and raise the 
quality of the tea, and have thus proved beneficial. The reduction of 
area mentioned is therefore the balance between fallowed tea and new 
extensions, showing a small net decrease. 

Yield — But a significant feature of Indian tea-planting is the fact 
that production has increased in a higher ratio than the expansion of 
the area of cultivation. Since 1885 the area has increased by 85 per 
cent, and the production by 192 per cent. This doubtless denotes im- 
provement in cultivation and manufacture. But the published estimates 
of production are usually considerably below the actuals, hence the trade 
returns show higher totals than the estimates of supply. Obviously 
there are many explanations, such as the fluctuations in seasons which 
render averages fallacious and the returns of private concerns not being 
as a rule furnished. On the average of the last five years the yield per 
acre (dividing total yield by area) was in the four chief tea localities : 
Brahmaputra vaUey, 401 lb.; Surma vaUey, 503 lb.; Duras, 476 lb.; 
and Darjeeling, 267 lb. to the acre. But according to the report of the 
Commercial Intelligence Department for 1906, the total production in 
this year was 240,411,266 lb., assorted thus : — Assam, 162,468,034 ; 
Eastern Bengal, 44,602,885 ; Bengal, 15,531,692 ; Northern India (United 
Provinces and Panj4.b), 3,527,863 ; and Southern India (Madras and 
Travancore), 14,280,792 lb. 

Capital — The total registered capital invested in the industry comes 
to 22 crores of rupees (£14f millions), thus : — companies registered in India, 
Ks. 3,41,82,985, and companies registered in London, Rs. 18,39,30,135. 
Divided by the area this capital comes to Rs. 412 (£27) per acre. But 
there is a further unknown figure representing the capital of private 
owners (above alluded to), who, as a rule, refuse to furnish any information 
of their business, so that the total capital has been estimated at 
£20,000,000 (see p. 218). 

Persons Employed . — In 1906 the number of persons employed in the in- 
dustry was returned at 491,457 permanently and 81,642 temporarily, or just 
a httle more than half a million^ and this expressed to the area of cultivation 
comes to about 1‘08 persons to the acre. These figures do not, of course, 
include those engaged in the carrying agencies nor those concerned in 
cultivating locally the food, etc., of the special immigrant tea population. 

Foreign Trade. — The economies due to the establishment of large 
plantations, and the discovery of machinery to do all and more than 
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manual labour could accomplish, cheapened production, and with this 
arose a rapidly increasing demand. The freedom from adulteration and 
impurity, incidental to all Asiatic hand labour, also tended to enhance the 
appreciation of the Indian tea in European markets, and with that success 
came the downfall of the Chinese trade- In 1859 China supplied England 
with 76 million pounds of tea, and in 1880-1 with 175 million pounds. In 
1864 India commenced to export insufficient quantity to justify the traffic 
being recorded separately. In that year the United Kingdom obtained 
2,800,000 lb. of tea from India. A decade later the cofiee industry of 
Ceylon began to show signs of the ruin that finally overtook it. Profiting 
by the experience and knowledge gained in India, Ceylon planters aban- 
doned cofiee and took to tea, and to-day Ceylon is India’s chief competitor 
in the tea markets of the world. In 1875-6 the exports from Ceylon were 
784 lb. valued at £180, while the Indian of that year were 24,361,599 lb. 
valued at £1,444,278. In 1885-6 the Ceylon exports became 7,851,562 
lb. vabied at £382,996, and the Indian 69,666,000 lb. valued at £3,298,000. 
In 1895-6 the Ceylon exports were 110,095,000 lb. valued at £3,075,000, 
and the Indian 142,080,000 lb. valued at £4,682,000. Five years later 
(1900) the corresponding figm’es were: Ceylon exports, 149,265,000 lb. 
valued at £3,582,000, and Indian, 176,387,000 lb. valued at £6,118,000. 
By way of comparison it may be added that the total exports from China 
in 1900 were 184,533,000 lb. valued at £3,949,000, and Japan, 61,028,000 
lb. valued at £1,406,000 ,* the world’s increasing demands were thus met 
by India and Ceylon mainly. This may be still further exemplified by later 
figures drawn from the report issued by the Commercial Intelligence De- 
partment of the Government of India for 1906. The total exports by sea 
and land routes for that year came to 236,731,623 lb. from India and 
170,527,146 lb. from Ceylon, while from China came 108,864,534 lb. black 
and green tea, with 79,506,133 lb. brick, tablet and dust. 

Prices Realised. — During the later years of the period indicated 
by these returns the price paid for Indian tea fell from 13*33i. to 8-326?. 
per lb. in 1900 ; for Ceylon from 11 -636?. to 5*406?. per lb. ; for China from 
7-266?. to 5-146?. per lb. ; and for Japan from 7-176?. to 5*536?. per lb. Thus, 
while India has maintained her position as the leading producing country, 
she has also preserved, in a remarkable degree, her supremacy in quality 
and price. Indian teas fetch the highest average price in the world. 
Expressed to head of population (census of 1900), the consumption of tea 
is interesting, and throws a flood of light on the influences that have led to 
the world’s increased consumption of tea. The list is headed by Western 
Australia, 10*07 lb. per head of population; South Australia, 8-87 lb. ; 
United Kingdom, 8'44 lb. ; New South Wales, 8*01 lb. ; Victoria, 7;38 
lb. ; Queensland, 7-09 lb. ; New Zealand, 6*78 lb. ; Tasmania, 6*62 lb. ; 
Canada, 4*29 lb. ; Holland, 1-48 lb.; United States, 1*14 lb.; Russia^ 
Empire, 0*93 lb. ; German Empire, 0*13 lb. ; and France, 0*05 lb. Thus 
India and Ceylon owe their prosperous tea trades, primarily, to the de- 
mands of Great Britain and her Colonies, but the low prices that have 
recently prevailed have led to great efiorts being made to open out new 
markets, and these are held to have been so successful that the average 
price has improved. The relief afiorded, moreover, by the endeavour to 
produce and sell green tea may also be said to have considerably strength- 
ened the position of the Indian planter, so that it is thought there is now 
no longer any fear of supply outrunning demand. 
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^ ^ Exports fro India {Black and Green Teas). — It may now be useful to 
furnish more direct and explicit information regarding the recent Indian traffic 
in Tea. The following figures show the trade every fifth year since 1876-7 : — 


Year. 

Rs. 

lb. 

1876-7 .. 

2,60,74,251 

27,784,124 

1880-1 

3,05,42,400 

46,413,610 

1886-7 

4,72,79,917 

78,702,857 

1890-1 

5,21,92,335 

107,014,993 

1896-7 

8,12,45,480 

148,908,461 

1900-1 

9,55,09,301 

190,305,490 

1906-7 

9,85,77,642 

233,653,637 


An analysis of the traffic for the years 1902-7 may be framed to show 
the chief provinces of India from which exported and the more important 
comtries to which exported, the figures given denoting the respective shares 
taken, while the unaccounted for balances, on the total transactions, manifest 
all other provinces or countries not mentioned. The last three figures have heen 
'purposely omitted from each return : — 


Exports. 


1902-3. 

1903-4. 

1904-5. 

1905-6. 

1906-7. 

Grand Total . . | 

lb. 

181,423 

207,159 

211,887 

214,223 

233,653 

Rs. 

7,36,16 

8,55,79 

8,46,54 

8,84,76 

9,85,77 

Share /rom Bengal | 

lb. 

Rs. 

170,943 

6,76,52 

195,107 

7,88,17 

197,541 

7,65,39 

199,737 

8,00,91 

175,889 

7,36,96 

„ „ Madras | 

lb. 

6,482 

8,744 

11,069 

12,679 

13,979 

Rs. 

40,01 

51,74 

65,20 

75,28 

82,80 

Share to U.K . . | 

lb. 

152,895 

170,186 

167,691 

166,591 

176,169 

Rs. 

6,27,90 

7,08,91 

6,70,97 

6,89,01 

7,57,45 

„ ,, Canada. . / 

lb. 

5,554 

8,575 

12,607 

15,018 

14,514 

Rs. 

22,00 

35,49 

54,79 

67,10 

66,01 

,, „ Australia / 

lb. 

4,568 

6,402 

5,892 

7,146 

8,962 

Rs. 

16,36 

23,47 

22,15 

26,53 

31,37 

„ „ China . . | 

lb. 

379 

5,701 

611 

1,709 

3,418 

Rs. 

93 

20,51 

1,37 

5,42 

8,31 

„ „ Russia . . 1 

lb. 

3,967 

4,546 

9,331 

9,988 

13,761 

Rs. 

15,08 

17,49 

32,99 

42,62 

56,50 


I ports into India (Black and Green Teas). — With such a record 
of producing enterprise it is somewhat surprising that India nevertheless should 
continue to import tea from China, Java, etc., and become the emporium of 
a re-export trade in these teas to Persia, Arabia, Turkey-in- Asia, Africa, Egypt, 
etc. The following table records the transactions during the past five years : — 


Imports. 


1902-3. 

1903-4. 

1904-6. 

1905-6. 

1906-7. 


lb. 

. 3,848 

3,672 

3,734 

3,799 

2,683 

Grand Total . . * ' \ 

Rs. 

20,59 

20,83 

18,96 

18,34 

14,14 

Share from China . . | 

lb 

Rs. 

2,111 

12,71 

2,141 

13,63 

1,229 

8,83 

1,306 

8,29 

1,028 

8,49 

® „ „ Java 

lb. 

267 

305 

199 

151 

322 

Rs. 

2,14 

2,15 

1,28 

1,15 

2,29 

„ „ Straits / 

lb. 

491 

542 

532 

491 

457 

Settlements! 

Rs. 

1,75 

1,89 

1,95 

1,82 

1,85 

Share to Bombay . . | 

lb. 

3,055 

2,838 

2,822 

2,935 

1,990 

Rs. 

f7,29 

17,30 

15,25 

14,75 

13,26 

„ „ Burma . . | 

lb. 

503 

558 

558 

518 

486 

Rs. 

1,82 

1,96 

2,07 

1,96 

1,98 

Re-Exports Totaxs | 

lb. 

Rs. 

1,606 

10,49 

889 

6,46 

926 

6,32 

781 

5,20 

601 

3,08 
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Drawn from these foreign supplies the exports (re-exports) shown above Green Tea 
are made, and it is distinctly interesting to have to add that recent special Traffic, 
endeavours (already alluded to) have been directed toward securing for Indian 
production a larger share in the Tibetan and Central Asiatic green-tea traffic. 

But, more interesting still, the re-exports of China tea to Persia have as rapidly 
declined as the exports of Indian tea have increased. The growth of a trade 
with Persia and Turkey -in- Asia in Indian-grown teas is one of the most satis- 
factory results of the efforts to find markets outside the British Empire. 

Coasting Trade, — A study of the amount of tea carried coastwise to and Coastwise 
from the provinces of India helps greatly to elucidate the particulars available Trade, 
regarding local consumption. In 1903-4 the total quantity carried by these Local 
routes came to 4,806,6741b. valued at Rs. 23,94,580, and in 1905-6 to 4,179,040 Ooasumptioa. 
lb. valued at Rs. 20,81,036. Of that amoimt, Bombay alone in 1903-4 took 
3,089,500 lb., of which 3,000,000 lb. were drawn from Calcutta and thus doubtless 
consisted of Assam or Bengal teas, and in 1905-6, 2,093,516 lb., of which 2,000,000 
lb. came from Calcutta. To a large extent perhaps this represents the Persian 
Gulf traffic. The only other item of importance manifested by the coastwise 
trade is concerned with the port of Chittagong. 

Rail and River-borne Trade. — The study of the official publications that have ources of 
appeared under this heading reveals two important features : (a) the sources upply. 
of supply upon which the great centres of the trade depend ; (6) the expanding 
local consumption. The total exports from the producing centres were in 
1903-4 as follows : — From Assam, 150,841,2961b. ; from Bengal, 46,936,472 lb. ; 
from Madras, 5,084,328 lb. ; from the United Provinces, 1,911,912 lb. ; and from 
the PanJab, 655,918 lb. These show a total of 205,429,926 lb. as the exported 
production of 1903-4 ; but later statistics for 1906-7 show a slight increase 
to 224,873,712 lb. It is just possible that there is in addition, however, a small 
export traffic by road, not recorded in the above fiigures, more especially from 
small private gardens that run for special, often local markets. 

Calcutta imported in 1903-4 (from all these areas of production) a total Oalcutta. 
of 170,735,726 lb, ; Bombay (town) secured 2,205,308 lb. (from the United Bombay. 
Provinces and Pan jab, in addition to its supplies coastwise above mentioned) ; 
the Madras (port) towns received 4,912,292 lb. (drawn from the Nilgiri hills, Madras. 
Wjmaad, Travancore, etc.) ; and Karachi 29,356 lb. (from the Panj^^b and Karachi. 

United Provinces). From these receipts, by the port towns mentioned, have 
to be drawn the foreign exports (already showm), the balance being one item 
more of local consumption. So in the same way the supply procured from the 
chief towns concerned in the foreign trade (177,899,082 lb.) deducted from the 
total recorded exports from the areas of production would leave a balance 
which either goes into local (provincial) consumption, or is exported from other 
port towns not dealt with above, such as Chittagong. The balance in question Ohittagong. 

(in 1903—4) came to 27,530,844 lb. Kow that Chittagong has become the seaport 
town of the new province of Eastern Bengal and Assam, its trade will doubtless 
be separately returned. In the Administration Report of Bengal (1903-4, 82), 
it is observed that the running of a direct line of steamers from that port 
to the United Kingdom and the through connection with Assam, established 
by the completion of the Assam-Bengal Railway, have already caused a large 
increase in the foreign trade, the total value of which was Rs. 2,50,66,000 in 
1903-4 as against Rs. 1,69,71,000 in 1902—3. Of these returns tea represented 
a traffic of Rs. 75,60,000 in 1902-3, which expanded to Rs. 1,02,40,000 in 
1903—4. thus certain that Chittagong will in the near future play an 

important role in the tea trade. But to conclude these observations on internal 
trade and local consumption, a balance sheet might be given by showing pro- Local 
duction less foreign exports and foreign imports less re-exports, and these Consumption, 
two suras would doubtless represent very largely local demands; but for the 
reasons indicated it often happens that the exports exceed the estimated pro- 
duction by as much as a million pounds, so that we are not in a position to give 
any very satisfactory conception of India’s own consumption of tea. Recently, 
however, a special company has been organised to pioneer the Tndifl.n home 
trade, and it is believed the results are fulfilling all expectations. 

Trans-frontier Land Trade. — The trade in tea across the frontier of Indifl. Trans- 
by land routes is not very important, though worthy of consideration. The frontier 
most sj^rising feature is that (including Burma) India impobts if anything Trade, 
more than she E 2 poBTS. The supply comes mainly from the Korthem Shan 
States, is carried into Burma, and is mostly pickled tea. The total traffic was 
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in 1903-4, 2,020,2^)6 Ib., valued at Be. 9,31,943; in 1904-5, 2,314,816 lb., valued 
at Be. 10,78,031 ; and in 1906-7, 2,120,048 lb., valued at Re. 8,89,068. Turning 
now to the Exports : these go mainly to Afghanistan, Kashmir, Dir, Swat and 
Bajaur. The following were the amounts exported — in 1903-4, 2,439,248 lb., 
valued at Bs. 10,68,916 ; in 1904-5, 2,731,008 lb., valued at Rs. 12,40,253 ; and 
in 1906-7, 2,991,072 lb., valued at Bs. 14,53,888. The chief item in this traffic 
is India’s contribution to the Tibet and Central Asiatic demand for green tea. 

In conclusion, it is perhaps scarcely necessary to enter into the details 
of the strenuous efforts that have been made and are being made by the 
Tea Association and tea merchants of India and England to extend the 
area of demand for all grades of Indian tea. The enlightened action 
which has resulted in securing the services of expert scientific officers 
to investigate the disabilities of the industry and to improve the methods 
of production and manufacture deserve the highest commendation. 
The initial stage in this reform was accomplished by the Government 
of India in 1895, namely the deputation of the Beporter on Economic 
Products to the tea districts with instructions to institute inquiries into 
and to publish a report on the “Pests and Blights of the Tea Plant.” 
In consequence the first scientific ofiS.cer — Dr. Harold H. Mann — was 
appointed by the Association. The subsequent history is one of progress. 
Mann’s investigations cover every possible aspect of inquiry, and the 
results of his labours may be described as both highly interesting scien- 
tifically and of the greatest practical importance to the industry. 

CAMPHO : Pharmacog, Ind., iii., 200. 

The vernacular names in India, like the majority of the European 
names, are very similar, viz. Camphor (Engl.), cam'pTire (Fr.), Mmfer 
(Germ.), canfora (Ital.), Jcarpura (Sansk.), kdfur (Arab.), and hdfur 
(Hind.), etc., etc. It has been suggested that they may have been derived 
from the Javanese Tcdpur, which seems to denote both lime and camphor. 
The Sanskrit medical writers were familiar with the two qualities jpaJcva 
and a'pakva. The former would mean prepared by the aid of heat, and 
might thus be viewed as the Camphor of Cinnmnomwni CampJiora, 
while the latter would be native or natural camphor, and be accepted as 
denoting the camphor of Dryohalanops Camphora. The last- men- 
tioned was historically first known. But neither of the plants named 
are indigenous to India, nor even' cultivated plentifully to-day, and there- 
fore the 'pakva and apakva kdrpura could only have been known to the 
people of India subsequent to the establishment of the Chinese and Arab 
commerce. But the history of the names for the clove (and there are 
many other examples) show that it is not necessarily the case that com- 
mercial names, at present in use, originated from the indigenous names 
of the plants in question, so that the Sanskrit kdrpura might easily enough 
have given the Javan 

History. — ^Th© hhimsini Camphor trees of the Ain-i-Akhari (Blochmann, transl., 
78-9) were doubtless iveyianieum, th© wood of which might 

have been called camphor-wood from its smelling something like camphor, and 
might easily have been viewed by Abul Eazl as an Indian discovery of the plant 
that yielded camphor. One of tho earliest notices of camphor is that of the 
Arab merchant Sindbad (who lives to us in The Thousand and One Nights as a 
hero of fiction rather than of actual adventure and exploration), whom Baron 
Walckener thought had lived about the time of Solaiman, a Muhammad 
merchant of the beginning of the ninth century. Sindbad describes the mode 
of extracting th© camphor by making incisions in the trees that produce it. 
This was during his second voyage when he visited the peninsula of Biha, 
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doubtless the Malay Peniusula. Adams (Comment., Paulus Mgineta, iii., 427-0) 
reviews the early information regarding camphor, and says that Serapion is the 
first authority who gives a full account of it. Isaac Ebn Amram, one of the 
writers quoted by Serapion, furnishes a brief account of the method of refinmg, 
wliich is practically that pursued at the present time. Lastly, Adams adds 
that Symeon Seth is the only one of the Greek authors who treats of camphor 
(caphura). [For further information see Cinnamomum zeylanicum, pp. 313-6,] 
Garcia de Orta discussed in the 16th century the two chief forms of Camphor. 
These are : — • 

Ginna o u Ca phora, and Eberm. ; PI. Br. Ind.f V., 134; Grasmann, 
Mittheil. der Deutsch. Gesellscli., etc., Tokio, 1895, vi., 277—328; Ind. For., xix., 
459; xxiii., 469; Gamble, Man. Ind, Timhs., 564; Brandis, Ind. Trees, 534; 
Laxthace^. The Japan Camphor Tree. A moderate-sized evergreen tree, 
native of China, Japan, Cochin-China and Formosa, much planted in India, 
where it grows admirably in suitable places. There are fine trees in the Botanic 
Gardens of Calcutta and Saharanpur ; it grows very well in Dehra Dun, and 
thrives in the JSTilgiris, even up to altitudes of 7,000 feet. 

This is by far the most important of the natural sources of camphor, and 
practically constitutes a monopoly of the Japanese Government since the cession 
to them of Formosa, whence the largest quantity and best quality of camphor 
is derived. The production in 1900 is said to have been 134 tons in Japan, 
98 tons in China, and 2,680 tons in Formosa. But it is affirmed that Japan has 
effected an agreement with China whereby she exercises a preponderating 
influence over the export of camphor from Chinchew (Fukien) on the Chinese 
mainland, which formerly shared the Indian and European trade with the 
province of Tost in Sikok (Japan) and the Eastern or aboriginal districts of 
Formosa. [Gf. Pickering, Pioneer. Formosa, 1898, 202, 220.] 

For a description of various processes of refinement the reader may consult 
the article given in the Dictionary. Herron Tschirch and Shirasawa published 
a careful account of the formation of this camphor, and Bamber (Lecture 
May 14, 1906, delivered before the Ceylon Agricultural Society) gives particulars 
of the ’still that should be used. [G/. ArcUv. der PJiarmacie, Berlin, 1902, 
Ho. 46 ; Kew. Bull, 1899, 57-68 ; 1907, 88-90.] 

Dryobalanops aro atica, Gaertn., f. ; D. Camphora, Colebr., As. Res., 1816, 
xii., 535-41 and pi. ; Gamble, Man. Ind. Timhs., 69 ; Diptebo carped. Bornean 
and Sumatran Camphor. A lofty tree, native of the north-west coast of Dutch 
Sumatra, North Borneo and Labuan. 

In the stem are formed coarse crystals w'-hich constitute the Babus Camphob 
called in Indian trade returns hhimsaini or haras. The crystals are often found 
in concrete masses in the heart of the tree, or in the knots and swellings where 
the branches issue, but camphor is also found beneath the bark. To obtain 
the product, which is valued by some of the Cliinese at from 40 to 80 and even 
100 times the price of ordinary camphor, the tree is destroyed and cut into 
small splinters. An average tree is said to yield about 11 lb,, but the old trees 
are the most remunerative, and only about 10 per cent, of those destroyed 
really repay the labour. This camphor is used by the Malays for embalming 
and for ritualistic purposes, and is well paid for. Probably the camphor first 
known to the world was obtained from this tree, and not from 
Cawphora. [Cf. Fluckiger and Hanbury, Pharmacog., 458; Gildemeister and 
Hoffmann, Volatile Oils, 370—7, 502.] 

Other Camphors are obtained from several plants, as for example thyme, 
patchouli, tobacco, etc., etc., but the production from these somces would 
appear not to be a paying industry. The widespread reputation of rnttmeei 
Baisuniifera. as a source of Ng-at Camphor is probably delusive, so far at least 
as India and Burma are concerned, though the leaves would appear still to be 
employed for the distillation of a powerful camphor in Upper Tonkin. [Cf. 
Kew Bull., IBQ5, 275-7 ; 1896, 73 ; Bhaduri, Rept. Labor. Ind. Mus. (Indust. Sec.), 
1902-3, 29 ; Bull. Econ. L Indo-Ghine, 1903, vi., n.s., 512.] 

Production, — The camplior monopol;^ established by Japan had the 
’efiect of raising the price of the natural product, and this led to the 
fairly successful synthetical fabrication of the commodity in America. 
It would be beyond the scope and purpose of this work to do more than 
indicate the directions and possibilities of the camphor industry, and it 
must suffice therefore to state that it can be and is being produced 
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THE CAMPHOR TREES 

chemically. But the rise in the price of camphor has had another efiect, 
namely of turning the attention of planters in other lands to the possibility 
of competing with Japan in the supply of natural camphor. Willis and 
Bamber in an able article have dealt with every aspect of cultivation 
and manufacture (C^Vc, Roy, Bot Gard. Geylon, 1901, No. 24). In The 
Agricultural Ledger (1896, No. 5) Hooper detailed certain experiments 
wlaich went to show that a fairly large supply of camphor might 
be ob tamed from an oil distilled from the leaves of Cinnamomimi 
Cam/pTiora. It had been supposed that camphor was only obtainable 
from the timber and roots of trees 50 to 100 years old, and obviously 
only Governments could undertake to plant such on a large scale and 
wait so long for remuneration ; but as a consequence of experiments 
made in India, Algeria, United States and some German colonies, it was 
thought that Cinnamomtmn Camphora might be planted as a catch 
crop by tea, cofiee and indigo planters. The results, however, do not 
appear to have justified the hopes that were once formed. It would be 
beyond the scope of this work to deal with the European uses of 
camphor, but it may be mentioned that one of the most interesting is 
its employment in the manufacture of celluloid. [C/. Heuze, Les PI. 
Indust., 1895, iv., 269-72 ; Kew Bull., 1895, 305 ; Trop. Agri., April 1, 
1904, 659 ; Komppa, Pharm. Journ., Ixxii., 77 ; Gallenberg (reviewed) in 
Oa'pital, June 4, 1903; Collins, Scient. American, Ixxxix., 368; Madras 
Weekly Mail, May 9, 1903 ; March 20, 1905 ; Hauxwell, Re^t. For. Admin. 
N. Circ. Burma, 1904-5, 52 ; Copleston, Notes on Cult. Camphor, in Agri. 
Journ. Ind., 1907, ii., pt. i., 92-4.] 

Co erce and Trade — India possesses a fairly large industry in the 
refining of camphor, chiefly at Bombay, Delhi, etc. The refiner sells the 
article at nearly the same price as he purchased it for, the profit being made 
on its mechanical absorption and retention of a large amount of water. It 
appears, however, that an increasingly large proportion of Japanese camphor 
is sublimed before being exported to India. The imports of Barus camphor 
are now of little or no consequence, having decreased from 528 lb. in 
1899-1900 to 106 lb, in 1903-4, and in value from Rs. 32,898 to Rs. 3,170, 
and in 1906-7 were nil. The total amount of other camphors imported 
was 1,071,714 lb., valued at Rs. 9,96,336, in 1899-1900 ; 1,091,002 lb. 
at Rs. 12,97,482 in 1903-4; 1,169,238 lb. at Rs. 16,17,043 in 1904-5; 
703,716 lb. at Rs. 13,37,938 in 1905-6 ; and 849,261 lb. at Rs. 22,99,783 
in 1906-7. In the first-mentioned year Japan contributed only 135,010 lb., 
valued at Rs. 1,82,680 ; whilst in 1903-4 the amount was 671,220 lb. at 
Rs. 8,42,391 ; and in 1904-5, 856,130 lb. at Rs. 12,51,846 ; though it fell 
of in 1906-7 to 426,007 lb, at Rs. 14,11,926. Doubtless a large propor- 
tion of this must be the Formosan camphor, which was previously exported 
to India vid Hongkong. The increase in the Japanese trade corresponds 
with a rapid decrease in the quantities obtained from the United Kingdom 
(English refined camphor), Hongkong and the Straits Settlements, the 
totals for these three having been in 1899-1900 : United Klingdom, 84,460 lb. 
valued at Rs. 77,658 ; Hongkong,'" 440, 458 lb. at Rs. 3,80,598 ; Straits Settle- 
ments, 411,696 lb. at Rs. 3,55,261. In 1906-7 the quantities and values 
were respectively : United Kingdom, 22,311 lb. at Rs. 76,778 ; Hongkong, 
277,360 lb. at Rs. 5,43,304 ; Straits Settlements, 74,803 lb. at Rs. 1,61,295. 
The increased proportionate value of Japanese camphor compared to Euro- 
pean camphor may show that more of it is imported in a refined state. The 

246 



BLACK DAMMAR 


CANA lUM 

Resin 


re-exports manifest an increase from 38,517 lb. at Rs. 38,375 in 1899-1900 
to 121,023 lb. at Rs. 2,14,369 in 1905-6. In 1906-7 they fell, bowever, to 
44,776 lb. at Rs. 1,01,132. Bombay and Bengal are the chief ports of 
departure, and Natal is ordinarily the best customer, though since 1904 
the United Kingdom has stood first. 

Oil of Camphor. — There are two very distinct substances Imown by this 
name. One is the oleo-resin of Borneo, obtained by distillation of the wood 
or by tapping the trunks of CeintpUora., which, being unable to 

resist the pressure of the fluid, sometimes burst open or have their tissue broken 
into large internal chambers. According to Gildemeister and Hoffmann ( Volatile 
Oils, 503) this oil is not obtainable on the market. The other so-called camphor- 
oil of Formosa and Japan is a brown liquid holding in solution much common 
camphor, which is precipitated when the temperature of the liquid falls. The 
crude oil is made by distilling chips of camphor- wood in water. After removal 
of the camphor which crystallises out on cooling, it represents a transparent 
bright-yellow to brownish-yellow liquid oil having a penetrating odour. In 
Formosa it was formerly thrown away as worthless, but the Japanese used 
and still use it to a considerable extent in cormection with lacquer and varnish- 
work, besides extracting a considerable residue of camphor from it: A long 
and interesting paper on the various qualities of camphor-oil together with a 
description of the method of extracting refined camphor therefrom and of 
manufacturing safrol from the “red oil” (crude oil after the removal of the 
essential white oil and camphor) will be found in Schimmel cfc Co.^s Semi-Annual 
Report (Oct.-hTov., 1902), being taken in part from the Journal of the Pharma- 
ceutical Society of Japan (April, 1902, Ho. 242). It would appear that the 
camphor is now extracted in Japan, whereas the oil was previously exported in 
a crude state, largely to Germany. \Cf. Shimoyama, Acc. in Trop. Agrist., 
Nov. 1901, xxi] 

[Cf. Paulua ASgineta (Adams, Comment.), iii., 427 ; Marco Polo, 1298 (ed. Yule), 

11., 241 ; Varth4ma, Travels, 1510 (ed. Hakl. Soc.), 248 ; Garcia de Orta, 1563, 
Coll., xii. ; Ball, Comment, in Proc, Roy. Ir. Acad., i. (ser. 3), 398; Ain-i-AMari, 
1590 (Blochmann, transl., 1873), i-, 78-9, 385; Linschoten, Voy. E. Ind. (ed. Hakl. 
Soc.), 1598, i., 112, 120; ii., 67, 117-8; Birdwood and Forster, E.I.C, First 
Letter Booh, 58, 289 ; Foster, E.I.C. Letters, iii., 240, etc. ; iv., 5-8 ; vi., 73 ; 
Cocks, Diary, 1623, ii., 343 ; Piso, Mant. Arorrjb., in Ind. TJtri. re Nat. et Med., 1658, 
165-8; Breyn, PI. Exot., 1678, Cent, i., 11-7, Icon, 2; Milbum, Or. Comm., 
1813, ii., 307, 500 ; Bennett, Wanderings N.-S. Wales, 1834, i., 175 ; Wiesner, 
Die Rohst. des PfLanzenr., i., 544 ; Dewey, V.S. Dept. Agri. (Botany) Circ., 1897, 
No. 12 ; Der Tropenfianzer, ii., 87 ; iii., 555-6; iv., 202, 415 ; Journ. Linn. Soc., 
XX., 414 ; Camphor Induat. for Ind., in Ind. For., 1900, xxvi., 284 ; Mukerji, 
Handbook Ind. Agri., 1901, 435-8; Di/pl. and Cons. Repts. Japan, 1903-4, 

111., 29 ; J ourn. Soc. Chem. Indust, (many passages) ; Fharm. Journ. (many 
passages) ; Trop. Agri. (many passages).] 

CA A lU , Lifin . ; FI. Br. Ind., i., 531-6 ; Burseracb^. 
There are about 9 species in this genus, all large trees, and several of 
them afiord useful resins. Considerable coniusion exists, however, regarding 
their respective products, so much so* that the most satisfactory course 
is to assort the available information geographically. 

C. bengale e, Roxb., is the nerehi of Sibsagar and Sylhet of which Roxburgh 
wrote, “ From fissures or wounds in the bark, a large quantity of a very pure, 
clear, amber-coloured resin exudes, which soon becomes hard and brittle, and 
is not unlike copal, yet the Natives set no value on it.” “ In the Calcutta bazar, 
it is only valued at from 2 to 3 rupees for 7 maunds of 80 pounds weight each.” 
Most writers have repeated the above without either correcting or amplifying the 
information, so that it is not known whether o?not the resin is used economically. 

C. CO e, Linn., is the Java almond and the rata-hekuna of Ceylon. A 
large tree of the Malay, but cultivated occasionally in India and Ceylon. 

C. resinlteru , Brace, is the dhuna, dhua, tekreng, etc. A large tree of 
Assam^, the Khasia and Garo hills. It would seem highly probable that this is 
the chief source of the Canairiimt resin of Assam which has hitherto been mostly 
supposed to be afiorded by c, bengaiens^ Gamble says it gives a resin which 
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is used for torches. A sample of Assam resin, weighing over 13 lb., received 
by the Reporter on Economic Products as “a fairly average quality of the 
Black Dammar ” was sent to the Imperial Institute, London, for examination 
and report. Dunstan replied that the results obtained “ indicate that the 
resin is of the dammar type although it differs to some extent from the black 
dammar of commerce, stated to be derived from c. sMtitum, especially in 
possessing lower acid and saponification values.” Some varnish manufacturers 
to whom the resin had been supplied reported that it was suitable for the 
preparation of a hard drjring varnish, such as is required for enamel paints, 
though the dark colour of the resin would prejudice its sale and it was not likely 
to fetch more than 18s. per cwt. 

C. sikki ense, King, Journ. As, Soc. Beng., Ixii., pt. ii., 187 ; , is the 
gugal dhup, nar-ok-pa, etc. A very tall tree of Nepal and Sikkim— the inner 
valleys of the Eastern Himalaya up to altitudes of 3,000 feet. It yields a clear 
amber-coloured brittle resin that is burnt in incense by the Lepchas. Dymock 
{Journ. Bomb. Nat. Hist. Soc.^ 1891, vi., 409) speaks of an amber-coloured resin — 
the incense {gokal-dhup ) — and he was thus doubtless speaking of this plant and 
not of c. hengaiense as he supposed, e. sUikiruefise has of late years become 
a scarce tree, due apparently to the demand for tea-box woods. The timber 
is said not to warp but to decay rapidly. 

C. strictu j Roxb., FI. Ind., iii., 138 ; Talbot, List. Trees, etc., 1902, 70. 
The Black Dammar, gugul, hula-dammar, harapu kongiliam, harang kunthriham, 
kundrikam, manda dhup, raldhup, thelli, etc. A tall tree of Western and Southern 
India from the Konkan southwards. When in young foliage it is almost crimson 
and is in consequence very conspicuous on the Ghats, up to altitudes of 5,000 
feet. It yields the resin known as the black dammar of South India. The 
timber is worthless, and to obtain the resin the trees are fired. Vertical cuts are 
made on the bark and a mass of brushwood thereafter fired around the base 


Collecting of the trunl?:. In about two years’ time the dammar is said to begin to exude 

Seasons. from the stem and to continue to fiow for ten years afterwards, during the 

months of April to November. This is collected in January and traded in all 
over Southern and Western India, but owing to its high price is not much 
exported. The supply comes chiefly from Travancore and the resin fetches 
Price. about Rs. 3 per 18 lb. It is employed in the manufacture of a bottling wax 

or for varnish, etc., and in medicine as a substitute for Burgundy pitch in the 
manufacture of plasters. Full particulars of the chemical properties and medi- 
cinal uses will be found in the Dictionary. The substance was examined and 
reported on by the late Mr. Broughton. [Cf. King, Journ. As. Soc. Beng., 1893, 
Ixii., 184-8, tt. 10-3 ; Gamble, Man. Ind. Timbs,, 140-1 ; Cooke, FI, Pres. 
Bomb,, i., 201-2 ; Brandis, Ind. Trees., 130.] 
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CANAVALIA N IFO I , DC. ; FI. Br. Ind., ii., 195 ; 
Wight, Ic., iii., t. 753 ; Duthie and Fuller, Field and Garden Crops, pt. iii., pi. 
Ixxi ; Cooke, FI. Pres. Bomb., i., pt. ii., 372 ; Prain, Journ. As. Soc. Beng., 
1897, 66, 418; also Beng. Plants, 1903, i., 394 ; Duthie, FI. Upper Gang. 
Plain, i., 235 ; Leguminos^. The Sword Bean or ‘‘ Overlook,” sometimes 
called Patagonian Bean, shimbi, hadsambal, mehhun, maJcTiam-shim, sem, 
sufed-sem, iihon, abai, gavari, segapu, peh-naing-ni, etc. 

A perennial climber cultivated throughout India, from the Himalaya to 
Ceylon and Siam, common in gardens or on the borders of fields and over the 
roofs of huts. The young and half -grown pods constitute the so-called “ French- 
beans ” of Europeans in India, but they are also eaten by the Natives, especially 
in curry. Some five kinds, probably only races, are reported to be grown, of 
which the form known as hilwa, a white narrow-podded condition, is considered 
the best. The mature seeds are said to be eaten fairly extensively in Mysore and 
in some parts of the Bombay Presj^iency. By the Muhammadans, here and there 
all over India, they are appreciated as a vegetable and eaten along with meat, 
especially that of the white-seeded form. There are three wild species, viz. 
€. virosa, W. & A. {kath-shim, kala-shim), very plentiful throughout India and 
by some writers regarded as the origin of the cultivated plant. It has been 
reputed to be poisonous, c. Uneatu, DC., a littoral species creeping along the 
sand, and c. ohtusi folia, DC. {€. e»tsifo*’mis, oar. turgida)^ a common climber 
along the banks of tidal creeks and rivers. 
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GANNA I ATIVA, Limi, ; C. indica, Lamk. ; FI. Br. Ind., B.E.P., 

V., 487 ; Elieede, Hort. Mai., 1690, x., pi. 60-1 ; Eumpliius, Herb. Amb., ii., 103-26. 
1750, V., 208-11, pi. 71 ; Eoxb., FI. Ind., iii., 772 ; Duthie and Puller, Hemp. 

Field and Garden Crops, 1882, pt. i., 80-1, tt. xix., xx, ; Prain, MorpJiol., 

Teratol., and Diclin. of Floioers of Cannabis, in Scient. Mem, Offic. Med. 
and San. Dept., Ind., n.s., 1904, No. 12 ; UnTiCACEiE. 

The following may be given as the more important names: — Hemp (fibre), Vernacular 
Indian-hemp (the narcotics). Canvas (coarse textile), English ; cannabis, Greek Hames. 
and Latin ; canaib, Keltic ; hanas. Modern Breton ; chanvre, Fr. ; canamo, 

Sp. ; canhamo, Port. ; canape, It. ; canapa, Ruman. ; canep, Jcerp, Albanian ; 

Iconople, Bus. ; konopj, penka, pienka and peneh, Polish and Old Slav. ; hemp, 

Belg. ; hampa, hamp, Swed. and Danish; hanf or hanaf. Old High Germ. ; 
hampr, N. Germ. ; knapios, Pruss. ; Hanfr, Iceland ; hennup, kennip, Dutch ; 
kenevir, Bulg. ; kentyr, Tartar ; kant, Erse ; kanaq, Armen. ; schema, Mughal ; 
dschoma, Tanjut ; nasha, asarath, malach, Turk. ; kin-dur, Turko-Tart. ; kirs, 

Bokhara ; kandir, Kashgar ; kandbira, Syrian ; kinif, Kurd. kief, Morocco ; 
ta-ma, si-ma (great or male) and tsu-ma, chu~ma (seed-bearing or female), 

Chinese ; asa (the plant and fibre), nuno or jofu (the hempen cloth), Japanese ; 
bhangd, vijayd, indrasana, Sanskrit ; bhang, beng bhang, haschisch, siddhi, sobzi, 
ganja, charas, majun, jia, kas. Hind., Beng., Nepal, Pb., C. Prov., Kach, 

Guj., Deccan ; sini, sirin, Sind ; ganjdyi, korkkar, halpam, Tam. and Tel. ; 
gingi-lacki-lachi, ginjil-achi-lachi, {kaleyigi-cansjava (male) or bhangi, etc., 
of Bheede, gingi of Rumphius), Malay ; kinnab, hinab, of younger Serapion, 
schehedenegi in Matthiolus, and axis or assis in Acosta, Linschoten, Rumphius, 
etc., Arabic {axis, assis are doubtless the Arabic haschisch) ; dakka, docha, 

Hottentot ; and riamba, diambe, or jamba, W. Africa (Negro) ; darakhte-kinnab, 
bang., nabatul-gunnab, Persian ; bhen, sejav, Burmese ; matkansha, ganja-gaha, 

Sinhalese ; ahets-mangha, rongoyne, Madagascar. 

Habitat. — Tbe Hemp plant grows in a -wild or spontaneous state over abitat. 
so wide an area, but at the same time is always so closely associated with, 
places that are or may have been inhabited or used as trade routes, that 
it is difficult to say where it originated. The widest range claimed for 
wild hemp covers the area from Trans-Baikal and Dahuria westward and 
southward to Bokhara, the Trans-Caspian province, Eussia south of the 
Caucasus, and, according to Hooker, the North-Western Himalaya. It 
is, however, as plentiful in an acclimatised state in Japan and Northern 
China, and in the Sub-Himalayan zone of Northern India, as in any part 
of the region indicated, though it is admittedly there only a plant of 
waysides and waste places. Having regard to the value of the situations 
it aSects, Prain, in his report on ganja, does not regard it as indigenous xo^g.^enous 
either in India proper or along the North-West frontier. But even ^ 
in some of the Siberian districts accepted as part of its original 
home, it has been noted as occurring near dwellings, and Gmelin {FI. 

Sibir. Hist. PI., 1768, iii., 104) seems to beheve it to be wild simply 
because the Buriats and Ehasnoiar Tatars do not actually sow it. The 
arguments against its being wild in Northern and Central Asia are thus 
almost as strong as in the case of Eastern and South-Eastern Asia. So 
far as India is concerned, the conclusion of the Hemp Drugs Commission 
is probably correct, namely that it is not indigenous. 

Properties and Uses . — The hemp plant is known to yield three Products, 
distinct products, or perhaps rather groups of products, separately dealt 
with in this work 

A BAST FiBEE, largely employed in the manufacture of cordage j^ibre. 
ropes and coarse textiles. 

An EDIBLE SEED, from which a useful fatty om is expressed. Edible seed. 

A NAECOTic resinous substance that appears in trade in three chief Narcotic. 
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THE HEMP PLANT 

forms, known as bhang, charas, and ganja, and which chemically consists 
of a resin and a volatile oil. 

The word hangra is given in Nepal to a coarse cloth made from the nettle 
oivaraifiia Jiet&rojyJiyiia and in Sikkim a similar textile bears the name gunnia, 
while in Burma the name gun or gwon denotes JBcennmria ^livea, and in 
Bengal the^ fishermen’s nets made of rhea fibre are called gangajalu. A coarse 
cloth made in Mysore from Crotaiairia is also named gunj. It is thus somewhat 
surprising that in India the best-known nettle fibres, including hemp, bear 
names that have the sound of hhanga or ganja (though possibly quite uncon- 
nected). Christopher Acosta {Tract, de las Drogas, 1578, 359-61) figures and 
describes the Bangue."^ Mandelslo {Travels, 1662, 37) speaks of ^'Bengi,'^ 
a drug made from hemp. Fryer {New Acc. E. Ind. and Pers., 1672-81, 126) 
mentions “a Fakier drunk with Bang” whom he saw in Surat. On the 
Himalaya, where Camiahis sativa. is grown for its fibre, the male plant is 
called phul bhang and the female gul — or gur-bhdnga. At Indore the male plant 
is hari and the female hhamgera. Very nearly throughout the world wherever 
hemp is cidtivated the larger and more prolific plant has been taken as the male 
(though as a matter of fact it is botanically the female). Praia informs me 
that he believes, with the Mongolian races, the sexes are not as a rule reversed. 
The names given to the two forms or sexes are therefore interesting. From 
Cerarde (1636) we learn that in his time English writers spoke of the one plant as the 
“ Male ” and called it “ Charle ” or “ Steele Hempe ” (p. 1083), or “ Winter Hempe,” 
and of the other as the “ Female ” (or, as he calls it, Femeline, botanically the 
male), the “ Barren Hempe ” or “ Summer Hempe,” and by more recent writers 
“ Fimble Hempe.” Gerarde makes an interesting observation in this con- 
nection : — “ There is another, beeing the female Hempe, yet barren and without 
seed, contrarie unto the nature of that sex ; which is very like to the other 
beeing the male, and one must be gathered before the other be ripe, else it will 
wither away and come to no good purpose.” The corresponding German names 
are Eimmel (male) and Maschel (female). It is, however, significant that in 
none of the prehistoric remains of Europe has hemp been found, though flax 
is frequent. [Cf. O. Schrader, Reallexicon, etc., 330-1.] 

But Gerarde’s observation regarding the necessity to remove the male plants 
(the “females,” as he calls them) because otherwise the crop may come to no 
good,^ is curiously suggestive of the Bengal practice, that will presently be 
explained. As a matter of fact, however, it is the general custom in Europe to 
remove the male (or, as it is called, “female ”) plants some 20 to 40 days before 
the female (male) is harvested, the reason being that after the dissemination of 
the pollen the male plants rapidly mature, so that long before the females have 
formed their seeds the fibre in the male stems has been ruined. Similarly, if 
the seeds be allowed to ripen, the fibre of the female plants will also be ruined. 
It accordingly is the custom to harvest the female crop when in a half-ripe 
condition, that is to say, the seeds have not been fully matured but they are 
at that stage rich in oil and thus afford a by-product of no small importance. 
Still further, it seems the custom, in some parts of Europe, to store the stems 
for a time before separating and cleaning the fibre. The fibre cleaned in winter 
is accordingly called Winter Hemp and that retted in spring and cleaned finally 
in summer is described as Summer Hemp. But like the names “ male ” and 
“ female,” the terms “ summer ” and “ winter ” are often inverted. Lastly, 
the greatest possible confusion exists in the literature of this subject as to 
whether or not the botanically male plant yields a fibre, and, if it does, its 
relative value to that of the female. [C/. Crawford, Indust. of Russia, Agri. 
and Forest, 1893, 139-43; Wiesner, Die Rohst. des Pflanzenr., 1903, i., 520, 
ii., 300.] Wilson (Farm Crops, 1869, ii., 325—43) gives what is doubtless the 
complete statement when he observes that the plants flower in about twelve 
weeks after the date of sowing, ‘‘ and then is seen the peculiarity of the 
cultivation of hemp as compared with other crops. If the crop be intended 
for fibre only, the harvesting generally takes place as soon as the process of 
flowering is completed, and both ifiale and female plants are pulled at the same 
time and treated in the same manner. When, however, the double produce of 
fibre and seed are desired, a different method is ptarsued, by which the full produce 
of the crop is secured.” The male plants are pulled up by the roots, care being 
taken not to injure the female, which are left on the field for a further period. 
“ The male plants are collected and tied in small sheaves, and either left standing 
in a convenient place till dry or at once taken to the retting- vats.” Morris 
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(Cantor LecL, Journ. Soc. Arts, 1895, 901) says the fibre of the male plant is tougher Male versus 
d better than that of the female. It is separated by retting, breaking 
and scutching as in flax. \Gf. also Dodge, Cult, of Hemp and Jute, U.S. Dept. 

Agri. Fibre Investig. Eept., 1896, No. 8.] In New Jersey experiments were Soil and Olimate. 
conducted to test the influence of environment on the relative production of 
male and female plants. On rich soils twice as many female as male plants 
spring from the seeds. So also seed collected late in the season was found to give 
more pistillate than staminate plants. 

Turning now to the mistakes made by Gerarde and most of the early writers Wild Hemp, 
regarding plants supposed to be wild states of Cajmahts sativa, it may be 
observed that in the classic literature of this subject in Europe, India and China, 
exactly parallel examples of error may be cited to those of the 13th to 18th 
century writers. In India from the time of the early Mughal Emperors, at Confusion with 
least two, if not three flbre-yielding plants have been recognised as forms of other 
hemp, viz. bhangd or sana (Caihitahls ftativa,), patsan (lHhismis eannahitius), ^ ^ ■ 
and san (or sunn) (CroUiiaria jimaea). The flrst two are mentioned, for example, Sanskrit 
in the Ain-i-Akbari (1590, Blochmann, transl., i., 87) in such terms as to leave no Literatoe. 
doubt as to the palmate-leaved san having been recognised as distinct from the 
yellow-flowered sanoi another passage (Gladwin, transl., i., 101). But while sana 
— a fibre — occurs in the Institutes of Manu (probably of date 100 to 500 a.d.) 
and in some of the later Sanskrit works, it apparently denotes Ct^otaiar^ift rather 
than Ca.^mahis. It would thus seem as if the word sana to denote the true 
hemp had been a comparatively modem usage. 

History.— The names schema and deschoma given to it, according to John Am- Hemp in 
manus (Stirp. Ear. Imp. Euth., 1739, 174), in Dahuria, are suggestive of the Chinese China. 
ta-ma (great-?mi), si-ma (male-ma), tsu- (sometimes written chu~) ma (female and 
seed-bearing-ma). Bretschneider says “ the character ma, which nowadays is 
a generic term for plants yielding textile fibres, was in ancient times applied 
exclusively to the common hemp plant Canitiahis aativn, Linn. It woiald, in 
fact, seem fairly certain, if the plant be excluded by botanists from the position 
of being regarded as indigenous to China, it has been frequently mentioned in 
the Eh-ya, and special characters are employed to denote the fibre plant as distinct 
from the seed-bearing form. In fact it would seem that so very ancient is the 
character ma that it denotes conjointly fibre and oil (or food). Dr. Henry has 
pointed out to me that the character in question looks not unlike two plants 
within a partially protecting line. Whether or not the very character used to 
denote ma was intended to convey the idea of the two forms, the double property 
was certainly known from the most ancient times. [C7/. Kew Bull., 1891, 247-59.] 

Bretschneider accordingly observes : — “ As hemp-seed was an article of food, 
hemp in ancient times was reckoned as one of the five, or nine, kinds of 
grain.*’ The Lu Shi (Sung dynasty) relates a tradition according to which 
the Emperor Shen Nung (28th century b.c.) first taught the people to culti- 
vate the ma. 

Discussing the classic names associated with India, G. A. Grierson (Note ladian Classic 
on the Eeferences to the Hemp Plant occurring in Sanskrit and Hindi Literature, Beferences. 
in H.D.C.E., iii., 246) mentions hhanga, indrdcdna and vijayd or jayd. “The 
name hhanga occurs in the Atharvaveda (say 1400 b.o.). The hemp plant is 
there mentioned simply as a sacred grass.” It was one of the five herbs offered 
in oblations, viz. soma, kuca, hhanga, barley and saha. “ The first mention of 
hhanga as a medicine which I have noted is in the work of Susruta (before the 
8th century A.D. ), where it is called an antiphlegmatic. During the next four 
centuries bhangd (feminine) frequently occurs in Native Sanslmt dictionaries 
in the sense of hemp plant.” “ In the 10th century the iatoxicating nature of 
hhang seems to have been known : and the name indrdt^ana, Indra’s-food, first 
appears, so far as I know, in literature. Its intoxicating power was certainly intoxicating 
known in the beginning of the 14th century.” The synonym vijayd (the Broperty 
giver of success) often has the alternative meaning of haritaki (TerminaUa). 

Dutt (ikfa^. Med. Hind., 1900, 235-41) — a great authority on the Sanskrit names 
of plants — says a mythological origin has beai invented for this plant. It is 
reputed to have been produced in the shape of nectar while the gods were 
churning the ocean. In part confirmation of that view it may be mentioned 
that * the medical treatise that constitutes The Bower Manvuscript {tTQXis\. 2 Aed. 
and otated by Dr. A. F. Rudolf Hoemle) no mention is made of Indian 
hefhp ‘ any form. The MS. was found at Kucha, Khotan, which according to 
Stein was engulfed by sand towards the close of the 8th century. It is th 
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very possibly the oldest Indian MS. of a medical work extant. But in the 
PharmacograpMa Indica the following occurs, “ It is mentioned along with the 
Vedio plant janjida, which has magic and medicinal properties and which is 
described in the Atharvaveda (ix., 34, 35) as a protector.” “ The gods are 
said to have three times created the herb (oshadUyP “ The intoxicating proper- 
ties which the plant possesses in its Eastern homo appear not to have been 
discovered until a more recent date, but in the fifth chapter of Manu, Brahmins 
are prohibited from using it, and in the sacred books of the Parsis the use of 
hana for the purpose of procuring abortion is forbidden.” It may, however, 
be pointed out that the authors of the PharmacograpMa Indica would perhaps 
have been more correct had they stated that the magic plant was called sana 
not hhanga and was spoken of as springing from the saps of husbandry — it 
was therefore a cultivated plant and one possibly of moist soils. On the other 
hand. Dr. Krishna Garde of Poona, in his evidence before the Hemp Drugs Com- 
mission (vii., 173-9), stated in the most emphatic manner that in the ancient 
classic literature of India there was ‘‘ not the slightest reference, direct or implied, 
to the narcotic properties of the plant.” Panini, he continues, “ refers to it as 
cultivated in fields (evidently for its fibre and seed). Manu and Kaushitaki 
Brahmana refer to it as a source of fibre. Later Sanskrit commentators and 
lexicographers interpret bhang as shana^ the Bengal sunn plant {CroUiia/ria 
jnucea ), which has been known in India from time immemorial as a plant-yielding 
fibre.” There are no Sanskrit names for ganja or charas; all the words so used, 
according to Dr. Parker, have been recently coined. In the ‘‘ Sabha Parva ” of the 
Mahabharata, the Sakas (Scythians of Turkestan) are spoken of as bringing 
presents of thread spun by worms and patta. In that reference apparently 
the fibre of hemp may have been denoted, but it was not called sana but 
patta. 

Grierson (in his communication to the Hemp Drugs Commission) observes that 
the first reference to ganja which he has noted is about 1300 a.d. He then adds 
that according to an old Hindu play written in the beginning of the 16th century 
Siva himself brought down the bhang plant from the Himalaya and gave it to 
mankind. Jogis are well-loiown consumers of bhang and ganja^ and they are 
worshippers of Siva. In this connection also it may be explained that Grierson 
has permitted me to re-submit to him personally the controversy regarding 
the bhanga, ganja and sana of Sanskrit literature. While he diffidently 
urges that comparative philology is out of his line, he points out that if it be 
accepted that bhanga is an Aryan (not a Semitic word as Burton suggests), it is 
derived from bhanj — to break (transitive). In that sense it occurs not infre- 
quently in names of plants other than CannuJf ifi, such as gdtra-bhangd (=:body- 
brealdng), katu-bhanga {= pungent bhanga) ; so also in certain combinations such 
as prishtha-bhangd ( = back-breaking — a trick in wrestling). But if the deri- 
vation from bhanj be correct, then the “ breaking ” might refer to the senses 
and have the meaning of “to rout.” The Indian bhanga and the Avesta banha 
(the Persian bang) have a common origin and the “ bh ” form is the original. 
The reverse is improbable if not impossible. The nearest certain common root 
is the Sanskrit bhanj already mentioned (suggestive of a hypothetical bhranj, 
and of frangcre, brechen, break, etc.). [Cf. Hehn, KulturpfL. und Haust., 471-2.] 
The word bhanga has both a male and female form, a circumstance suggestive 
of the botanical male and female plants, and if so that fact might be viewed as 
removing it from sana (which usually denotes Crotataria ^wncea). Commenting 
on the word sana, Grierson says its origin is unknown to him but that the cerebral 
“ n ” suggests a previous “ rn.” It can have nothing to do with indra^asana 
(Indra’s-food). Prain, on the other hand (Gult, and Use of Ganja, 1893, 43), regards 
sdna as the most interesting of the Sanskrit names for this plant. Prof. 
Kapson writes me that it is quite possible the original form of the word was 
Kavpa^-Ls, hence the numerous Teutonic names like the English “ hemp ” and 
the early English “ henep.” The Greek and Latin “ k ” often changes into 
“ h ” and the “ b ” into “ p ” on passing into English. But if this be so, the 
final “ b ” was dropped off in Sanskrit — the ^ana may have been originally^ aana6. 
The sound-changes involved are qmte regular, namely the Sanskrit “s” (the 
palatal sibilant) passing into the Greek and Latin “ k ” sound, and then into the 
English “ h.” But O. Schrader {Reallexicon der indogerm. Altertum., 1901, 331) 
observes that the bis or pis in the Grseco-Thracian A-aj/ya/Sis is suggestive of pis, 
pus, the (Finnic) Siryenian and Votiak word for nettle, so that the original may 
have been and meant hemp-nettle. 
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[ 67 . Buchanan-Hamiltou, Stat. Acc» Dinaj., 1833, 207 ; Roxb., Ohs, He7np 
and Flax Substitutes, 1801 ; Baden-Powell, Ph. Prod. 1868, 292-3, 377, 504-7; 

Hem Clmiider Kerr, Cult, and Trade in Ganja, 1877 ; Ganja and Other Drugs 
in Ind., Parliam., Paper, March 3, 1893; Pharmacog. Ind., 1893, iii., ’ 

Rept. Ind. Hemp Drugs Comm,, 1894, 7 vols. (abbreviated into H.D.O.R.); 

Prain, Rept. Cult, and Uses of Ganja, 1893 ; Imp. Gaz., Ind., 1904, iv., 259-61 ; 

Hanausek, Micro. Tech. Prod. (Winton and Barber, transl.), 1907, 77-81.] 

/. THE FIBRE HEMP. (Seed, pp. 256-7, and Narcotics, pp. 258-63.) 

Cultivated and Wild States of the Plants. — The remarks already 
made regarding the male and female conditions of CfdTii'Kihis satlvci have 
indicated some of the chief opinions that prevail in Europe regarding 
methods of cultivation. It has moreover been incidentally implied that 
in India, hemp is grown for either of two main purposes: (a) the 
supply of the narcotic ; (b) the production of fibre. It is, however, 
very generally admitted that in the plains of India, while the narcotic 
principle is readily developed, the fibre is as a rule but very imperfectly 
formed. In many reports it is affirmed that certain forms of hemp con- 
tain a stronger or a better flavoured narcotic than others, circumstances 
explained by some authorities as being consequent on more careful 
preparation. [Cf. Kotah State Mem., jy.D.O.i?., app. hi., 178.] Prain 
says, “ Bhang is held in very different degrees of estiniation according to 
the locality in which it is grown ; that from the plains is valued more 
highly than that from the submontane tracts along the Himalaya.” 

On the North-West Himalaya the plant is fairly extensively cultivated, 
however, as a source of fibre, the narcotic being but indifferently produced. 

In some localities ganja is said to be obtained, in others char as, in a third 
bhang, while in Sind it is reported that the plant affords a good fibre as well 
as a fair quality of bhang. These peculiarities are not, however, by 
recent opinion accepted as involving conditions that are even racial in 
value, but are viewed as the direct results of climatic and soil influences, change from 
Prain, moreover, remarks, We must conclude that, having reached ^^^coUc- 
India as a fibre-yielding species, the plant developed the narcotic yielding, 
property for which it is now chiefiy celebrated there.” So also the H.D. 
Commissioners in their Report (i., 17) observe, '‘The function of the 
Commission is to test by the information they have collected the views 
therein expressed regarding the probable existence of races capable of 
5 delding as a speciality the different products — ^fibre, ganja, charas and 
bhang. The only differences recognised in the plant by the people are 
between the wild and the cultivated plant, the male and the female and the the people. 

of the male and female plants already referred to.” Summing up, 
the Commissioners, however, observe that “ there is no evidence of racial 
speciality or differentiation of the decided sort suggested ” by some writers. 

Similarly it may be pointed out that Roxburgh was apparently much 
impressed with the absence of distinctive varieties. “ Few vegetables,” 
he remarks, “ so widely diffused over almost every part of the known world, 
and under the immediate management of man, have undergone less change.” 

(Trans. 80c. Arts, London, 1804, xxii., 385). It is thus certain the plarit 
has varied structurally to a far less exteni than might have been antici- 
pated. But racial characteristics are not necessarily botanicaL mani- 
festations, and that the plant has changed is at once evident by the Stinicturai. ^ 
widely different products which it affords. It has not as yet, however, 
been critically examined and compared province by province on the 
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field from tlie standpoint of tlie cultivator. Roxburgh was not aware, 
for example, that in Asia “ the fibres of the bark have ever been 
employed for any purpose,” so that he certainly had not studied all the 
racial forms that may have existed in India even in his time. 

In the Report issued by the H.D. Commission (i., 32), reference is 
made to there being two forms of the plant in Kashmir : ‘‘ The hJiang, 
which grows on both banks of the Jhelum below the city of Srinagar, 
is known as katJiiya hJiang, is weak in narcotic and is used only for its 
fibre and for burning. The wild growth is very abundant. It supplies 
all the wants of the people, and there is consequently no cultivation.” 
So again (l.c. i., 30), doubt is thrown on the existence of the plant in 
Burma. It is probably not so plentiful in that country as in India. 
Pottinger and Prain, however {Note on the Botany of the Kaehin Hills, etc., 
in Bee. Bot. Surv. Ind., i., 219), found it near the Kyeng-mo Kha, in the 
forests, and they add that the people appeared to have no knowledge of 
ganja and no idea that the plant possessed narcotic properties. But while 
Indian authorities thus throw doubt on the existence of cultivated forms 
of the plant, in Europe and America those engaged in the hemp industry 
have no hesitation in recognising many well-established races. Dodge, 
for example, says several varieties are recognised, such as that cultivated 
in Kentucky, having a hollow stem, the most common. Then there are 
the following forms : China, Smyrna, Common European, Bologne or 
Great hemp, the canapa piccola or small Italian, and lastly the Arabian. 
[Cf. Boyce, Treat, on Cult, of Hemp., etc., New York, 1900.] 

Early Expert ents. — On more than one occasion pubhe interest has 
been aroused as to the possibility of India becoming a source of hemp 
fibre. That the plant was completely acclimatised over the greater part 
of the plains and fairly extensively cultivated on account of its narcotic, 
are circumstances that have been cited in support of the contention that 
apathy and indifierence had to account for India’s backwardness in hemp 
production. During the closing decade of the 18th century the East India 
Company made various experiments on an extended scale. Roxburgh, 
in a letter dated Calcutta, 24th December, 1799, expresses somewhat 
piquantly his astonishment on finding a Mr. Sinclair sent from England 
to “ estahhsh the cultivation of hemp, a thing I had begun some time 
before.” Sinclair seems to have died shortly after his arrival in India, 
hut the experiments were continued for a few years. Speaking of san- 
hemp {Crotalaria jtmcea), Roxburgh wrote in his Plants of the Coast of 
Coromandel (1798, ii., 50, 1. 193), “This useful plant yields the Hindoos their 
best hemp, for they have no idea of the superior quahty of the bark of the 
common hemp-plant {Cannabis), which is indigenous in all parts of India ; 
hut of that plant they only use the leaves as an intoxicating drug. I 
have taken some trouble to teach the natives the use of a plant which 
hitherto they have only abused, by making some of their farmers witnesses 
to every part of the culture and preparation of the hemp, and which, on 
being compared with their tschanamoo hemp, they were perfectly con- 
vinced was infinitely better ; git the same time the culture being equally 
easy, and the produce equally large, I have reason to think a few 
years will bring it into general use in these parts, and by degrees 
over India.” 

In the early experiments European seed and European cultivators were 
alike imported, and every effort made to ensure success. Cultivation 
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and manufacture were carried on at Rislira, Cassimpore, Maldah, Gorakh- 
pur, Mhow, Eohilkand, Azimgarh, etc., etc. The results were every- 
where unsatisfactory. Still, however, inquiry and experiment were re- 
instituted in 1871, especially with regard to the fibre of the rejected stems 
from ganja cultivation; but the result was again unfavourable. The 
area of possible cultivation of hemp fibre was admitted to be that where 
it has from time immemorial been produced, namely the slopes of the 
warm temperate Himalaya. But it may fairly well be affirmed that the Himalayan 
Himalaya as a possible extended source of supply has not been fully 
exploited. Kecent and future increased facilities of transport may be 
looked to as giving openings for developing the trade in Nepal, Kumaon, 

Simla, Kullu and Kashmir hemp fibre. Some years ago the East India 
Company made contracts for Bhmalayan hemp {H.D.C.R., app. iii., 26, 

27, 231). For this purpose advances were made to the cultivators, and 
the fibre purchased at a fixed rate. The system worked well, and should 
a demand arise in the future, it might be resumed as the best mode of 
dealing with a community of very poor cultivators. [Cf. N.W. Prov. Gaz., 

X., 799-805.] 

CULTIVATION AND CHIEF LOCALITIES.— Cannabis sativa is Production, 
grown as a source of hemp fibre in two localities : (a) the North- 
West Himalaya, including Kashmir, and to a much smaller extent in 
(h) Sind. The wild or fully acclimatised plant is called jangli-hhang, or 
ganara-hhang. Whether the two conditions — ^the wild and the cultivated 
— can be separately recognised seems doubtful ; still it is a fact that the 
wild is useless, or nearly so, for either fibre or drug. 

(а) Qarhwal — The fibre-yielding plant grown in this district is met with 
on rich land haviag a north exposure. It is believed, moreover, that it would 
be impossible to give it too much manure. The small plots assigned to hemp 
are accordingly, as a rule, seen in immediate proximity to the cultivator’s house, 
and are carefully protected. The crop does not succeed below 3,00.0, nor 
much above 7,000 feet in altitude. It is sown in May to June (about 60 lb. to Seasons, 
the acre), and during growth the land is once or twice dressed, and where neces- 
sary the plants are thinned out so as to stand a few inches apart each way. By 
September to early in November the crop is ripe, and may then stand from 10 to 

14 feet in height. The plants that bear seed are called sujango or kalango. and Two Forios. 
those that do not are phulango. The stems are cut with a sickle and spread 
on the ground to dry for 24 hours. Those who desire to procure charas (? ganja) 
now rub the fruiting tops and young leaves between their hands and thus procure 
the drug. The leaves are as a rule regarded as useless, but a small quantity may 
be collected, dried, and employed as hhang. The seeds are gathered, and con- 
stitute the second valuable product of the plant. The halango stems are exposed 
to dry, and are in due course retted and the fibre separated and cleaned, as with 
the male stems (see p. 50). From the fine fibres of both plants the teolca or sheet Teolca. 
worn by the people in Garhwal is prepared. Nearly one-third of the population 
of that district are clad in hempen garments. While that is so, it is remarkable p^Sar. 
that a certain odium is associated with the cultivation of the hemp plant, and 
hence only the low-caste farmers [ddma), or the half-caste Bajputs (Khasia- 
Rajputs) will grow it. \Gf. H.D.O.B., v., 19, 20, 41-8, 76-8.] 

(б) Xu/naon.— A highly instructive account of the cultivation of hemp^fibre 

in Kumaon will be found in the Gazetteer of N.W, Himalaya (1882, 760-7). The 
system pursued differs in no essential from that just detailed, and the objection 
to being classed as a “ hemp-grower ” also prevails. In the Hemp Drugs Report 
(Z.c. i., 93) mention is made of the manufactured produced, which it would appear 
are fairly extensively exported from Almora to the plains. Owing to the use- 
fulness of the plant its cultivation is said to have recently been considerably _ _ 

extended. The manufacturers of hemp string and rope are reported to be a 
special cl s of people called 6oras or pa/ais. 

(c) Nepal.— Tn this State the sowings are usually made a little earlier th 
in K aon and Garhwal — ^viz. from March to April, and the crop is accordingly 
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ready in August. It would appear to be specially abundant in the hills from 
Maukamana to Redi, also in the Nepalese Terai. \Cf. H,D.C.E., hi., 131 ; 
ICirkpatrick, ^cc. if wgdom 0 / Nepaul, 1811, 142-3; Buchanan-Hamilton, Acc. 
Kingdom of Nepal, 1819, 226, 231 2.] 

{d) Simla and Kangra. — A short notice of hemp fibre in Kotgarh will be 
found in the Aaiatik Researches (1826, xv., 474, 478). One of the most interesting 
and useful accomits of the hemp cultivation of the Himalaya is that given by 
Baden-Powell [Ph. Prod., 1868, 504-7). Stewart, in a correction on the text of 
his Panjab Plants, has recorded his final opinion that catmahis was wild in 
the Panjab hills, and speaks of it as cultivated up to 10,000 feet in altitude 
Coldstream says {H.D.G.R., v., 365) it is not cultivated in the Panjab for 
the production of charas or ganja. Useful additional particulars will also 
be found in the Kangra Gazetteer (1897, 78) and in Mr. Anderson’s statement 
(H.D.a.B., V., 3791. 

(e) Kashmir. — In 1799 Captain Thomas Hardwicke visited Srinagar, and 
in the Asiatich Researches furnished an interesting narrative of his journey (vi., 
376). He there observes that ctt^^nahi» sativa “is cultivated in several parts 
of the mountains for two purposes : one for the manufacture of a coarse thick 
cloth, which the poor people wear, and the other in making an intoxicating drug 
exported to the low coimtries.” Lawrence {Valley of Kashmir, 69) tells us that 
about 600 maunds of fibre are annually produced in the country below Srinagar. 
Purther particulars on this subject will be found in the Hemp Drugs Report 
(app. iii., 128). Many writers allude to the very superior paper that was formerly 
made in Kashmir from bhang fibre {H.D.G.R., v., 438). Of Kyilang, the Rev. 
Mr. Heyde {H.D.C.R., v., 487) informed the Commission that in British Lahul 
all the zamindars cultivate a small piece of ground, if possible, close to their 
houses, with hemp, solely in order to obtain fibre. This is made into strings, 
with which the straw shoes [hula) are sewn together. Very few people smoke 
bhang, and those who do, obtain their supplies from traders, who carry it from 
Yarkand to Hindustan. 

(/) Sind, — Wild hemp known as hohi bhang is said to grow on the hills. 
The plant is cultivated on account of bhang (it does not yield ganja or charas) in 
this province, but the stems are occasionally utilised as sources of fibre, hence 
Sind being sometimes mentioned as producing the true hemp ; at the same time 
the seeds are collected and eaten, or oil is expressed from them. Sir H. E. M. 
James, in his evidence submitted to the Hemp Drugs Commission (vii., 235), 
stated that the charas used in Sind is imported chiefiy from Kandahar. The 
Deputy Collector of Naushalira (Witness, Z.c. No. 4, 243) says, “ In order to raise 
a good crop of hemp, it is necessary that the land should be well ploughed, manured, 
and copiously watered. The seed is sown in October or. November, and the crop 
is ripe in April. According to another witness (Seth Vishindas Nihalchand, 291) 
the fibre is called sini. The stems are steeped in water for 15 days, after which 
they are taken out and then yield their fibre. But it may be asked — is it possible 
that Crotciiairia jiincea is the hemp fibre of at least some of the Sind reports ? In 
South India, at all events, it would appear certain the fibre-yielding plant often 
spoken of as Cannabift satlva (H.D.G.R., app. iii., 83) is in reality Crotaiaria 
jiincea. 

Trade in He p. — Russia still holds the foremost position in the 
world’s supply of this fibre. The exports of hemp from India are mainly 
in san-hemp (Orotalaria), B>nd the imports almost exclusively in Manila 
hemp. Hemp is regarded as resembling flax, but as possessing a higher 
tensile strength (30 to 35 as compared with 20 to 25 kilos per square mm.). 
It resists retting, and on that account is much valued for ropes and saih 
cloth. 

IL THE SEED AND OIL. 

Edible Seeds. — Galen tells us that it was customary to give hemp- 
seeds to guests as a promoter'’ of hilarity {cum aliis tragematis). Garcia 
de Orta speaks of the Indian seed being smaller and darker coloured than 
that of Europe. There is little doubt that the tendency for the seeds 
(fruits) to become agglutinated with the resinous narcotic is much greater 
in India than in most other coimtries, and this would seem to account 
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for their being described as darker coloured. But it is no stretch of 
imagination to assume that it was the presence of the very minute par- 
ticles of the narcotic that, in the story told by Herodotus, made the 
Scythians shout for joy while in their medicated vapour baths. 

Hove’s description (1787) of the vapour given ofi by the preparation con- Tiieir 
sumed by his followers at Surat having overpowered him, might in fact 
be cited as a commentary on the passage in Herodotus. 0. Schrader, in Property, 
fact, says the Scythians never washed in water but intoxicated themselves 
with the smoke of the seeds of hemp. In Persia the seeds are called 
ShaJidanah, or Emperor’s seeds. Tragus tells us that in Eastern France Their 
in his time (1539 a.d.) the seed was cooked daily among other foods such as 
barley, but he adds it was regarded as dangerous if partaken of too liberally other Grains, 
or too frequently. Paludanus in a footnote to Linschoten’s account of 
hemp refers (1598) to a mixture eaten in India called hosa or hoza which, 
he says, consisted of the seeds of Lolium and of hemp (see Eleusine, p. 521 ; 
also alt Liquors, p. 758). Mr. W. Coldstream, for example, informed 
the Commission that the edible preparation known as mura consists of 
hemp-seeds mixed with parched wheat or hathii {Amarantus) or of rice. 

Pundit Grunga Datt Upreti spoke of the seeds being cooked in Almora 
along with vegetables. Mr. Dharma Hand Joshi remarked that they make 
all vegetables palatable and wholesome. Mr. Anderson spoke of the parched 
hemp being mixed with grain and eaten, although, he adds, the mixture 
sometimes aSects the eyes in the fashion known of char as. Mr. R. C. 

Artal of Bijapur mentioned that the seeds are employed as an 
ingredient in chutney. Mr. Minniken observed that in Bashahr the Yield an 
ripe seed is mixed with spirit to make it more intoxicating, and gjtoxicating 
Sir Walter Lawrence in his work on Kashmir informs us that “ the 
hemp seeds yield an oil which like charras is used for intoxicating pur- • 
poses.” It may thus be concluded that if the fruits be used without being 
specially cleaned they may be, and in India apparently often are, so im- 
pregnated or agglutinated with narcotic that they are distinctly intoxi- 
cating. These fully substantiated facts seem to justify the inference that yoiatxie 
the Scythians of old, as do the African bushmen to-day (Burton, J.m6. ^-arcotic. 
Nights, i., 65), became intoxicated by inhaling the volatile narcotic 
present on the seed-coats and adhering particles of the inflorescence, 
without for centuries thereafter the drug having been isolated or separately 
recognised. 

Hemp-seed is employed as a food for birds, poultry, etc., and in India 
is specially commended as an occasional diet for milch- cows. 

Oi/.— Hemp-seed when expressed yields 15 to 25 per cent, of a pale limpid Oil. 
oil. This is at first of a greenish-yellow colour hut gradually deepens when ex- 
posed to the air. The flavour is described as disagreeable, but the odour as mild. 

Its sp. gr. ranges from 0*925 to 0'93L It becomes turbid at a temperature of 
15° C. It absorbs from 143 to 144 per cent, of its own weight of iodine. Its 
drying properties are good, but in England it is rarely used for paint, though in 
some parts of Europe, where procurable in abundance (especially in Russia), it 
is fairly extensively utilised. It is also largely employed as a lamp oil, but its ' 
best use is in the preparation of soft soap. It dissolves in boiling water, and Soft Soap, 
in 30 parts of cold alcohol. It is sometimes di^cult to get linseed oil absolutely 
free from adulteration with hemp-seed oil. The oilcake is used in feeding stock. 

In the United States hemp is said to yield from 20 to 40 bushels of seed to the Yield, 
acre. The plant requires to be harvested before becoming quite ripe, owing to 
liability to seeding. The seed loses its germinating power very quickly, hence 
the stock should be one season old only. It is said that Russia annually produces 
close on half a million tons. ^ ' 
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///. THE NARCOTIC--INDIAN HEMP. 

So muoli has already been indicated of the narcotic property of Indian 
hemp that the subject need hardly be further dealt with in this work. 
Moreover, it has been so thoroughly treated of, in the publications quoted 
in the opening preamble, that it seems only necessary to refer the reader, 
who may desire full particulars, to these most useful publications. As 
already explained, there are primarily three forms of Indian hemp, with, 
under each, local modifications, special preparations, adulterants and 
imitations. Chemically, all three are one and the same. They represent 
difierent methods of production, difierent degrees of purity and intensity, 
and are often so blended into each other that their isolation becomes 
impossible, or nearly so. They may, however, be indicated briefly, as 
follows : — 

1. Bhang. — This is also known as siddhi, subji, or sabzi, thandai, 
'patti, etc., and in Central India it is vijaya, huti, and sahzi. It consists 
of the specially dried leaves and flowering shoots of either or both the male 
and female plants, whether wild or cultivated. Lt.-Col. Prain dissents 
somewhat from this opinion, since he would appear to believe that the 
male plant is inferior to the female in value as bhang. “ There is reason 
for thinking,” he says, that from the best bhang male leaves are ex- 
cluded.” The narcotic principle, though not present in the very young 
state, begins to form with the growth of the plants, and reaches its greatest 
abundance about the time the flowers appear. But it gradually diminishes 
as the leaves pass maturity, and is entirely absent (or nearly so) from 
leaves allowed to turn yellow and to be dried up while still attached to the 
plant. [Baden-Powell, Pb. Prod., i., 505; H.D.C.R., iii., app., 153; 
Prain, Cult, and Use of Ganja, 12.] 

The dried leaves as met with in the Indian drug-shops usually consist of a 
powder known siddhi, and this may be composed of fragmentary leaves only, 
or, as already stated, of the inflorescence as well, and even of the seeds. Some- 
times this is called patti (the leaf), the word bhang, the most general of all, having 
more often a wider signification than the dried leaves. Siddhi is collected on the 
plains and lower hills, frequently from the wild plant, but here and there, all over 
the country, small plots may be seen near the homesteads in which the plant 
exists in the condition of semi-cultivation. When prepared for consumption 
the fragments of the plant are ground to a paste, and of this an emulsion is 
made which, after being filtered through a cloth, may be consumed in that 
form, or flavoured with sugar, spices, cardamoms, melon seeds or milk. The 
simple beverage goes by various names : bhang or siddhi in Bengal ; siddhi or 
ihandai in the United Provinces ; ghota in the Central Provinces ; and ghota, 
tadhal or panga in Sind. In Madras a similar liquid is called ramras or ram- 
rasam, which in Upper India is sometimes called dudhia. In Poona a beer made 
with juar and bhang is called bhoja. Occasionally musk or other perfumes are 
added to disguise the objectionable smell, while to make the beverage more 
intoxicating and poisonous, opium, dhatura seeds, arsenic, strychnine, aconite, 
oleander root, and the seeds of black henbane are used. The special employment 
of the roots of certain grasses such as rice and judr is frequently resorted to (see 
Sorghum vulgare, p. 1040). Apreparation of Indian hemp and alcohol is called luthi, 
and a drink called mudra (used in Baluchistan and the Panjab) is said to contain 
hemp, opium, alcohol, and dhatura. Majun is a sweetmeat prepared from the 
emulsion ; it is extensively eaten all over India. The Emperor Baber mentions 
in his Memoirs (1519) the nurgiber of times he had partaken of '' maajun.'' 
John Lindsay {Joum. Captivity in Mysore, 1781, iii., 293) tells of his soldiers 
having been obliged to eat a “ majum.'" The practice is, therefore, a fairly 
ancient one. Lastly, it may be pointed out that in Thomas de Quincey’s 
Confessions of an English Opium-eater, ‘^madfoon” would seem to be spoken of 
(but quite incorrectly) as the Turkish name for opium. 

Of all the forms of Indian hemp bhang is the least harmful, and, according to 
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the vast majority of the opinions recorded by the H.D. Commission, it is the beer 
or refreshing beverage — the occasional indulgences or luxury of the middle and 
better classes of India. A large percentage of the people use it, and apparently 
with less injurious consequences than the similar consumption of alcohol in 
Europe. It is not, however, a cheap beverage, since the flavouring and per- 
fuming adjuncts are expensive. By the people in the localities where the plant 
is wild, however, it is often employed in the form of a simple infusion without 
any adjuncts, and then of course it may be had for the trouble of collection and 
preparation. It would seem satisfactorily proved that no form of Indian hemp 
possesses the property of establishing a craving for its continued and extended 
use. The total prohibition, even were that possible, would therefore be strongly Prohibition 
opposed by the majority of the people, though the fiscal control established by 
the Government meets with their very general approval. Honigberger tells us 
that in his day, “ not far from the outside of the Delhi gate at Lahore, near the 
road to Amritsar, close by my hospital, there was an establishment called Sed 
Gunge, where this beverage was delivered gratuitously.” Several witnesses Given Free, 
reported to the H.D. Commissioners places where the beverage was daily given 
(even now) to all applicants free of charge- Dr. Ewens alludes to the seats 
{takiars) in Lahore, where men assemble to drink hhang. Moreover, the use of 
bhang is considered essential in certain religious observances by a large section 
of the Indian community, and its total prohibition (sometinaes recommended by 
Europeans) would be regarded as an encroachment on religious liberty. The 
employment of hhang as a cattle medicine is so widespread that its discontinuance 
would be resented even by those who do not consume it themselves as a beverage. 

2. C haras . — This may be defined as a resinous substance that ap- charas. 
pears spontaneously on the leaves, stems, infiorescences and fruits of the 
hemp plant when cultivated in cold and dry countries. It is practically 
the active principle, and consequently a more powerful drug than either 
hhang or ganja. It is spoken of as the special narcotic procured through- 
out the North-West Himalaya from Nepal, Kumaon, Kashmir, Afghani- 
stan, Ladakh, Herat, Bokhara to Turkestan, and was very possibly the 
^gelotofhyllis (laughing leaf) which Pliny says came from Bactriana. The GeiotophyUis. 
resin appears shortly before the flowers begin to form, and is present over season of 
larger proportion of the plant than is the case with the third form, 
ganja, presently to be described. According to most writers charas is not 
produced on the male plants, a circumstance probably due to their being 
removed on accorunt of the fine fibres contained in their stems, before the 
time that the charas would naturally appear. 

Prain speaks of charas as a greenish-brown moist, resinous mass that Becomes inert, 
possesses the peculiar odour of the hemp plant. When kept for some 
time it hardens, becomes friable and brownish-grey in colour, but when 
that earthy condition is fully attained, the drug is found to be inert. 

The name charas is said to mean a “ bag ” or “ skin,” and was given in 
India in allusion to "‘the bags” in which the drug is imported from imported in 
Central Asia. The name charas would, therefore, point to this peculiar 
form of the drug having been originally recognised as foreign produce. 

In a commentary on the celebrated Sanskrit grammar written by Panini 
(300 B.C.), tilahata, umakata and hhangakata occur, and the termination 
Jcata, it is explained, means rajas or dust of sesamum, of linseed and of 
hemp. The kata of hhanga might have been at once viewed as the resinous 
powder now known as charas but for the difficulty of understanding 
what could have been the kata of the cither plants— -perhaps the pollen 
grains in all cases were therefore meant. In Turkestan (according to 
Aitchison) charas is called nasha, before it is made up into the skin packages 
ready for export to India. It is subsequently freely adulterated with Adulteration, 
linseed oil and a powder of the dried leaves of the plant. In passing it 
may be here pointed out that ^t^m {Aimient Khotan) makes no mention 
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of coming across, in the ruins explored by him, either samples of charas 
or of the hemp plant in any form, and further that in neither The Bower 
Manuscriftnoxtlaei voluminous records found by Stein is there apparently 
any mention of the hemp drugs. This is the more significant since, while 
discussing the modern trade in charas, Stein (Z.c. footnote, 133) observes 
that the heavy import duty now imposed by the Government of India 
has caused the traders of Turkestan to turn to Khotan silk as a substitute 
commodity to be conveyed to India and there disposed of in exchange for 
the return of Indian goods. 

The line of separation between what should be called charas and what might 
be accepted as ganja is, however, a very narrow one indeed. It would seem 
highly probable, in fact, that on the moister southern slopes of the Himalaya 
the resinous substance produced by rubbing the fruiting panicles between the 
hands is more frequently ganja than charas. The definition that charas is the 
pure resin without any admixture of vegetable tissue is true no doubt, but is 
perhaps not the whole truth. If both articles were freed from foreign matter, 
the question might still have to be asked. In what respects do they differ ? 
Physically more than chemically very possibly, and as the direct consequence 
of production in a cold-diy or warm-damp atmosphere. [C/. Marshall, Contrih., 
to Pharm. of Cannabis Ind., 1899 ; Holmes, Mus. Rept. Pharm. Soc., 1903, 47.] 

Sir Walter Lawrence ( FaZZe^/ of Kashmir, 67) has expressed astonishment 
that the drug produced in Kashmir is in trade called charas, whereas “ recent 
inquiries show that in the south of the valley the drug known as gard bhang 
or clmrii charras, is extracted from the female plant, and Indians who consume 
it declare that it is real ganja and utterly distinct from the Yarkandi charras, 
which is also procurable in Srinagar.” “ If the Kashmiri drug is ganja and not 
charras it is somewdiat surprising, and I have taken some pains to verify the 
statement made by the official, who investigated the subject of hemp drugs. 
He and the men employed in the trade maintain that the drug made in Kashmir 
is ganja.^’ Lawrence then adds that contrary to the experience in Bengal, 
Kashmir ganja is produced from plants that are allowed to mature seeds, the 
oil from which is also intoxicating. It is thus highly probable that the true 
charas is a foreign article exclusively derived from Central Asia, and, as it came to 
India tlirough Kashmir, w^as in ancient times called Kashmiri. Formerly it came 
also vid Kepal, but at the present day the chief emporium is Hoshiarpur, the 
supply coming both vid Kashmir and Kullu. It w^ould thus seem highly probable 
that we do not even now possess an accurate accoimt of the production of this 
substance, nor all the information desirable of the condition under which the 
dry resin charas or the moist adhesive ganja is produced. Prain holds that the 
former being comparatively permanent once on the surface, it is not affected by 
the subsequent fecundation and development of seed. 

It may be here observed that there is at least one important difference be- 
tween the South Himalayan so-called charas and that from Central Asia, namely 
the former is taken from the green plant before it is reaped, and the latter from 
the dried plant. The possibility of adulteration with actual dust and with 
fragments of the plant is very great with the Central Asiatic charas, and this 
circumstance may account for the higher price often paid for the purer qualities 
of the Indian so-called charas. For methods of collection consult the Dictionary 
(ii., 115-7); and Baden-Po well (P6. ProcZ., 1868, 293, etc.). 

Charas is almost exclusively used in smoking, though some of the finer 
qualities are employed for medicinal purposes. It is admitted on all hands to 
be a more pernicious drug than either bhang or ganja. 

S. Gan fa . — Tkis is the dried flowering tops of the cultivated female 
plants, which become coated with a resinous exudation from glandular 
hairs, very largely, it would seem, in consequence of being deprived of the 
opportunity of setting seed. To secure this result, therefore, the male 
plants are deliberately removed from the field at an early date, by an 
expert known as the poddar. (Compare this with the account above of 
the removal of the males from the fibre-yielding crop.) One or two visits 
are paid by the poddar, with the result that every male plant is uprooted. 
As the female plants begin to form ganja, sTi the large leaves on their 
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stems and branches are also removed. The smaller leaves and bracts 
of the inflorescence become agglutinated and the manufactured article is 
valued very largely by its freedom from leaf. The colour and smell valuation, 
are features of merit, but as a rule the ganja which has the least leaf is 
regarded as the best. 

Ganja is cultivated in several localities such as in North Bengal, on the Malabar Areas of 
Coast of Western India, and in the Tributary Mahals of Orissa (the Ourjat ganja). 

These may be regarded as the chief centres, but it is also produced in the Central 
Provinces (Nimar), in Indore, Gwalior, Kishengarh, Mysore, Hyderabad, and 
in some districts of the Bombay Presidency. It may suffice to give a few prac- 
tical facts regarding the Bengal cultivation and manufacture. It is grown in engal 
a very compact tract of country with a radius of about sixteen miles, and which Cultiva- 
lies in three districts, viz. Dinajpur, Rajshahi and Bogra. It is for administra- tion. 
tive purposes placed under the Collector of Rajshahi, the sub-divisional officer of 
Naogaon being in immediate charge of this, the so-called Ganja Mahal. Seed- 
beds are formed on high land above inundation, and consist of a light sandy 
loam. The beds are richly manured and ploughed once a week from the middle Seasons, 
of May forward, and are sown in August. Meantime the land on which the 
crop is to be ultimately raised is being also richly manured and top-dressed 
from the ditches and ploughed and harrowed once a month. By the middle 
of September the seedlings are transplanted to the ridges formed in the field. 

A month later a careful weeding is given, and in November the ridges 
are hoed down and the plants trimmed by the removal of the lower 
branches. This admits of a further ploughing between the furrows and of a 
top dressing with powdered cow-dung and oilcake, after which the ridges are 
again built up. 

At this stage the first visit of the “ ganja doctor ” — the poddar — is made. Abortire 
Prain, in his paper {Morphol., TeratcA.y etc., Z.c.), explains that the pod- Female 
dar^s guide is the early appearance “ of the often abortive, solitary female 
flowers that so frequently, in the Indian male hemp plant, take the place 
that theoretically should be occupied by the lowest pairs of paniculate male 
inflorescences.” These abnormally placed female flowers, it would seem, are 
visible long before the inflorescence of male flowers could for certain be recog- 
nised. The poddar in consequence breaks the stems of the plants that manifest PoAdar's Guide, 
this peculiarity and the cultivator following behind uproots them, and fills 
up the vacant places by fresh transplantations from the purposely reserved 
surplus in the seed-beds, A second or a third visit of the poddar suffices for the 
complete extirpation of the male plants. But abnormal male flowers are not 
unusual on the female plants, and these the cultivator keeps a sharp outlook 
for and removes. By J anuary the flowers begin to appear, harvest is general in Harvest. 
February, and by the middle of March is completed. 

There are three forras of ganja produced : — 

{a) Plat Ganja . — The stems are cut with a sickle about 6 inches above Fiat, 
ground, tied together by their ends, placed across a bamboo and carried 
to the selected place of manufacture. The inflorescences are then 
one by one placed on the ground, and trodden underfoot so as to 
cause the agglutinated flower-tops and smaller leaves to become com- 
pacted into flat masses {chd'pta ganja). These heads are then baled as 
“ large flat ” or “ twig flat,” according to the size of heads and length 
of stalks. 

(6) Round Ganja . — Instead of being trodden, the heads are rolled under- Bound, 
foot so that they are less firmly compacted, and are in the form of rounded 
or sausage-shaped masses. Eound ganja is never baled, but is tied up 
into bundles ^an/a). 

(c) Cbur (Powder) Ganja or Rora. — Broken fragments or flower-tops Powder, 
detached from the twigs, whether of flat or round ganja, constitute chur. 

These are very largely produced through trimming, especially that of 
the round form. 

Bengal Ganja is in other provinces of India usually designated as 
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“ Balucliar,” from the name of a village where it is supposed to have been 
originally procured. The ganja of Upper India, such as that of Gwalior 
and the Central Provinces, is called “ Pathar.” The refuse from the 
manufacture of ganja is often sold as hhang. 

Medicinal and Che icai Properties.~Th.e action of the drug in causing 
insanity has, by the Report of the Hemp Drugs Commission, been viewed 
as a greatly overstated belief. The moderate use of the drug is at- 
tended with no evil physical effects. If pure and taken in moderation 
it has little or no tendency to originate insanity. But when mixed with 
the poisonous substances sometimes employed it becomes most per- 
nicious. Excessive use of hemp in any form, however, indicates and 
intensifies mental instability. It tends to weaken the mind, and may 
even lead to insanity. But in the year of the Hemp Drugs Commission 
only 7-3 per cent, of lunatics admitted to all the Asylums in India were 
said to be those in which hemp could reasonably be regarded as having 
been a factor of importance. [Cf, Gibbon, Med. Jurisjprudence for Ind . ; 
Walsh, in Journ. Mental Science, 1894.] Moreover, the insanity produced, 
as a rule readily gives way to treatment, and since the drug creates no 
craving its discontinuance is possible, and the restoration of the mental 
faculties almost instant. So much has, however, been written on these 
subjects that it is impossible to do more than refer the reader to some 
of the standard works that may with advantage be consulted. 

[Pereira, Mat. Med., 1850, ii., " 1237-44 ; Hamilton, FI. Homoeop., 1852, i., 
134-42 ; Honigberger, Thirty-five Years in the East, 1852, i., 153-7 ii., 248-56 ; 
Hem Chunder Kerr, Rept. of Cult, and Trade in Ganja, 1877 ; Fluckiger and Han- 
bury, Pharmacog., 1879, 546 ; Dunstan and Henry, Exam, of Active Principle 
of Hemp, in Journ. Boc. Chem. Indust, 1898, xvii.. 269 ; Derivatives of Canndbinol, 
in Yearbook of Pharmacy, 1899, 73 ; 1900, 133 ; Dutt, Mat. Med. Hind., 1900, 
235-41 ; Pharm. Journ., 1902, Ixviii., Holmes, 342 ; Marshall, 362 ; Humphrey, 
392 ; Greenish, 492 ; Ixix., Holmes, 129 ; Mahen, 131 ; 1903, Ixxi., 431, 548 ; 
Ind. Med. Gaz., Nov. 1904, 401-15, 421.] ' ^ ^ 

Trade and Fiscal Administration. — In India the cultivation of this 
plant, where intended for the production of ganja, can alone be undertaken 
under license ; moreover, the cultivation is periodically inspected, and 
the yield approximately ascertained. While no restrictions are placed 
on the sales to the trade, the produce when disposed of by the cultivator 
is stored either in Government warehouses for the purpose, or in approved 
go downs under double keys, one retained by the owner, the other 
% a Government official. Removals pay the fixed duty, and are re- 
corded in such a way as to show the relation to the cultivator’s estimated 
production and deed of sale. Both wholesale and retail traders have 
to obtain licenses. The traffic in ganja is thus under complete control 
through every stage. With regard to charas, a minimum duty of Rs. 80 
per maund is levied on all imports. The drug is stored in approved ware- 
houses and a further duty paid on removal, while inter-provincial 
adjustments are conducted on permits to carry from one province to 
another. Bhang, where found possible, is also taxed, but, the plant 
being wild in many localities, no interference is made with the 
domestic supplies of the people, the regulations having effect only on 
actual Bales and regular trade. The sale of the narcotic in any form 
by persons not licensed to cultivate or sell these drugs, is a criminal 
offence. 

Separate licenses have to be taken out for the traffic in each of the 
three kinds of the drug, and the retail vendor is prohibited from supplying 
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cMldien or insane persons witL. any. A limit is at the same time fixed 
on the amount that may be either sold to, or possessed by, a private person 
at one time. It is universally believed by both traders and consumers 
that all forms of the drug deteriorate with age. This is just the opposite 
opinion to that held with regard to opium. It accordingly follows that 
every efiort is made to dispose of the produce year by year, and not to 
store it. It is perhaps on this account that such indifierent results have 
been obtained with Indian hemp as a medicine in Europe as compared 
with India. Long years ago Honigberger {l.c. 157) deplored this fact. 
To ensure fresh stuff it has accordingly been recommended by Prain 
that all purchases by the European dealers should be made direct 
through the Government official in joint charge of the warehouses. 

Area and Revenue. — In 1895, when the Government of India pub- 
lished their Resolution on the Report of the H.D. Commission, the total 
area in all India under regular cultivation of the plant was estimated at 
under 6,000 acres. In 1900-1 the Agricultural Statistics of India show 
the extent of cultivation to have been only 4,096 acres ; in 1901-2 it 
would appear to have stood at 2,496 acres : in 1902-3 at 1,940 acres ; 
in 1908-4 at 2,637 acres ; and in 1905-6 at 2,645 acres, with, over and 
above, 419 acres in the Native States. If these figures denote an actual 
curtailment of area, not merely more accurate returns, they have curiously 
enough been coincident with increasing revenue. In the Excise Adminis- 
tration Re'ports, the Hemp Drugs are shown to have realised a total 
revenue of £201,344 in 1900-1, of £213,224 in 1901-2, and of £225,352 
in 1902-3 — later figures are not available. It would therefore seem that 
official returns may be accepted as exemplifying the continued careful 
control and restriction pursued by the Government. 

Prices and Duty. — The prices of the various forms of Indian hemp 
vary so greatly that it seems hardly worth while to give a quotation of 
the figures usually recorded. The price depends upon a multitude of 
circumstances, such as the quahty, method of preparation, degree of 
taxation, and the like. The Government of India, in their Resolution 
on the H.D. Commissioners’ Report, placed before the various Indian 
Administrations a table of retail prices per seer (2 lb.), which was com- 
mended to their attention with a view to gradually securing a greater 
uniformity. To manifest the extremes exhibited in that table the 
following may be abstracted : — Gan ja in Assam sells at Rs. 15 lowest 
price and Rs. 40 highest price ; while in Bombay it is sold, lowest price 
6 annas and highest Rs. 5. Charas in Panjab, lowest price Rs. 4, highest 
Rs. 15 ; while in Bengal its lowest price is Rs. 35 and its highest Rs. 40. 
Bhang in Panjab sells at lowest price 2 annas and highest 8 annas, while 
in Bengal its lowest price is Rs. 1 and the highest Rs. 6 per seer. These 
variations to a large extent are the direct expression of the varying inci- 
dence of taxation, but there can be little or no doubt that there is a con- 
siderable variability in intrinsic merit, not only between the produce 
of one province and another but even between the different districts of 
the same province. 

For the rates of duty and all othet particulars regarding the traffic 
in hemp narcotics, the reader should consult the provincial Reports of 
Excise Administration in India. Some of these annual volumes (especially 
those pubhshed by the Government of Ben al) will be found to contain 
the fullest possible details. 
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CAPPA I PINO A, Linn. ; FI. Br. Ind., i., 173 ; Cooke, 
FI. Pres. Bomb., i., 44 ; Pharmacog. Ind., i., 135 ; Capparidb,e. The 
Edible Caper of Europe and the kabarra, Jcaur, kiari, etc., of India. 

A small prostrate shrub found on hilly and rocky ground in Upper India. 
It is distributed to Afghanistan, West Asia, Europe, N. Africa, Australia and 
the Sandwich Islands. There are a considerable number of species of Capparis^ 
no less than 30 being mentioned in the Flora of British India, but only two or 
three besides c. spinosa are of any great importance. These are c. apUyUa., 
Both., the karel, nepti, etc. — a dense much-branched shrub found abundantly 
in the drier parts of the Panjab, Gujarat, Rajputana, Deccan and S. Karnatak, 
and c. horriatt, Linn., the ardanda, Icarvila, etc., found in the Gangetic 
valley, etc., as far north as Saharanpur, in the Western Peninsula, also in Chitta- 
gong, Pegu and Ceylon. It is also distributed to Java and the Philippines. 
Besides these €, grand is, the pachunda, guli, etc., is found in the Deccan, 
Karnatak and Ceylon. 

Several species are known to yield Oils. c. grandis affords an oil used 
in medicine and for burning, while C. spinosa yields a volatile oil which has 
the properties of garlic oil {Pharmacog. Ind., l.c.). The caper is mentioned by Greek 
and Latin writers, and through them doubtless the medicinal properties of 
the root were made known to the Arabs. It was very generally employed in 
affections of the liver and spleen, and also in amenorrhoea. In India all parts 
of the plant are regarded as stimulating and astringent, when externally applied. 
The young flower-buds and fruits of C'. aphyua^ as also of c. spinosa, are eaten 
in India. The former species is the more important ; the buds are pickled and 
the fruits eaten both when green and w^hen fully ripe. c. spinosa is met with in 
the Panjab, but it has never assumed the position of importance assigned to it 
in Europe, where the pickled buds form the Capers ” of commerce. Gertirde 
(1596) and Miller (1748) mention that the caper had been successfully grown 
m England in the open air, but it is usually regarded as requiring protection 
in winter. The Wood of c. apUyUa is employed in India for making combs, 
small beams and rafters, for the knees of boats, etc., and is valuable because 
of its not being attacked by white ants. [G/. Taleef Shereef (Playfair, transl. ), 
1833, 120.] 

CAP ICU ^ , Li7in, ; FL Br. Ind., iv., 238; >Stepli. and Churcli., 
Med. Bot., 1834, i., pi. 44; Bentley and Trimen, Med. PI., t. 189; Eutliie 
and Fuller, Field and Garden Crops, iii., 36-7, pi. 72, 74 ; Sturtevant, Hist. 
Gard. Veg., in Amer. Nat., 1890, xxiv., 151-7 ; Irish, Rev. Genus Capsicum, 
in Missouri Bot. Card., 1898, ix., 53-110, tt. 8-28 ; Solanace^. The 
Guinea Pepper, Red Pepper, Pod Pepper, Chilli, Cayenne, Tabasco, etc. 

istoiy. — There would seem to be little doubt that the entire series of plants 
constituting the genus C'uxtsieam. are natives of tropical America. Peter Martyr 
was perhaps the first person who described this kind of pepper. In an epistle dated 

1493 (the year following the discovery of the West Indies), he says that Columbus 
had brought to Spain “ pepper more pungent than that from the Caucasus.” In 

1494 Chanca, the physician who accompanied Columbus on his second voyage, 
addressed a letter to the Chapter of Seville on the same subject. In that he 
calls this pepper by its West Indian name, axi — a word that has since been 
rendered as achi or agi, and has survived in Spanish to this day. Although 
some of the 16th century authors maintain that the siliquastrum of Pliny is the 
Pod Pepper (Capsicntn) of modern trade, the more strictly botanical writers are 
very nearly unanimous in the opinion that capsicum was not known in Europe 
prior to the discovery of America. In passing it may further be observed that 
all the older authors speak of siliquaetrum as coming from Calicut, from which 
circumstance it may be inferred to have been the cardamom — a spice which to 
this day is almost exclusively derived from that port and which has been as- 
sociated with the Malabar Coast of' India from the remotest antiquity. At all 
events Amatus on Dioscorides (pub. 1554) distinctly confuses capsicum with 
cardamom. Fuchs {Comment, de VHist. des PL, 1542-9, ch. 281; also Hist. 
SUrp., 1555, 797) gives an account of “ Siliquastro or Piperitis,” which by 
some is called “ Indian or Chalechut Pepper,” “ Cardamom,” “ Spanish Pepper,” 
etc., and which Avicenna speaks of under the name of “ Zingiber caninum.” 
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Matthiolus [New Kreiiterb.y 1563, 216) gives a good plate of Capsicum and calls 
it “ Calicut pepper.” He says it is a foreign plant lately introduced into gardens 
in Germany, and subsequently {Med. Compend.y 1571, 322) he remarks that it 
is an obvious mistake to confuse Capsienm with Ca^Hiamomum . Lobel {Stirp. 
Adv. Nova, 1570, 134) observes that within his memory this plant (of which 
he gives a good plate) has been brought from Goa and the shores of Calicut. 
There can b© no doubt, therefore, that the Portuguese had very early introduced 
Capsicum into Goa, and very possibly commenced to export it, in competition 
with the true pepper, hence Lobel as an after-thought may have associated 
Calicut with the new emporium Goa. Clusius (review of Garcia de Orta) in the 
Aromaticum, published in 1574, makes no mention of Capsicum^ so that it may 
be inferred the plant had not been seen by Garcia de Orta in India. A little later, 
however, Clusius {Hist. Exot. PI., 1605, 340) under Capsicum hraziliamtm or wild 
pepper, observes that Spanish or American pepper was brought from the Spanish 
West Indies and carried to India by the Portuguese under the name of Pernam- 
buco Pepper. Jacobus Bontius {Hist. Nat. et Med. Ind. Or., in Piso, Ind. Utri 
re Nat. et Med., 1658, 130-1), who wTote in 1629, describes this pepper under 
the names of Lada Chili and Brazilian Ricinus, a fact that led some authors to 
confuse it with JRicin^is comm unis — the Castor Oil. [Cf. Paulies jpgineta (Adams, 
transl.), hi., 171.] Bheede {Hort. Mai., 1679, ii., 109, pi. 56, in a note by John 
Commelin) remarks that the capo-molago or Indian pepper described by him 
was in reality Brazilian pepper, the prefix capo or capro denoting its introduction 
by the Arab traders ; his plate is a typical example of Cax>siciim frutescens. It 
is practically the same plant which Rochefort calls axi or carive ; which Recchius 
(Nat. Hist. New Spain) describes as chilli or Mexican pepper ; possibly also that 
which Piso calls by its Brazilian name quiya ; which Elizabeth Blackwell figures 
and describes in her Curious Herbal (1739, i., pi. 161) ; and which Hernandius 
(Hist. PI. Nov. Hisp., 1790, i., 277-82) discusses and illustrates most fully as 
on© of the forms of Capsicum. In a further passage Rheede gives a plat© of the 
vallai-capo-molago, which is doubtless var. grossa, and was thus apparently a 
more recent introduction into India than the capo-molago. [Cf. Labat, Nouv. Voy. 
aux Isles de VAmerique, 1724, ii., 68 ; Milburn, Or. Comm., ii., 208 ; Bentham, 
Notes on Targioni-Tozzetti, Cult. PI., in Journ. Hort. Soc., 1855, ix., 141; Henry, 
Econ. Bot. China, 39 ; Semler, Trop. Agrik., 1900, ii., 284-5 ; Pharm. Soc. Mus. 
Repts., 1895-1902, 58.] 

With a history so full and so pertinent (many other authors might be cited), 
it is indeed surprising that on© of the greatest of Eastern botanical authors, 
nearly a hundred years after the appearance of Rheede’s Hortus Malaharicus, 
should have affirmed in the most emphatic manner possible his belief that at 
least certain forms of Capsicnm had not only been cultivated in India from the 
most ancient times, but that it was the siliquastrum of Pliny and Capsicum 
orientale of Actuarius. Rumphius {Herb. Amb., 1750, v., 247-52, pL 88, fi. 1-4) 
advanced those opinions without observing that many of the passages in his own 
most admirable and detailed account contradicted his main contention. For 
example, while commenting on Rheede’s Malabar name molago, he deprecatingly 
observes that no mention is made of its daily and well-known use as a condi- 
ment. It never seems to have occiuTed to Rumphius that Rheede’s silence 
on that point, as also the fact that Marco Polo (1286-96) and Garcia de Orta 
(1563) mad© no reference at all to capsicum (though they discuss ordinary 
pepper and the cardamom), might be accounted for by the belief that the 
capsicums were imknown to the Natives of India in the time of Marco Polo, and 
even so late as that of Garcia de Orta, while they were but imperfectly under- 
stood in Rheede’s time. Rumphius describes tlire© main forms of Cai>sicTim , 
which he calls (a) the great red capsicum, the ritsje of the Dutch and recche of 
the Portuguese in India, the tschili besar or tschili-ayer of the Natives ; (6) the 
lesser red capsicum — a fruticose plant called tschili-mera ; and (c) the yellow 
Capsictim known as tschili-cuning. Rumphius then adds that the Portuguese 
writ© the West Indian name axi as achi, hence comes the Indian name achar, 
which the Dutch render atsjar — a word which has the same meaning as reccheado, 
namely pickles. It will thus be seen that pr&ctically the entire series of ver- 
nacular names mentioned by Rumphius, far from their establishing an ancient 
knowledge in India, would seem to prove that the introduction of the plant may 
have taken place somewhere about the middle of the 17th century. The names 
in use in .India to-day are clearly of foreign or modem origin, such as chillies, 
lal-marcha (= red pepper), goa-mircha and the like. There are, in fact, no ancient 
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names for the capsicums in Chinese, Sanskrit, Arabic, Persian, Hebrew, Greek,, 
or Latin. No Indian botanist has ever recorded having found a species of 
Cajtsieum in a wild condition. But the rapidity with which the species and 
races of this pepper became disseminated throughout the tropical and warm 
temperate tracts of the globe, following closely on the discovery of the West 
Indies and America, is one of the many examples of the marvellous powers of 
adaptability and endimance possessed by the plant-cohorts from the New World 
on their invading the Old. 
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Kepal Chilli. 


Influence 
of Soil. 


Cherry Pepper. 


Cayenne. 


Blaci Nubian. 


C. nnuu , Linn. ; C. grossum, Willd., in FI. Br. Ind., iv., 239 ; 
Irish, Ic. 65-97, tt. 10-28. 

The following statement is derived mainly from Mr. H. C. Irish’s admirable 
review of the varieties and cultivated races of this species : — 

(a) Var. abhreviatu ,Fingerh. ; the Celestial, Etna, Kaleidoscope, Red Wrinkled 
Princess of Wales, etc. 

(b) Var. aeu inatu , Fingerh. : the best examples are the erect-fruited Chilli 
and the pendent-fruited Long Cayenne, Long Yellow Cayemie, Nepal Chilli and 
the Yellow Nepal Chilli. It includes, in fact, most if not all the long, pointed, 
pendent forms common as field crops. Recently Mr. H. M. Leake performed 
some interesting experiments with capsicums at Raising Sarai. He selected 
seed carefully and sowed them in order to watch the tendencies to variation. 
Nearly half the erect podded stock had pendent pods. Every plant was, how- 
ever, consistent, either having all its pods erect or all suspended. He further 
foixnd that chillies will grow on uaar land if sown early. Very possibly most of 
Leake’s plants belonged to this variety, but as I have not seen any of his 
specimens I cannot say for certain. 

This would appear to be the Capsicum minus fiavum of Rumphius {l.c. 248). 
Mr. Irish remarks that the seed of the Nepal Chilli had been supplied by the 
Superintendent of Saharanpur Botanic Gardens, and on being cultivated proved 
different from other plants seen by him. In. the Report of the Saharanpur Botanic 
Gardens (1894-5, 10) it is stated that the Superintendent had received seed 
direct from Col. H. Wylie, British Resident in Nepal. The plants grew freely, 
but the pods produced possessed none of the peculiar flavour and pungency of 
the pods imported from Nepal. The Superintendent then adds, “ In the letter 
which accompanied the seeds Gol. Wylie informed me that that would prove to 
be the case, as the variety so much in request is the product of a peculiar kind of 
soil, only found in certain localities, and that in Nepal itself the true Nepal chilli 
when not grown on the right soil, scarcely differs from the common long red chilli 
of Indian bazars.” 

(c) Var. cerasifor e, Miner: Roxb., FI. Ind., i., 574. — Cherry-pepper is often 
alluded to by the early authors, such as Miller, Gerarde, Parkinson, Tournefort, 
etc. This includes the Little Gem, Prince of Wales, Cherry, Yellow Cherry 
Oxheart, Yellow Oxheart, etc. 

(d) Var. conoides, Miller: the best-known races are the Coral Gem, Tobasco,. 
Cayenne, Orange-Red Cluster, etc. 

(e) Var. fasciculatu , Sturt. : the better known races are Red Cluster, Yellow 
Cluster, etc- 

(/) Var. grossu , Sendt. : Roxb., l.c. — This is the ha-ffree-murich ; is often alluded 
to and figured by the early European writers such as Miller, Parkinson, Pousch, 
Gregorius, Bauhin, Morison, Rheede, etc. Under this form have to be placed 
—The Emperor, Monstrous, Sweet Spanish, Bell, Ruby King, Golden King, 
Brazilian Upright, Squash, Yellow Squash. In India the races of this variety 
may be said to exist mainly as garden plants, though large inflated yellow fruits 
of this form have recently begun to appear in the markets as a regular article 
of trade. 

(p) Var. longu , Sendt. : Q. annuum and purpureum, Roxb., FI. Ind., i., 673; 
G. bicolor, Bot. Mag., 4iZ, n. 1835. — ^This is the plant most frequently described 
by the early European authors. The best-known races are Black Nubian, Long 
Red, Country Fail’, Cardinal, Long Yellow, Elephant’s Trunk, Ivory Trunk, etc. 
Roxburgh tells us that he found a single plant of c. purj^ureum in the Bot 'o 
Gardens, Calcutta, in 1796 but could not learn whence it came, though he 
adds, “ most likely from the Malacca Islands.” Irish assorts all these to- 
gether as forms in which the calyx rarely embraces the base of the fruit. It 
seems probable that most of the plants hitherto regarded by writers on Indian 
garden plants as forms oi c. J^-ntescens should be relegated to this position 
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C. fputesce ^ Linn. ; C. fastigiatum, Bl. ; Wight, Illust. Ind. Bird pepper. 
Bot.j ii., 198 ; Dunal, in DC., Prod., xiii., pt. i., 416 ; C. minimum. 

Miller, Gard. Diet., 1768 (ed. viii.) ; Roxh., FI. Ind., i., 574 ; Capo- 
Molago, RJieede, l.c. 

This is often called “ Bird Pepper.’* According to the Pharmacographia 
Indica (ii., 563), C. 'minimum exists as a weed of cultivation in most parts of 
India. This I personally have never observed, and hesitate to accept. 

Owing to the large size of the plant it is the gach-marich of most Indian 
writers. 

Var. baccatu , Unn. : C. yninus ruhrum, Rumph., l.c. 248, t. 88, f. 2; O: Brasili- 
anum., Clusius, Hist. Exot. PI., 340, etc. 

Rheede and Rumphius figure and describe forms of C. friitescens, Evidences of 
but say remarkably little about the capsicums most prevalently oS^. 
cultivated at the present day. And a thoughtful perusal of the 
passages used by Roxburgh, in his Flora of India, leaves the impression 
that, even in his day, the cultivation of no capsicum assumed the 
magnitude of a regular field crop, such as may be seen to-day in almost pieid Orop. 
every protdnce of India, especially in Bengal, Orissa, Madras and the 
Deccan. But C. friitescens, far from having become the most 
abundant form, is usually met with as solitary plants in the grounds 
around temples and in the fiower gardens of the well-to-do classes, but 
is hardly if ever a regular crop. It is nearly always distinguished as the 
gach-marich or “ long ha morich,^^ as it is called by Buchanan-Hamilton 
{Btat. Acc. Dinaj., 187-8). In India the most extensively cultivated 
are the following forms of C. annuimi :—var. acuminata followed by 
longa, and next cerasiformis. 

Cultivation. — It is impossible to furnish any statistics of the areas Cultiva- 
under these plants since they are most frequently raised as borders to tion. 
fields, or as lines through fields. In Eastern and Northern Bengal, engaL 
however, capsicum becomes a regular field crop, thriving best on a 
light sandy loam.- The form most frequently seen is a long, narrow, 
pointed, pendulous red fruit. The seed is sown broadcast, and in Bogra, 
for example, capsicum assumes the condition of an exceedingly important 
cold-season crop. In the Settlement Report for Nagpur, Central Provinces, C. Prov. 
some useful particulars are afiorded regarding chillies. The seed is 
sown about June and the seedlings are transplanted about August. In 
September the earth has to be banked up against the stems. Irrigation 
is necessary during the cold weather, and the crop comes into season 
from January to March. Its value is from Rs. 120 to Rs. 150 per 
acre. Dry chillies are only about one quarter the weight when green. 

Very little information exists regarding the red pepper of Assam or of 
Burma. Of the Kyaukse district of the latter province we read that the Bur a. 
lowest estimated yield would be 365 lb. (—100 viss), valued at Rs. 15 an 
acre, the highest about Rs. 350. Of Sagaing it is said the seed is sown 
in August, planted out in September and October and the crop ripens 
from January to March, the green fruit a month earlier. A long and 
highly instructive account will be found in the Settlement Report for Meih- 
(1896-8, 8, 23, 69), which shows the high-class cultivation pursued, 
the labour entailed, and the risks through failure of rains. The crop 
usually comes into bearing by the middle of December. The trade is 
entirely in the hands of the Chinese, who rule the market and export all 
they can purchase. In Myingyan the sowings are not made till September, . 
and the plants come into season about March. ChilHes have been reco - 
mended as a catch crop among young tea for Assam. 
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In the Bombay Presidency chillies are rotated with ordinary marker- 
garden produce. On the black soil of the Deccan (Krishna Valley) is 
produced a fairly large proportion of the red pepper conveyed to 
Bombay. But the most important areas of production in Western India 
are Dharwar, Belgaum, Khandesh, Satara, Poona and Sholapur. Cap- 
sicums are usually sown in the rains, but if the land be irrigated they 
become a rahi crop. Usually they are raised in a nursery and transplanted, 
and in about three months the first crop may be gathered. [Cf, Mollison, 
Textbook Ind. Agri., 1901, hi., 206-9.] Speaking of the Panjab, Dr. 
Stewart tells us that when grown on the hills, chillies become more pungent, 
hence no doubt the special merit of the so-called Nepal Cayenne. In the 
Lahore Gazetteer (1893-4, 164) will be found useful particulars of this crop. 
It is planted out in June and begins to come into season by October. 
Thirty maunds an acre for wet and 8 for dry are considered a fair 
outturn. The cultivators sell it wet at 30 seers or one maund the 
rupee. In the Gazetteer for Montgomery District (1898-9, 142) it is stated 
that the crop is sown in January-Eebruary ; the ground dug about the 
roots in Eebruary-March ; watered every fifteen days ; and the pods 
collected May, June and July. White ants and parrots prey on it. 

Uses . — It is needless to mention the varied uses of capsicum. The 
dried fruit reduced to powder forms the Eed Pepper or Cayenne of com- 
merce. But cayenne is, as a rule, prepared from the small, very pungent 
fruited forms only. It is an ingredient in all curries and many other food 
preparations, and is used throughout India and by every class of the 
community, so that while of comparatively modern introduction, the con- 
sumption of red pepper has now become all but universal. There are 
various brands of pepper sauce, which are produced as decoctions of the 
fruits in salt water or vinegar (see p. 1 1 10) . Tabasco and Paprika are special 
European sauces. In Bengal an extract of the consistence of treacle is 
regularly prepared and sold. The green fruits are pickled or cooked fresh 
with special dishes or even eaten raw. As a Medicine capsicum is sto- 
machic, stimulant and astringent ; cayenne pepper is a valued adjunct to 
gargles, and an ingredient in most medicines that are intended to alleviate 
toothache. As a rubefacient and counter-irritant, the bruised fruits, in 
the form of a poultice, act energetically, and added to mustard are often 
highly beneficial. For the medicinal uses and chemical properties the 
reader should consult the Pharmacogra'phia Indica and other such works. 

Trade in Capsicu . — During the five years ending 1900-1 the foreign 
exports rose from 8,126,175 lb. valued at Rs. 7,20,925, to 9,485,820 lb. valued 
at Es. 12,47,349. These figures represent an increase of 16*7 per cent, on 
the quantity, and as much as 73*0 per cent, on the value. In 1906-7 the 
corresponding figures were 11,007,929 lb. and Es. 14,37,635. During that 
year Madras contributed 7, 677, 763 lb., Burma 1,386,739 lb., Bengal 1,567,162 
lb., and Bombay 363,060 lb. The most important receiving countries were 
Ceylon, which took 8,419,713 lb., the Straits Settlements 1,872,738 lb., 
Mauritius 287,027 lb., Aden 104,356 lb., the United Kingdom 85,428 lb., 
and other countries the balance of the total. 

These figures are, therefore, representative of the norrnal and present 
condition of the traffic, and they also denote its thriving condition. This 
is confirmed by the account of the Trade carried by Rail and River in India 
during 1906-7. During the five years previous the recorded transactions 
under the statement of imports were 832,648 cwt. in 1902-3 ; 760,611 
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cwt. in 1903-4; 763,106 cwt. in 1904-5; 977,801 cwt. in 1905-6; and 
883,059 cwt. in 1906-7. But of these very large amounts only about one- 
third was received by the port towns as the supplies to meet local demands 
and foreign exports. Turning to the corresponding returns for exports, 
it is seen that Madras is by far the largest producing province of India 
proper (that is, excluding Burma, not shown in the returns of rail and 
river traffic), followed ordinarily by Bengal and the Panjab. All the 
rest of India (including the Native States) exports usually about the same 
amount as Bengal, which is commonly only about half that of Madras. 

CA YAAR OR A, ; FZ. Er. ii., 511; Gamble, 

Ind. Timhs., 364 ; Cooke, FL Pres. Boynh., i., 497 ; Duthie, FI. Upper Gang. 
Plain, 344-5 ,- Brandis, Ind. Trees, 332; Myrtace^. The kumhi, ayma, 
arjama, putai-tanni-onaram, kumhir, buda-durmi, kaval, gavuldu, banhwe, etc. 

A large deciduous tree of rapid growth, frequent in the Sub-Himalayhn tracts 
from the Jumna eastward and in Bengal, Burma, Central, South and West 
India, ascending to 5,000 feet, also met with in the moist regions of Ceylon. 
Kobinson {Desc. Acc. Assam, 1841, 43) described it as a “ tree of immense size. 
The wood . . . well adapted for the stocks of match-locks.” It is much sub- 
ject to the defoliating lymantriid moth, JDasyeJtirti tixwattesU, Moore. The 
leaves turn red in the cold season. 

It appears to yield a Gum, aud a good Fibre for coarse cordage and sacks 
is made from the bark, the latter part being also employed in Tanning and 
as a Dye. Tasar silkworms feed on the leaves. The bark is also used as an 
astringent Medicine ; when moistened it gives out much mucilage and is utilised 
in the preparation of emollient embrocations. The flowers are given as a tonic 
after child-birth, and the dried calyces {vdhumhhd) of the flowers are sold in the 
market as a demulcent in coughs and colds. The fruit, Imown as kMni, is eaten 
in the Panjdb and is also given to cattle. According to Innes (Jungle Products, 
1898, 10) the bark is ground into a kind of flour in Oudh during famine. The 
seeds are said to be more or less poisonous. The Timber, which is very durable 
and fairly hard, is used for agricultural implements, gunstocks, houseposts, 
cabinet-work, etc., but Kurz says it is too heavy for such purposes (43 to 60 lb. 
per cubic ft. ). It stands well under water, and is much admired for axles. “ This 
is an important tree with a flne wood, which is too much neglected ” (Gamble). 
The fibrous bark is used as a slow-match in Mj^sore, and has been successfully 
tried by the Ordnance Department as a substitute for English beech in fuses. 
In Ganjam it serves for the scanty clothing of Hindus affecting sanctity. Rheede 
{Hort. Mai, iii,, 36) says that wild pigs are very fond of the bark, and that it 
is used by hunters to attract them. 

CARICA PAPAYA, Linn. ; FI. Br. Ind., ii., 599 ; Cooke, FI 
Pres. Bomb., i., 524 ; Passiflore^, Most of the vernacular names, 
papeya, papaya, papia, bappayi, popai, etc., are obviously derived from 
the Carib ababai, which is still further corrupted into the English Papaw. 
The Burmese name himbawthi means fruit brought by sea-going vessels, 
and the Panjabi name kharbuza is Castor-oil-Melon. 

istory. — A subherbaceous almost branchless tree, commonly cultivated in 
gardens tloroughout India and in various localities more or less naturalised. The 
fruit is not mentioned in the Ain-i-Akhari as having been known to Akbar. 
It was sent to Clusius from Brazil in 1611 (Hist. Bxot. PI, app. 42), who 
gives good drawings of the male and female plants. George Marcgraf (Hist. 
PI., in Piso, De Med. Bras., 1648, 103) furnishes an account of the plant, and a 
short description, with a figure, is given by Jacobus Bontius (Hist. Nat. ei Med. 
Ind. Or., in Piso, Ind. Utri. re Nat. et Med., 1658, 96). It was figured and de^ 
scribed admirably by Boy m in 1656 as an Indian plant introduced into China 
(PI. Sin., pi. A), so that it must be regarded as another instance of the rapid 
dispersion of new plants after the discovery of America. Rheede (Hort. Mai., % 
21, f. 15), 1686, and Rumphius {Herb. Amh., i., t. 50), 1750, also figure and 
describe both male and female plants, the former observing that the Malabar 
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Pharmacopoeia did not include the drug. Hughes {Hist. Barbados, 1750, 181, tt. 
14, 15) gives a couple of splendid plates prepared by Ehret, while Labat {Nouv. 
Voy. aux Isles de VAmeriq., 1724, ii., 308) contributes a useful account of the plant. 

Dr. Dymock believes that a fibre from the stem is utilised in America and 
Africa, but the principal value of the tree lies in the fruit, which is both eaten and 
employed as a Medicints. An account of its medicinal properties may here be 
summarised from The Agricultural Ledger (1896, No. 31). The digestive action 
of the juice upon meat was probably known in the West Indies at a very early 
date, and appears to have been communicated to the inhabitants of this coimtry 
upon the introduction of the tree by the Portuguese, It has long been the custom 
in India to render meat tender by rubbing it with the juice of the fruit or by 
wrapping it in papaw leaves. In 1877 the milky juice began to attract atten- 
tion in Europe as a digestive ferment, and Herr Wittmack of Berlin in 1878 
made a careful examination of its properties {Pharm. Journ., Nov. 30, 1878). 
On the evidence of medical, physiological and chemical experiments made with 
papaya, the active principle has been separated and given the name of papain 
or papayotin. It was first separated by Peckolt. This may now be considered 
almost an article of medical commerce in Emope, and has in fact been 
extensively used in France and Germany, as well as in England, being given 
with good results even to children. Notwithstanding all the experiments 
made with this vegetable pepsin, it has not as yet been introduced into the 
British Pharmacopoeia, though four preparations of it are given in the “ Extra- 
Pharmacopoeia. Papain is even held by some to compare very unfavourably 
with pepsin when tested with egg albiomen. Mr. J. C. Unmey, reporting on a 
sample of 12 oz. of dried Carica powder, wrote : — “ There is no doubt that by 
repeated precipitation by alcohol a highly active digestive product might be 
obtained from this crude concentrated papaiv juice, valuable for use under those 
circumstances where pepsin is unavailable.” [Cf. Agri. Ledg., l.c. 310 ; 
Bouchut and Wurtz, Comptes Eendics, 1889, 425 ; 1890, 1379 ; Bouchut, 617 ; 
Wurtz, 1891, 787; also Diet, de Chem., suppl., ii; Pharm. Journ., ser. 3, x., 
343, 383 ; Chem. and Drugg., 1904, 185.] 

A question of importance to be settled is the most serviceable form of com- 
mercial papain. And since prolonged moisture is deleterious, the juice should 
be dried as soon as possible ; but heat is said to destroy its activity, hence it 
should be dried at a low temperature. A preparation of this kind is sold in 
commerce under the name of Finkler’s Papain.” The best method to prepare 
papain is to collect the juice of the unripe fruit, mix it with twice its own 
volume of rectified spirit, let the mixture stand for a few hours, and then filter 
ofi the insoluble matter and dry in vacuo or over calcium chloride at the 
ordinary temperature of the atmosphere. After being powdered it should be 
kept in well-stoppered bottles ready for use. In view of a possible trade either 
in India or in Europe, manufacturers are recommended to observe carefully the 
precautions just enumerated. On account of caste difficulties, it might not prove 
possible to introduce animal pepsin very largely into use in India, but a good 
vegetable substitute might be of much value and find a ready sale. 

The ripe Fruit is eaten by all classes and esteemed umocent and wholesome. 
A wonderful range in quality is observable. In some localities, such as Hazari- 
bagh in Chota Nagpur and Gauhatti in Assam, the fruit is large and very sweet ; 
in others it is small, coarse and hardly edible. The opinion generally prevails 
that to obtain good fruit it is necessary to remove the majority of the male trees. 
The better qualities of the ripe fruit are eaten with a little sugar and fresh 
lemon juice, and by some people with pepper and salt. The use of papaw juice 
in softening tasar cocoons and' thus facilitating their being reeled, has recently 
received some attention. 

[Cf. Buchanan-Hamilton, Stat. Acc. Dinaj., 166, 196 ; Fleming, Ind. ikfed. P^. 
and Drugs, in As. Bes., 1810, xi., 161-2; Ball, Comment. Garcia de Orta, Coll., 
xxxvi., in Boy. Ir. Acad., ser. 3, i., 653; Pharmacog. Ind., ii., 53; Wiesner, Die 
Bohst. des Pflanzenr., h., 790; Der Tropenpflanzer, 1901, v., 27, 288 ; viii., 94-5; 
Sly, Papain or Veget. Pepsin, in A^ri. Journ. Ind., 1907, ii., pt. 2, 212-3.] 

CA I A CA AN A , Linn/; m, Br. Ind. /m., m 
Ham., Stat. Acc. Dinaj., 169 ; Gamble, Man. Ind. Timbs., 479 ; Cooke, 
FI. Pres. Bomb., ii., 124 ; Apocynaceje. Bengal Currants (Mason), 
karaundd, timukhia, kurumia, kalaka, kalivi, karekai, kan, etc. 
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A diehotomously branched bush cultivated for its fruit in most parts of India 
^tnd said to be wild in Oudh, Bengal, S. India, the Konkan and Kanara ; dis- 
tributed to Burma and Ceylon, The tree yields Lac in the Panjab {Agri. Ledg., Lac. 

1901, No. 9, 211). The fruit is ripe in July to August. It is mentioned in the seasons. 
Ain-i-Ahhari (Blochmann, transl., 1590, i., 67) as sub-acid, and as sold at 1 dam 
per seer, i,e. 40 seers for Rs.l. It is said to be used as an Auxiliary in Dyein’G Dyeing and 
and TAN 2 iiNa ; an adhesive fluid exudes from wounds on the stem. When Tanning, 
unripe the fruit is astringent, and when ripe cooling, acid and useful in bilious 
■complaints and as an antiscorbutic. The root is acrid and is made up as a Medicine, 
paste with lime-juice and camphor, and used to keep off flies and relieve itch. 

Just before it ripens the fruit is made into pickles and also employed in 
tarts and puddings. When fully ripe it makes a jelly equal to red currant, 
for which purpose it is grown in European gardens. The Natives universally Pood. 

'eat it fresh and do not cook it, except as a preserve in curry or chutney. The 
Timber is hard, smooth and close-grained, and is used both as fuel and for Timber, 
making spoons and combs, especially at TJdayagiri in Nellore. The shrub makes 
exceedingly strong fences, and its number of sharp spreading thorns render 
•such hedges almost impassable. 

C. spinaru , a . dc .; a small thorny evergreen shrub, wild in most parts 
•of India, especially in the drier zones. The small fruit is eaten and the 
timber used for much the same purposes as that of c. Caranans. It is an 
important element in reafforestation, since it persists on the poorest and rockiest 
isoils in spite of being greedily eaten by sheep and goats. Rumphius [Herb. Amh. 

{Auctuar.), 1755, vii., 57) describes c* Cavandas, the cultivated plant, whose 
fruits he says are made into pickles when half ripe. His plate (t. xxv. ) is, however, 
such that its determination is impossible. 

[<7/. Baber, Memoirs^ 1519 (Engl, transl.), 326 ; J. Bauhin, Hist. PI., 1651, 
i., 88; Garcia de Orta, 1563, Coll, xiii. ; also in Clusius, Arom. Hist., 1567, 

214; and BaU, Comment, in Proc. Roy. Ir. Acad., ser. 3, i., 400 ; Jones, Res., 
iv., 263-5 ; Pharmacog. Ind., ii., 419.] 

OA P T AN RUG * — Birdwood, Indust. Arts Ind., 370-86 ; D. .p., 
Baden-Powell, Handhooh, Manuf. and Arts Pb., 1872, 10-2, 26-7, 17 - . 

dl ; W. P. Dickson, Notes on Carpet Manuf. in Lahore Jail, Dec. 1885 ; 

T. N. Mukkarji, Art Manuf. Ind., 388-98 ; Monographs, Woollen In- 
dustries : — N. Banerjei, Bengal, 1899, 15 ; A. W. Pirn, TV.Tf. Prov., 

1898, 9-12 ; D. C. Jolinstone, Panjdh, 1886, 7-8 ; B. A. Brendon, Bombay, 

1899, 7-12; J, T. Marten, Cent. Prov., 1899, 8; E. Thurston, Madras, 

1898, 1-11; Journ. Ind. Art, 1905, ix. ; C. Latimer, Monog. Carpet 
Making in Pb., 1907; Watt, Ind. Art at Delhi, 1903, 425-47. For 
Mats of vegetable fibres see under ats and atting, p. 775. 

istory. — Considerations of space forbid any attempt to discuss the Carpet Pile Stitch and 
Industry of India in detail. As pointing possibly to their essentially foreign 
nature, carpets are in India often designated as alcatifs [katif = a carpet with 
long pile, in Arabic). They are mentioned by Pinto (1540 a.d.) ; Tenreiro 
>(1560); by Linschoten (1598); and by Pyrard (1608) — the last author gives 
details of the luxurious habits of the Portuguese ladies of Goa, sitting on costly 
•alcatifs. There may be said to be two chief kinds of carpets in India : — {a) Pile 
Stitch (the halins or galichas), and (6) the Plain Stitch (the daris and aha- 
iranjis). The reader will find a fairly comprehensive sketch of Pile Carpets in 
Indian Art at Delhi, 1903, and with much advantage might consult the special 
monographs mentioned above as also the article in the Dictionary, while the series 
•of admirable plates given in the Journal of Indian Art (1905) will fully elucidate 
the subject. In passing it may be said that there is no certain knowledge that Origin, 
the manufacture in India of high-class pile carpets dates farther back than the 
reign of the Emperor Akbar, of whom we read that in the year 1590 he “ ex- 
tensively encouraged ” carpet weaving in Agra, Patehpur and Lahore, and agaia 
that “ all kinds of carpet- weavers have settled here (? Agra) and drive a flourish- 
ing trade.” [Of. Ain-i- Akbari {Blochmamx, transl.), i., 55 ; (Gladwin, transl.) ii., 

30, 41-2 ; also (Jarrett, transl.) iii, 9.] One of the earliest and best-known 
carpets from the Imperial factory at Lahore is that presented in 1634 by Mr. 

B. Bell to the Girdlers’ Company of London, and which may be seen in the Com* 
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pany’s hall. It bears the Company’s arms and is Persian in design. It is quite 
probable, however, that India possessed a carpet industry of its own, though 
very possibly not in pile cax-pets, long anterior to the advent of Persian influence 
(see under Multan, also Ellore). But it would be difficult if not impossible to 
prove either that India possessed an indigenous art of pile-carpet weaving before 
the date named, or that the introduced industry made much progress for man3^ 
years subsequently. It, however, survived and in time absorbed so many 
local conceptions as to justify the description “ Indian Carpets.” It has been 
said that the modern jail-made pile carpets have debased and degraded a system 
of manufacture that had been “ literally and figuratively interwoven with the 
life of the people.” But if the pile-carpet industry was only introduced and 
fostered by Akbar and practised by his co-religionists, and if it be the fact that 
it has not to the present day been taken up by any recognised Indian caste, 
it is difficult to see how it could be described as having become “ interwoven 
with the life of the people.” It is much more likely that the modern jail-manu- 
facture preserved from extinction the foreign art, than that it debased and 
degraded it. Milburn (Or. Comm., 1813, i., 136) says that carpets were formerly 
an article of trade, but through “ the improved state of our own manufactures 
and the heavy duty on Persian carpets, they are now seldom imported.” It 
would thus seem fairly certain that by the beginning of the 19th century the 
Indian carpet trade (such as it had been previously), like that of Persia, had 
suffered greatly through the rise of British manufacturing enterprise. The 
craftsmen in all countries produce the standard of goods demanded of them ; 
it would therefore be most interesting to obtain any sort of indication of the 
class of goods in demand immediately prior to the modern jail-mad© article. 
So far as Indian records are concerned there is nothing to show that the Natives 
of India to any material extent ever used, and certainly to-day they do not use, 
Indian pile carpets. Pyrard (Voy. E. Ind., I6OI-IO" (Engl, transl.), ii., 248) 
observes that “ Thej^ make carpets of the fashion of those of Persia and Ormus, 
but not so fin© or so dear, for thej?- use the rougher and longer wool ; the patterns 
are however the same ; they also make cotton carpets with bands of many 
colours.” So long ago as 1655, Teviy in his Voyage to East India (ed. 1777, 129) 
pointed out that the Eastern artists were essentially imitative. He speaks of 
their cotton and silk carpets, but makes no reference to woollen carpets. Thus, 
then, for the degradation of Indian art not the Government nor the Natives 
are- responsible, but the people of Europe and America, who ask for and there- 
for© get cheap inartistic productions, And this has possibly been confirmed 
definitely by an invention recently announced that will enable Oriental carpets 
to be produced by new and special machinery at a price far below that of the 
hand-loom weaver. 

For the purpose of easy reference the classification employed in Indian Ai't 
at Delhi may be pmsued in this review : — 

I. Pile Carpets : — 

1. Panjab. — The chief centres of the carpet industry in this province 
are Amritsar, Kashmir, Lahore, Multan, Hoshiarpur, Batala, Bahawalpur, 
Kohat and Bannu, and they have been named in their order of importance. 
But Peshawar has also to be added, since it is the great emporium of the Trans- 
frontier traffic in carpets brought from Afghanistan, Turkestan and Persia. 

Lahore . — It has already been suggested that the manufacture of carpets 
at Lahore, established very possibly by the Emperor Akbar, soon decayed, and 
in support of that view it may be pointed out that in Honigberger’s Thirty- five 
Years in the East (a work that deals specially with Lahore prior to 1852) thex’e 
is no mention of an indigenous carpet industry. In this connection also it may 
be observed that the Ain-i-Akhari makes frequent reference to the Persian 
carpets as regularly imported into India (Bio chmann, transl., 55). And it would 
seem probable that most of the Lahore carpets mentioned in the Kecords of the 
East India Co., and elsewhere, refer to tlxat Trans-frontier trade and not to 
Indian woven carpets. A letter to the East India Co., for example, of the year 
1617 (Foster, E.I.C. Letters, 250) mentions that “carpets to be well 
chosen would require a long time : those which are true Lahore carpets are 
not suddenly to be gotten.” It is possible that this may point to the survival 
of the Muhammadan carpet-weaving industry (introduced by the Emperor some 
30 or 40 years previously), or it may simply denote the xmcertain Trans-frontier 
supply, the carpets being picked up in the bazars, not ordered from thq weavers. 
At the present day, at any rate, the most prized carpets in Lahore Museum are 
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those discovered at Peshawar, and, with the exception of a few looms in the 
jails, there is no local industry. A beautiful carpet, the property of Mr. G. 
Salting, is figured in the Journal of Indian Art for April 1905, and said to have 
come from a Lahore factory in the 17th century. 

Amritsar — This is probably the most important carpet- weaving centre in 
India, although the industry would appear to be quite modern. I have not 
been able to find any references to it, either in the East India Cols Letters or 
in the older books of travel. It may be said to be mainly in the hands of Hindus 
who employ European supervision, and Mxihammadan weavers who work (for 
the most part) on the contract system. It is affirmed that the utmost care is 
taken in securing the oldest and choicest patterns and m selecting the wool 
and the vegetable dyes. Pashm (the fine shawl-wool) and camel’s hair are 
used for the best descriptions, and, as with all Indian carpets, the work is done 
entirely by hand. There are several factories, some of which possess as many 
as 300 looms, others not more than eight or ten. The industries of Hoshiarpur 
and Batala may be taken as o££-shoots of the carpet-weaving of Amritsar. 

In Kashmir there are several factories which turn out extremely beautiful 
work. The trade is in Srinagar, and the factories are practically all owned 
by Europeans, and were originated to find labour for the shawl-weavers who 
were thrown out of employment through the decline in the demand for their 
hereditary craft manufactures. The plates in the Journal of Indian Art (1905), 
July and October (six in number), fully exemplify this style. The fine old carpets 
preserved in the Asar Mahal of Bijapur are believed to date from 1657 and to 
have come from Kashmir. If this be correct the Delhi Emperors may have 
established a factory in the “ Happy Valley ” 250 years ago. The carpets in 
question are fully representative of the styles usually designated Mughal. \Cf. 
Journ. Ind. Art., l.c. Jan.] 

Multan is often spoken of as having an indigenous carpet industry, or at 
aU events one which dates prior to the introduction of the Persian craft. It 
thus seems probable that the so-called Multan conceptions were modelled on 
rugs brought long ago from Turkestan, in consequence of the Pawindah trade. 
The narrow shape, bold yet not clear detail, and vivid colouring are charac- 
teristics of both Multan and Turkestan carpets. On the other hand, !Mr. Latimer 
speaks of the household industry of Multan as characterised by names of tools, 
designs, and methods of weaving that are clearly of Persian origin. Examples 
of Multan and Dera Ismail Khan carpets are to be seen in the Journal of 
Indian Art (1905), July and October numbers. Bahawalpur carpets differ but 
little from those" of Multan. In passing, mention may be made of a recent 
attempt to utilise in the local carpet industry the vast sripplies of the fioss of 
Calotropls gigantea (p. 207). 

Peshawar is, as has been already observed, the emporium for Trans-frontier 
rugs, notably Turkoman or Tekke (commonly called Bokhara) rugs and the 
expensive Herat and Yarkand carpets. In Kohat and Bannu and a few other 
places along the Horth-West Frontier a peculiar form of rug is produced called 
nakhai, in which loops of the weft threads are made to protrude an inch or so 
between each pair of the warp strands. The designs are usually in purple or 
crimson with black, yellow, and sometimes green. The result is crude but not 
inartistic. 

2. Rajputana and Central India. — From the jail-looms of Jaipur excellent rugs 
and carpets are produced., Some of the most historic of pile carpets are, it is said,' 
in the possession of His Highness the Maharaja. In the Journal of Indian Art 
is given a coloured illustration of one of the gems of that series. Bikanir pro- 
duces the best carpet- wool in India, and is thus eminently suited to become 
a great weaving centre. The Central Jail has for some years taken a high 
place for the quality and artistic merit of its carpets. The patterns followed 
are mostly those of the famous book on Oriental Carpets published by the 
Imperial and Royal Austri Commercial Museum, and the carpets produced 
have attained a position of great merit, through the enlightened interest taken 
in the subject by His Highness the Maharaja.-^ Ajmir jail also produces many 
excellent carpets and beautiful rugs. 

3. Sind and BaIucbistan.----'Th.Q carpets manufactured in Sind closely resemble 
those made in Multan. They are said to be the cheapest, coarsest, and least 
durable of all Indian carpets. The Baluchistan rugs are in design Turkoman, 
not Persian. They arrive by camel-caravan at Quetta (and Peshawar also) from 
Afghanistan, mainly Seistan. They are made mostly of goat’s hair, which gives 
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them their singularly beautiful lustre. But the Baluchistan carpets and rugs 
have deteriorated sadly from their pristine beauty and excellence. 

4. United Provinces. — Several centres are noted for their carpets, such 
as Ag'ra, Mirzopore, Jhansi, Jabbalpur and Allahabad. Agra is one of the three 
centres at which the Emperor Akbar endeavoured to establish a carpet in- 
dustry. In the Journal of Indian Art (Oct. 1905) two plates are given of 
carpets turned out at this centre. To this day the superior designs of its jail- 
made carpets are a striking refutation of the charge brought against the jails 
of having degraded the carpet industry. Recently a factory has been established 
under European management, to utilise the skilled labour outside the Central 
Jail. It appears from the E -I. Co.’s letters that Agra was an important 
distributing centre for other than locally made carpets. Thus the Company’s 
servants of Surat purchased Lahore carpets at Agra {E.I.C. Letters, l.c. 250), and 
the Portuguese merchants of Goa took various carpets from Agra in exchange 
for jewellery. 

Mirzapore may perhaps be described as the headquarters of the cheap 
commercial modern carpets of India. In the Journal of Indian Art (July 1905) 
wiU be found a highly typical representation of 90 per cent, of the carpets 
of this centre. There are numerous private factories (both Native and 
European) engaged in the industry, but the patterns have of late years been 
supplied mainly by firms in Europe and America, so that the deterioration in 
quality noticeable for many years past may be spoken of as a direct consequence 
of this dictation. 

5. South India. — The carpets exported from Masulipatam and Cocanada 
were those that first attracted attention in Europe as being specifically Indian, 
and doubtless a century ago they were made at much the same centres as to-day. 
At El lore, where the weavers are Muhammadans but very poor, the business is 
done by advances. Three classes of carpets were shown to me during a visit 
made in connection with the ‘Delhi Exhibition : — (a) carpets of foreign design, 
mostly Persian, and defective in every direction : (b) carpets collectively known 
as of Ram Chandra design. In the Journal of Indian Art will be seen (July 
and October numbers) examples of these carpets, especially those from Vellore. 
The same journal (viii,, pi. 60) shows a Coromandel carpet which doubtless 
belongs also to the Ram Chandra group. These, as a rule, were good, the colours 
being well chosen but the quality very low, not more than 5 or 8 threads to the 
inch : (c) the third type represented by an old rug which was so woven (by 
what the weavers caU the “ velvet method ”) as to simulate the fine texture of 
the old grass-mats. This was probably the original style of Rajamundry and 
Ellore. Masulipatam once turned out some of the finest carpets in India, but 
foreign exporters are said to have degraded the industry by supplying cheap 
and bad material. At the writer’s suggestion the Madras School of Arts repro- 
duced for the Delhi Exhibition two fine Ram Chandra carpets, the originals 
of which are preserved in the Madras Central Museum. The prevailing features 
are the rich deep brown-red of the field and the quaint border of rosettes of 
flowers. Malabar is said to have formerly produced the only pile carpets of 
pure Hindu design made in India. They are apparently not now manufactured. 
In the account of Sir George Birdwood — his Life and Work — as given in the 
Journal of Indian Art (viii., pi. 50), a corner of a beautiful Malabar carpet is shown. 
The jail in Bangalore in Mysore State has for long been noted for the good quality 
of its carpets. One shown at Delhi was distinctly a Hindu design with a Ram 
Chandra border. 

6. The Deccan. — Hyderabad formerly produced the wonderfully fine silk rugs 
Imown as Wabangals. The Journal of Indian Art (Jan. and July, 1905) 
shows three carpets of this school. This charming textile has the property 
of changing colour according to the point of view. The carpets at present 
produced, while possessing certain features of their own, are far inferior to the 
old work. The scheme of colour is scarlet, yellow and white. In the work 
just quoted will also be found highly characteristic examples of Hyderabad 
carpets. 

7. Western India. — It is probable that the Persian traders very early 
established themselves along the western coast of India, and there produced 
carpets under the patronage of the Emperors, Princes, and Nobles of India, very 
possibly long before they were made in Agra and Lahore. Certainly Cambay 
was one of the earliest seats of the craft, for according to Linschoten {Voy. E. Ind. 
(ed. Hakl. Soc.), i., 47, 60), who travelled in India about 1584, the people of that 
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city mad© “ alcatiffas ” (that is, long-pile carpets), “ but they are neyther so fine 
nor so good as those that are brought to Ormus out of Persia.” Alcatif^ ac- 
cording to Crooke {Hobson- Jobson, 11), was a name much used in India for 
carpets during the 16th century. Bombay, except in the School of Art, does 
not produce carpets. Ahmedabad is mentioned very frequently in the E.I.Co.’s Ahmedabad. 
letters and records as a centre in the carpet industry. At present there are only 
on© or two very small factories, and the carpets turned out are sent chiefiy to 
America. In Poona, the Yeroda Jail has produced some excellent work, mostly Poona, 
copies of the old carpets in the possession of the Asar Mahal and Jamai Musjid 
of Bijapur. Thus it may safely be affirmed that the Poona jail, instead of exer- 
cising a debasing influence on the carpet industry, has conserved what might 
otherwise have been lost. _ ri 

II. Cotton and Woollen Carpets in other than Pile Stitch. — The daris, shatranjisy 
etc. Just as the pile carpets referred to above (the kalins, kalichas or galicTias) Woolien 
are usually in wool but sometimes in cotton, so the daris and shatranjis are Carpets, 
mostly in cotton though sometimes in wool. 

As already suggested, it is probable that the Indian carpets, prior to the 
Muhammadan invasion, belonged almost exclusively to the description her© 
indicated. Stein {Ancient Khotan^ 1907, xxiv., 337, 398) describes and illus- 
trates a fragment of a woollen carpet found by him in the ruins of the Niya 
site, which were engulfed by sand about the 3rd century. This appears to 
be in plain stitch, and recalls in design the embroidered rugs of Hissar and 
Sirsa. So also another rug found at the Niya sit© is described as of the 
regular Indian dari type, and seems a brocaded cotton textil© much closer to 
the woollen fabrics of Tibet than to anything made in India {lx. 333-4, 397, 
pi. Ixxv.). Terry, in his Voyage to E. India, about 1615 (ed. 1777, 127, 186), 
mentions the cotton carpets in “ fine mingled colours,” but makes no men- 
tion of the woollen or pile carpets. Mandelslo {Travels, 1683, in Olearius, Hist. 

Muscovy, etc., 1662, 39) speaks of the floor of the house in which he resided in 
Ahmedabad as being covered with tapestry and the pillars draped in silk 
stuffs. Plain stitch carpets and rugs are universally used by the poorer Mu- 
hammadans as praying-carpets {jainamaz), and in consequence have often more 
art shown in their composition than might be anticipated. Some of the more 
noteworthy centres of production are Rangpur in Bengal ; Agra, Aligarh, 

Bareilly and Bulandshahr in the United Provinces ; Jaipur and Bikanir^ in 
Rajputana; Bahawalpur, Multan, Gujarat, Sialkot, and Peshawar in the Panjab ; 

Dharwar, Belgaum, Ahmednagar, Kaladgi and Cambay in Bombay ; and 
Vadavedi and Adoni in Madras. Many modem and ancient daris of great 
beauty were shown at the Delhi Exhibition. On© of the most interesting and 
artistic was the shatranji said to have been presented by the Emperor Auranzeb 
in 1626 to the Jamai Mosque of Bijapur. This has a rich Indian red field with, 
suspended from the top of each jainamaz section, a lamp symbolical of the faith. 

It would appear to have been woven more like tapestry than an ordinary dari, Tapestry. 

and to have had the patterns separately made and interwoven in their places 

on the loom. These and such-like give a lesson that might well be learned by Possible Tut^ire 

the manufacturers of cotton carpets throughout India, namely, that if they Trade. 

would abandon the striped forms and produce richer and more varied designs, 

such as those of the Poona Jail daris, a larger market might be found in India 

itself, and in foreign countries as weU, than has as yet been secured. There can 

be little doubt that neatly and substantially woven cotton carpets would be 

more acceptable to the inhabitants of tropical countries than woollen ones, 

because cheaper, cooler, cleaner and (under a tropical climate) more durable. 

Further, cotton plain carpets would doubtless be preferable to cotton pile carpets. 

Much, therefore, remains to be done in the direction of developing the Indian 
trade in cotton carpets and rugs. -[Of. Monographs, Cotton Industries : — Banerjei, 

Bengal, 33-4; Silberrad, N.W. Prov., 1898, 24-6, f. 36; Enthoven, 

Bombay, 11, 33, etc.; Thurston, Madras, 1897, 7-11 ; Latimer, Monog. 

Carpet-making Pb., 1907, 1-3.] 

Woollen Daris and Shatranjis, though ^ not met with very abundantly 'Woolleil 
in India, are still mad© and much admired. The Bhutias of Darjeeling and Daris and 
the people of Nepal and Eastern Tibet weave strips of woollen thick cloth hatranjis. 
in various designs, which, when sewn together into sheets, closely resemble 
Kurdish khilims. Mention has already been mad© of a fragment of a rug found 
by Stem in the rums of Niya, Khotan, as recalling the Bhutia woollen rugs. 

The people of Darjeeling proper also weave thick chadars oi white and blue 
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that are very beautiful and find a distinct place among the art treasures of 
the residents in the eastern side of India, but are only rarely seen elsewhere. 
In Bikanir, plain-stitch rugs are regularly woven in wool, but in the same form 
as the cotton daria. The pattern most often employed recalls the barbaric 
cross-stitch embroideries of Hissar and Sirsa. In Quetta, rugs and camel saddle- 
cloths are largely woven in wool and richly ornamented with shells. They are 
in stripes with patterns worked within, and to all intents and purposes should be 
cl sed as Ichilims. 

Trade in Carpets and Rags* — TKe only available details concerning 
the export trade in Indian-made carpets and rugs refer to (a) Mats and 
Matting of vegetable fibre : (h) Carpets and Engs of wool. A summary 
of available statistics on the former subject will be found on page 778, 
so that it is only necessary to give here such particulars as are available 
regarding the woollen carpets. The quantities are always estimated by 
pound weight, not number. The total weight exported from India to 
foreign countries in 1899-1900 was 1,691,577 lb., valued at Es. 23,73,289 ; 
in 1903-4, 1,878,202 lb,, Es. 26,04,576 ; and in 1906-7, 1,603,330 lb., 
Es. 20,89,516. In the last year, goods to the value of 11 lakhs of rupees 
went from Bengal, 6 lakhs from Bombay, and 2 lakhs from Madras. The 
increase in the total quantity and value of carpets, etc., exported in 
1903-4 was due to an improvement in the trade in these articles with 
the United Kingdom. The latter took in 1899-1900, 1,180,779 lb., 
Es. 17,21,987; and in 1903-4, 1,549,658 lb., Es. 19,54,560; but in 
1906-7 the quantity fell again to 1,346,144 lb., Es. 15,66,113. The ex- 
ports to Ceylon fell from 235,0701b. in 1899-1900 to 2,9801b. in 1903-4;. 
and in 1906-7 rose to 4,303 lb. The United States took quantities 
varying from 223,551 lb. in 1899-1900 to 401,340 lb. in 1901-2 ; 266,526 lb. 
in 1903-4 ; and 174,727 lb. in 1906-7. There is also a fairly extensive 
import trade in Carpets and Eugs, chiefly to Burma and Bombay, from 
the United Kingdom and Germany. It amounted in 1899-1900 to 
842,716 lb., Es. 8,46,013 ; in 1903-4 to 887,192 lb., Es. 8,96,738 ; and in 
1906-7 to 1,016,055 lb., Es. 10,56,679. 

CA THA U OXYACANT A, Bieh. ; FI Br, Ind,, iii., 
386 ; Ann. Rept. Indust. Mus. Calc., 1899-1900, 7-8 ; Watt, Agri. Ledg., 
1901, No. 12 ; Ind. Art at Delhi, 1903, 231-3 ; CoMPOsiTiE. 

Wild Safflower (the Jcuzhurai, hhdr&za, of the Trans-Indus and karar, poliyan, 
poll, kantidri, handiara, mian kalai, etc., of the Panj4b) is a native of the drier 
arid tracts of North India. In Peshawar district it is peculiarly prevalent, the 
spinose clumps constituting an objectionable feature of the grassy tracts. Where 
met with in fair abundance the seeds (or to be more correct, fruits) are collected 
on account of the large quantity of oil which they contain. This oil is the 
chief ingredient in the Afridi wax-cloth presently to be described, and may also 
be used as a glass cement. 

C.ti ctopi , Linn. ; Gnicus Indicus, Eumph., Herb. Amb., 1750, v., 
215-20, pi. 79 (2) ; Mukerji, Handbook Ind. Agri., 1901, 292-5 ; Mollison, 
Textbook Ind. Agri., 1901, iii., 98-101; Abbey-Yates, Agri. Ledg., 
1904, No. 11. The Cultivated Safflower, Bastard Sa&on, Carthamine 
Bye, the kusum, kdsumba, kusumbo, kusuhi, kardi, kdhri, ma, suflr^ Tear 
or karar, sendurgam, agnisikha, hebu, su, subdn, etc. The Arabic usfdr 
(Ibn Baithar, 1200 a.d., ii., 196) assumed various forms and gave us the 
English name: — ^thus ajfiore (Pegolotti, Pratica di Mercat, IMS, 372), 
asfiore, as f role, astifore, asfiori, zaffrole ot zaffrone, sajfiore and finally 
saiftower. Another Arabic name, kurtum (used in the Makhzan), may 
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have originated the botanical name Carthamus* The most prevalent 
Indian vernacular name Jcicsum comes direct from the Sanskrit IcusunibJia, 
istory. — ‘‘ This plant is the kusumhha of Sanskrit writers, who describe the 
seeds as purgative, and mention a medicated oil ” {Pharmacog. Ind., ii., 308). 

That is the commonly accepted opinion, but on the other hand Dutt {Mat Med, 

Hind., 307) makes no mention of the special knowledge possessed by the Sanskrit 
medical writers, and it may be added the medical treatise which constitutes The 
Bower Manuscript (Hoerrde, transl.) is silent both as to the kusumbha plant 
and its oil. The Greek cnicus {Paulus JSgineta (Adams, transl.), iii., 178) by cnicus versiis 
most authors is identified with the Bastard Safiron. The early Greek authors Carthamus. 
speak of cnicus as a spinose plant, but Dioscorides (iv., 187 (ed. Sprengel), 1829, 
i., 680) mentions that it was a pot-herb and purgative medicine. Galen, Avi- 
cenna, Serapion, Rhases, etc., follow Dioscorides, but most Arab writers add 
the additional property that it is alexipharmic. Mesua, who Ih ed at Bagdad 
in the 10th century, wrote a great work on the Medicine of the Greeks and Arabs. 

He opens his account of cnicus (Marinus, transl.^ 1562, 74) by observing 
that the plant is both wild and cultivated, but that the so-caUed Indian cnicus 
is not cnicus at aU. He then observes that the seed is the most valuable, 
especially the large white kind. The figure given by Marinus is an excellent 
representation of €. tinctoritts. Carthamus was retained in European pharmacy 
down to comparatively recent times. De Candolle {Orig, Cult Plants (Engl, transl. ), 

164), followong Targioni-Tozzetti {Genni Storici, Intro, di Varie Piante, 1853, 

88), thinks the determination of the Greek cnicus with Carthamus very doubtful. 

Pliny distinctly says the oil was used in Egypt in place of castor-oil, but he Purgative Oil. 
adds the plant was not known to the Romans. It may be added that Pliny 
writes it cnicus and Columella cnecus. 

The grave-cloths of the ancient Egyptian mummies are dyed with safflower, 
and fragments of the plant and the seeds have been found in tombs. [Cf. 

Rawlinson, Hist Egypt, 1881, i., 62~3; Hehn, Kulturpil. und Haust (ed. 6), 

261 ; Wiesner, Die Bohst des Pflanzenr., ii., 678-84.] The Sanskrit authors describe 

the kusumbha oil as purgative, so that identical properties were assigned to it in 

Egypt, Africa and India. An Abyssinian so-called wild species (C, lanatua, Abyssinian 

in Schweinfurth, Ft JEth., 1867, 143) h by some writers been accepted as the Wild Plant. 

original stock of the cultivated plant ; so also, and with equal if not greater 

force, c. OxyacantHa, the Indian wild species, has been advanced as the source 

of the cultivated plant. De Candolle accordingly came to the opinion that since Indian Wild 

an undoubted ancient cultivation had been established for both Tndifl. and ^lant. 

Africa it w probable the true Cartha Unctoriita might be fo d wild in 

the intermediate coimtry Arabia. He accordingly cites in part support of 

that suggestion the circumstance that an author quoted by Ibn Baith (the 

Arab, Abu Anifa) mentions both a wild and cultivated form met with in 

that very country. In China there would seem little doubt safflower (hung-K Chinese Plant. 

or red-fiower) was introduced about the 2nd century b.c. [Cf. Breitschneider, 

Europ. Bot Disc, in China, 1898, 4 ; also Value Chinese Botanical Works, 1870, 

15.] Japan received it from China, but according to Rein {Indust. Japan, 

17^7) it can hardly be regarded as more than a botanical curiosity in that 
CO try — ^the cosmetic beni being manufactured from foreign (mostly Indian) 
supplies of sa ower. [Cf. Milburn, Or. Comm., 1813, ii., 238-9; Buchanan- 
Hamdlton, Stat Acc. Dinaj., 208 ; Lacaita, in Maw, Genus Crocus, app. v. ; 

Der Tropenfianzer, 511 ; Joret, Lea PI. dans VAntiq., 1904, ii., 272.] 

ultivated Indian aces. — There are two main conditions, one Two Crops, 

grown purely and simply for its flowers — tke safilower dye of commerce, 
tke other for its oil-yielding seeds, the Tcusu or carthamus oil of trade. 

The former is fairly extensively produced in Bengal, the United Pro- 
vinces and the Panjdb, while the latter is chiefly met with in the Central 
Provinces and Bombay, But while these two conditions or properties 
seem well understood agriculturally, drieij specimens of the plant grown 
for the one or the other purpose are indistinguishable. Moreover several 
races occur under each of these states, such as with small, very hard 
spinose leaves (much as in C. Oxyacantha) or with large, soft, almost 
non-spinose edible leaves. Some have narrow, hard and sharply spinose 
bracts, others broad almost entire bracts. Still, however, most of these 
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conditions lecur again and again witL tlie oil-yielding and tLe dye-yielding 
races, so that no set of characters can be given, to separate the groups 
that belong to the one or the other. Speaking broadly, however, the 
oil-yielding forms are more spinose than the dye-yielding, and have 
usually yellow-coloured dowers, the dye forms being orange or even yellow 
tinged with scarlet. The dye-yielding plants require a rich soil and 
humid atmosphere, hence the loss of spines may be due to high cultivation 
and protection. In the young state the smooth-leaved spineless forms 
are edible, and in some parts of the country, notably Burma, they are 
mainly, if not exclusively, grown as pot-herbs. But within each of the 
great centres of production there may be both smooth and spinose forms. 
Thus in Bengal a spinose dye-plant is known as 'kuthi or hutela and a 
spineless dye- state called murdi, murilla (= shaved), hhuili. In the 
United Provinces the spineless husum adords both dye and oil, while 
the spinose form distinguished as kasar, kasur, is grown for its oil-seeds 
only. In Berar (Sule, Monog, Dyes and Dyeing, 1895-6, 1) the spiny 
kati kardi yields an inferior dye and good oil, while spineless todki gives 
a superior dye. In Bombay two great centres of production exist, viz. 
on the rich alluvial loams of Kaira and Ahmedabad, in Gujarat, where 
the spineless red-flowered dye-yielding kusumhyachi or kusumba prevails, 
and the Deccan, with its spiny sadM or kardai, an oil-yielding crop. [Of. 
Fawcett, Monog, Dyes and Dyeing, Bomb., 1896, 25-9.] Briefly Bengal is 
(or rather was) the source of kusum dye, and the Deccan of the safflower 
oil. These products may therefore be dealt with separately : — 

/. THE DYE— Safflower or Cartha ine, — So much has been written 
regarding the cultivation and utilisation of safflower that a brief 
review of the modern results seems all that is called for. But it may 
be explained that the various provincial Governments of India issued, in 
1896, monographs on “ Dyes and Dyeing,” and that these will be found 
to have special chapters on safflower. So also The Agricultural Ledger 
(1904, No, 11) may be described as a compilation of the more im- 
portant passages from modern writers, and it thus amplifies the particulars 
recorded in the Dictionary. The remarks that follow will accordingly 
be restricted as far as possible to facts calculated to assist the mer- 
chant or cultivator, but will abstain from repubhshing technical details, 
especially methods of dyeing. But in this connection it may be observed 
that safflower has preserved its position in spite of foreign dyes, mainly 
through the colour being viewed as more or less sacred for wedding 
garments. 

Cultivation . — Safflower, though by no means so important a crop as 
in former years, is still grown to a fair extent in the Dacca Division of 
Bengal, and here and there throughout the Province. Taylor (Topo^. and 
Stat. Dacca, ISiO, 133-5) gi es an interesting account of the production 
during the prosperity of the mdustry. The best quality was grown in the 
vicinity of Pattergotta. Safflower is also met with in the Surma Valley 
and in Manipur, but not in the Assam Valley proper. In the Central Pro- 
vinces it used to be extensively produced inEaipur andChhindwara,but the 
area in recent years has been greatly curtailed. In the United Provinces 
of Agra and Oudh, though met with now and again, it assumes importance 
in Meerut only. In the Panjdb it is to be seen in most districts, but 
Hoshiarpur and Amballa are perhaps most spoken of, and the safflower 
of the hills, especially that of Kabul, has the best reputation. The wild 
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safflower is also a product of considerable value. In Berar safflower is Berar. 
regularly cultivated, tbougb by no means to the extent formerly witnessed. 

In M adras it may be seen here and there, and in Burma it is more grown Madras, 
as a vegetable than as a dye. But in Bombay there are two centres of Burma, i 
production. The cultivation for dye is not extensive, and is confined Bombay, 
to Gujarat and the Karnatak, Kaira being perhaps the most important 
district. Dr. Hove (1787) refers to the dye of Carthcmitis being 
then used in Gujarat to dye 'pagris. But the Bombay dye is regarded 
as much inferior to that of Dacca in Bengal. 

Methods , — The systems of cultivation pursued are so very similar Methods, 
throughout India that the subject may be treated collectively, the remark 
being made that it difflers province by province, according to the amount 
of attention given and the local value of the crop. It is so^vn along with Seasons of 
other ra&^ crops such as gram, wheat, barley, tobacco, opium, chillies, 
carrots, etc., from about the middle of October to the end of November, or 
in Chittagong as late as January. It requires a light sandy soil, and one 
which possesses a fair amount of moisture. In the better cultivation the 
land is lightly mamued and ploughed repeatedly from May or June till 
sowing time. It is either sown broadcast or drilled, the latter in Bombay, 

3 drills 18 to 22 inches apart of safflower alternating with the subsidiary 
crop. In the less important cultivation it forms single drills or surrounds 
other crops, its spiny character serving the purpose of a protecting hedge. 

On the central flowering head appearing, this is nipped oS in order to cause 
lateral shoots and a more copious flowering. The prunings and thinnings Thinnings 
are eaten as a pot-herb. The crop comes into season in January to April, 
or even May, and is plucked every second or third day. Delay in collect- drops, 
ing the flushings of florets causes loss in dye. Kain during the flowering 
is also very injurious. The florets being picked after fecundation, the 
seed ripens and yields a supplementary crop. The average yield of dried 
florets is in Bengal about 80 lb. (according to Mollison (Lc. 100) from 100 
to 120 lb. in Bombay), per acre, and of oil-yielding seeds (fruits) 400 to 
600 lb. The first and the last pickings of florets are by most writers 
considered inferior in dye merit to those in mid-season. 

Manufacture, — The day’s collection is carried to the homestead and anufae- 
partially dried in the shade. It is then rubbed between the hands, placed 
on an arrangement of basket filters, and pure stream (or slightly acidulated) 
water poured over. This removes the most soluble of the useless yellow 
dye, but care must be taken that the water is not alkaline, or the red 
dye also may be washed out and the florets rendered useless. When the 
water passes through clear the washings are regarded as complete. The Washed, 
florets are then partially dried and pressed into the small characteristic 
cakes met with in trade ; then the drying is completed. According to 
Taylor the florets in his time were saturated with water in the evening 
and next morning trodden underfoot, and this was repeated for four or 
five days until the water ran ofl clear. 

In centres where little attention is given to the crop the florets are not 
washed, and instead of being made into cakes, are formed into balls or 
sold as loose powder. The presence of the yellow dye lowers the value and 
increases the weight. In Bombay a curious sytem prevails which con- oii rubbed 
sists in rubbing into the florets a certain amount of til oil (a tola weight to 
a pound of the florets). Mollison observes that this is the practice in 
Gujarat, but it is known to produce loss of colour. This very possibly 
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accounts for the lower price of Gujarat safflower as compared with that of 
Dacca. Apparently also the yellow dye is not removed until a later 
stage, and the oil would thus seem to serve no useful purpose. It recalls, 
however, the practice described by Rumphius {l.c. 217), where the people 
of the Malay are spoken of as adding the bruised oil-yielding seeds of 
Aleurites triloha to prevent the florets from crumbling to dust. 

Safflower-dye cakes (Gujarat) are sold in Bombay at 2 to 2 ^ lb. per 
rupee. The value is estimated according to the colour that a given weight 
will impart to a pound of cotton. 

Trade in Safflower Dye . — Madder in Europe and Safflower in India 
are the dyes that felt immediately the efiect of the discovery of chemical 
colours. This, in the case of the Indian product, may be exemplified very 
briefly. Half a century or so ago, safflower became a fairly important 
commodity. It is curious, however, that none of the early travellers 
in India mention the dye. The first botanist who describes its culti- 
vation in the East would appear to be Rumphius. Milburn records the 
exports in 1804 as having been 247 cwt., valued at £1,460, or £5 18s. bd. 
a cwt. Four years later the exports were 1,070 cwt., valued at £4,532, 
or £4 4s. Sd. a cwt. An import duty at British ports was levied of 7s. 4d. 
a cwt. In 1824-5 the exports from India appear to have been 6,185 cwt., 
and in 1837 they stood at 7,962 cwt. Passing over a period of close on 
forty years, we next learn that the Indian traffle had become (in 1874-5) 
10,157 cwt., valued at Rs. 6,50,827 (or expressed at the rate of exchange 
that then prevailed, approximately £60,000) ; but a sudden change took 
place, for the very next year the traffic fell to 2,914 cwt., valued at 
Rs. 1,63,528, and ten years still later (1884-5) had become 1,459 cwt., 
valued at Rs. 83,083. Within the past six years a revival in quantity 
seems to have set in, since the exports were in 1899-1900, 1,993 cwt., 
valued at Rs. 34,572, and in 1903-4 the corresponding figures were 4,313 
cwt. and Rs. 67,506. They have since fallen, however, to 3,670 cwt., 
Rs. 50,389, in 1906-7. A remarkable feature of the traffle thus briefly 
outhned may be said to be the decline in the prices realised — viz. from 
£5 18^. bd. a cwt. to the price in 1901-2, viz. Rs. 20 or £1 65 . Sd. a cwt. 
Even twenty years previously (1881-2) the price reahsed was nearly double 
the rates that rule to-day. It is not, therefore, to be wondered at that 
safflower has ceased to be an important crop, and that but for the local 
markets the dye might by now have disappeared from India as completely 
as has the madder from Europe. 

The exports from India go mainly to Hongkong, but a recent 
demand from Japan has been viewed as a favourable prognostication 
for the future. The local market continues fairly large in spite of foreign 
mineral dyes, owing to the fact that safflower is associated with the 
social customs and religious feehngs of the people. The varying quality 
would seem to depend first of all upon the climate and soil of the locality 
where produced ; next, the care pursued in collection, and the method of 
preparation followed. With all the finer samples the yellow dye has been 
washed out and the florets purified. This has naturally the efiect of 
lowering the weight and concentrating the dye. Washed safflower must 
accordingly fetch a higher price than the impure and adulterated dye. 
In further purification of the dye a second yellow colour is precipitated 
and removed by means of acetate of lead. Carthamin^ the valuable 
red colour, may then be extracted in a pure form by making use of its 
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solubility in alkaline solutions, and insolubility in pure or acidulated 

water. In India tbe alkali used is almost invariably tbat prepared by Aikaii used. 

incinerating hajra {JPennisetuin) stems or cMr chira [Achyranthes^ 

see p. 49), but crude natural carbonate of soda known as sajji-mdtti is 

also employed. It would seem probable that the isolation and utilisation 

of cartbamin is in India a comparatively recent discovery. 

//. THE OIL. — The seeds from the dye-yielding plant are collected and Oil. 
form a supplementary return, but, as already stated, in some parts of 
the country, notably Bombay, an oil-yielding crop is specially grown. Bombay. 
Mollison {l.c. 98) says, Safflower is the most important oil-seed crop in 
the Bombay Presidency. The area is usually from 500,000 to 600,000 
acres annually. The chief centres of cultivation are in the black-soil 
irahi lands of Ahmednagar, Poona, Satara, Bijapur, Dharwar, and Bel- 
gaum.” It is subordinate to the crops with which it is associated such as sdt^a, 
judr, wheat or gram. It therefore participates in the general cultivation 
given to these crops.” “ Usually three consecutive rows of safflower and Beiganm. 
alternate with 9 or 15 or 21 consecutive rows of the principal crop.” In 
the Central Provinces the area of special oil cultivation has recently been o.Pror. 
greatly curtailed, so that the Deccan production may be accepted as alone 
of importance, though of course the oil of the dye crop must not be entirely 
ignored. 

Manufacture . — It has been customary to find Baden-Powell’s state- Two ou Plants, 
ment (Pfc. Frod., 421) that two oil-yielding forms of this plant exist 
— the wild and the cultivated — repeated by Indian writers without ibs 
being observed that an admission was being thereby made to which only 
the most cursory attention had been subsequently paid. But in addition 
to there being two distinct sources of the oil there are also two widely Two Methods, 
difierent methods of preparation. In the one the seeds (fruits) are simply 
subjected to cold- dry pressure either before or after they have been 
husked. The 5 n.eld is said to range from 20 to 30 per cent., but both the 
quality of the oil and the value of the cake depends upon the seed being 
husked. The second process is a hot-dry extraction, or rather a crude 
downward distillation. The seeds are placed within an earthen pot, and 
this is inverted over the mouth of a similar pot placed within the ground, 
the two pots being separated by a perforated plate. Over and around 
the inverted pot is piled some fuel, and on this being ignited, the seeds 
are partly roasted ; the oil in consequence drains from them and accumu- 
lates in the lower or submerged pot. 

The cold-drawn oil has a clear straw colour, with a sp. gr. of *9224 at Bescriptioa, 
15° C. According to Hooper {Agri. Ledg., 1904, No. 11, 160), it “ pos- 
sesses pronounced drying properties. It readily saponifies with alkalis, 
forming a fairly good soap, and the free fatty acids have some of the 
characteristics of the linoleic acid obtained from lineseed. The oilcake 
retains 11*55 per cent, of the natural oil, and is not contaminated with 
earthy impurity. The nitrogen amounts to 3*19 per cent., which is 
equivalent to 19*94 per cent, of albuminoids.” It is an oil extensively used 
for culinary purposes, and to adulterate gJd on til. Moreover, safflower, Oaiiaary Oii. 
earthnut, and are often mixed together and the oil expressed ; this con- 
stitutes the sweet-oil of Bombay. Safflower oil is also said to be an in- Sweet-oU. 
gredient in Macassar hair-oil. Inferior qualities are used for illumination. 

The hot- extraction oil is about one-fourth larger than the cold, but is use- 
less both for burning purposes or for food. It has, in fact, acquired a 
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new property, and "been converted into a substance very serviceable for 
greasing well-ropes, leather well-buckets, etc., purposes for which the cold- 
drawn oil is quite unsuited. In other words, the oil has been converted 
into what is known as rogkan — a substance employed to prevent leather 
from hardening on its being exposed to the action of water or of a damp 
atmosphere. 

0/7 of Wild Safflower . — In the Northern Panjab, more especially 
Peshawar, a very different process is adopted from that just detailed for 
the manufacture of roghan. The 'polli oil (the oil of C. Oxyacantha) 
expressed by the cold process is placed in earthen vessels and boiled 
continuously for twelve hours. The vessels are so placed that it is not 
possible for a flame to reach the boiling liquid, and the temperature 
is kept low and uniform. In time it emits volumes of white pungent 
vapour, so exceedingly disagreeable that the manufacturers are compelled 
to conduct their industry under special license and in a place assigned 
to them remote from human dwellings. On the oil being cooked to the 
required extent, and while still boiling hot, it is thrown into large shallow 
trays containing cold water. It swells up into a jelly-like substance, the 
roghan of Northern India. This is stored in tin cans and sold to the 
manufacturers of the so-called Afridi wax- cloth. 

Wax-cloth . — It would occupy too much space to repeat the accounts* 
pubhshed in The Agricultural Ledger (1901, No. 12, 393-414) and Indian 
Art at Delhi, 1903 (229-34), regarding this curious little industry. The 
facts made known in these publications prove that we have been in- 
correct in affirming that the Natives of India were unaware of the drying 
property of certain oils in the manufacture of paint with mineral pigments. 
But in the Afridi wax-cloth the paint is not applied by a brush but by 
means of an iron style. The rapidity and accuracy with which the pattern 
is elaborated by threads of plastic and coloured roghan has to be seen to 
be appreciated or understood. The skilled artist can work from right 
to left or left to right with equal ease, and, just as in penmanship, the thick 
downward strokes and the fine upward hair-lines are each made to occur in 
their proper places in the elaboration of the pattern with which the fabric 
is being covered. Where two or more colours have to be given, the operator 
usually apphes all the patches or lines of one colour before he proceeds to 
use the second or the third shade. The half-finished table-cloth or fire- 
screen may in consequence often appear a bewildering production, since 
it may be impossible to discover the actual pattern in the operator’s mind. 

In passing it may here be added that in Baroda, castor- oil, and in 
Kach, linseed-oil, are similarly made into the roghan used in the fabrica- 
tion of the wax-cloths of these localities. Experiments conducted in the 
Industrial Museum, Calcutta, have revealed the fact that the oil of the wild 
safflower possesses no special properties over those of the cultivated plant. 
It would further seem that in the Afridi wax-cloth India possesses the 
nucleus of a possible large new craft, that of producing wax-cloth, water- 
proofing materials and linoleum, from local materials and possibly by 
means of the expert craftsmen who from time immemorial have turned out 
the goods here indicated. The'" jute mills of Calcutta prepare and export 
the cloth required by the wax-cloth and linoleum manufacturers of Europe 
and America. India, moreover, will be seen to import a by no means- 
insignificant amount of the specially prepared wax- cloth and hnoleum 
(oil-cloth and floor-cloth) made on the jute textiles exported from India 
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for that purpose. In 1876-7 these imports were valued at only Es. 

17,620 ; in 1901-2 they came to Es. 5,74,306 ; in 1903-4 to Es. 4,17,788 ; 
and in 1906-7 to Es. 6,20,305. Surely the effort to participate in so 
prosperous a traffic is worthy of attention. 

Edible Seed and Cake, — Carthmmis seeds, especially after being Edible 
roasted, are eaten, but are most valued as a food for poultry, though, as Seed, 
already observed, the tender shoots are prized as a pot-herb or salad. 

Mollison makes the remark that cattle have to be educated to eat the oate. 
cake, but that it has the advantage of keeping well and does not get 
mouldy. It is highly valued as a manure. 

\Gf. Leather, Agri, Ledg., 1897, No. 8, 159 ; Duthie and Fuller, Field and Garden 
Crops, i., 51-4, pi. xhi. ; Monographs, Dyes and Dyeing : — Banerjei, Bengal, 73 ; 

Duncan, Assam, 17-8; Russell, Gent, Prov., 10-11; Hadi, United Prov., ; 

Fawcett, Bombay, 25—9 ; Holder, Madras, 3 ; Fraser, Burma, 10 ; Agri, Ledg,, 

1899, No. 12 ; Journ. Chem. Soc., 1900, 362-3 ; 1902, 864 ; Imp. Inst. Tech, 

Bepts., 1903, 128, 131-2 ; Rawson, Gardner and Laycoek, Diet. Dyes, etc., 276 ; 

Blount and Bloxam, Chem. for Engin. and Manuf., 326.] 

CA U UL CA TANU , Koch. ; FI. Br. hid., ii., \ D. .P., 
Bunium BuTbocastanum, Linn. ; G arum nigrum, Royle, Illust. Him. Bot., 00. 

229 ; Rec. Bot. Surv. Ind., i., 154 ; Paulus Mgineta (Adams, transL), lack 
iii., 74; Umbellii'er.^. Black Caraway, siyah, shia, sdjira, shah 
zerah, shiyah zirah, hala jerah [zerah), zirdu siah, etc., also called guniyun 
in Kashmir and umhhu in Ladakh. These names seem for the most part 
to be modern adaptations, since the true kdlajira is the Black Cumin 
(Nigella sativa, see pp. 442, 811). 

Black Caraway is a native of Baluchistan, Afghanistan, Kashmir, Lahaul, Habitat. 
Chumba, etc., eastward to Garhwal and Kumaon, and westward to Quetta. 

It is mainly a weed of cultivated land, but is liable to prove dangerous in fields 
owing to the fondness of pigs for the root. It also exists truly wild on grassy 
slopes (at alt. 6,000 to 11,000 feet), whence the shepherds collect it as a valuable 
source of income ; but it is nowhere cultivated. It is probably the krishna-jiraha, 
which Royle maintained was well known to the Hindus before the introduction 
of the European Caraway [€. \Cf. Lawrence, Valley of Kashmir, 67 ; 

Aitchison, Bot. Afghan. Delimit. Comm., ia Trans. Linn. Soc., iii., 1.] 

An inquiry instituted by the Reporter on Economic Products in response to 
a question put by the Indian Chambers of Commerce, resulted in the collection of 
specimens of zerah (zira) from the chief towns of India as well as of the fruits 
(seeds) and plants from all known areas of supply. The fruits in every instance were 
found to be c. uihocastamrm and not c. Carui (except when stated to be a 
foreigner imported drug). The examination showed, however, that other seeds 
are often used as adulterants or substitutes for black caraway. The adulterants 
were similar in shape, size and markings, but quite destitute of the characteristic 
aroma. For example, Mr. L. G- Smith, Forest Divisional Officer of Sambulpur, 
sent four samples from the local bazars which were subsequently identified as 
(1) the true Caraway (m^to 2 :em/i), most probably imported ; (2) c. Jtujhoeas- Grades of .Z’era??. 
tanwm, sa- or shah-zerah ; (3) Ve^^noniet, awitHeiwitntica,, parhat-zerah and 
(4) Nigeiia sativa, kala-zerah. The sample of black caraway was, however, 
not pure. Pure parcels were received from Yasin in Gilgit and from Hazara. 

From Kullu and Bashahr were furnished two qualities called “ zira ” and 
“ singhu.^^ The latter was stated to be an adulterant. Zira^^ proved to be Adulteran 
c. uihocastaniin* , and ultimately, through the assistance of Mr. J. H. Lace, 
then Assistant Inspector-General of Forests, the adulterant was recognised as 
upiBurtim faicatttw. IMr. Lace found the people gathering the seeds in 
Chamba ; he secured a sample and corresponding botanical specimen, so that 
his material became an authentic type with which to compare the adulterants 
of eommerical parcels. It was in consequence found that the vrm 

identical with the adulterant sent from most parts of India. Isthis the p^et^fio- 
twnmw alluded to by Paulus .^gineta which Ada s suggested might be 
jRiwipineiia tenuis 2 Mr. Lace says that upiet^rum is known locally as 
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banchak or hankok, and that before it is mixed with the carum the fruits are 
coloured with a decoction of walnut bark. It is sold at 9 seers to the rupee, the 
true article being very much more expensive — say 3 seers to the rupee. Usually 
5 seers of banchak are mixed with one seer of zira. The black caraway and its 
adulterant are therefore respectively the “ zira ” and “ singhu ” mentioned in 
the Panjdh Forest Administration Reports from 1894-1900 as obtained from 
the Kullu forests and sold, the former at Ps. 15 to Ps. 27^ per maund, the 
latter at Rs. 8. Sir Walter Lawrence says that the seeds of JOattcits Carota 
are also used as an adulterant, but this cannot be done to any great extent since 
carrot-seed is not abundant and is also easily distinguishable from caraway, 
while the dyed can with difficulty be separated. 

The uses of this caraway, so far as can be ascertained, seem identical with 
those of c. Catnii. Prom Bashahr large quantities of black caraway are 
conveyed annually to Rampur and thence distributed via Amritsar all over 
India. Amritsar also receives the Kashmir, Afghanistan and N. Himalayan 
supplies. Other emporia are Karachi and Cawnpore ; the former obtains its 
supplies from Hazara and Baluchistan, the latter from Garhwal and Kumaon. 
The price at Cawnpore varies according to quality from Rs. 25 to Rs. 44 per 
maund of 52J seers, but the consumption is very limited and the sales are usually 
in small parcels of J to 2 maunds. In addition to an Indian supply, Bombay 
imports from Persia. The wholesale price is said to be Rs. 8 per 37i- lb. (= Surat 
maund), and the retail price for cleaned fruit 8 annas per lb. [Cf. Pharmacog. 
Ind,, ii., 120 ; Kaye, Settl. Rept, Baltistan Dist., Kashmir, 1889, 16 ; Rivett, 
Assess. Rept. Muzaffarabad, Kashmir, 1899, 10, 12, 50, app. xxv. ; For. Admin. 
Repts, Ph., 1894-5 to 1901—2 ; Rev. Working Plans, Pangi For., Chamba, 1901, 

2 ; Rept. Cent. Indig. Drugs Comm., 1901, i., 119 ; etc., etc.] 

C. C r i, Linn. ; FI. Br. Ind., ii., 680. The European Caraway, 
Carve, Kiimmel, zirah, karoya, Jcarawya. The vernacular names are in 
the main, of course, those given under the foregoing species, though some- 
times to the name zerah is prefixed a description, as miiha (sweet), vilayati 
(foreign), or safed (white). 

As met with in India the fruits are mainly imported, but the plant is probably 
occasionally cultivated in gardens on the plains as a cold-season crop. The 
repeated though vague statements of its existence in India “ wild and cultivated ” 
seem likely to be due mainly to conf ion with €. uihoca^tanutn . There is, 
however, a fairly large import trade in the spice and it may be well to epitomise 
here a few of the chief uses of caraway, always premising that when such uses 
can be attributed to the Indian-grown caraway, the reference is in aU proba- 
bility to e. uihocastatiutn. The seed is employed both powdered and entire. 
In the former condition it is an important ingredient in curry powders ; in 
the latter it is put into cakes, biscuits, etc. As a Medicine it is stimulant, 
carminative and astringent. But it is frequently used in flavouring cordials and 
certain preparations of Indian hemp {bhang). A valuable essential Oil, obtained 
from the fruits, is employed in medicine and as a perfume for soaps. The distilled 
oil is first mentioned in the price ordinances of Berlin for 1574 and in the Dis- 
pensatorium Noricum (1589). The two valuable constituents in the oil are 
caruorte (formerly, carvol), which is the essential and odour-bearing body and 
possesses all the qualities of the drug in a pure form ; and caruene or limonene, 
a by-product, not suitable for liqueurs but “ can be satisfactorily employed 
instead of caraway oil in medium and cheap soaps” (Schimmel & Co., Semi- 
Ann. Rept., April 1892, 12). The percentage of oil varies apparently according to 
cultivation and country of origin. Of the European sorts the Bavarian wild 
plant yields the highest percentage, 6*5 to 7, whilst the Russian stock yields 
only 3*2 per cent. The sp. gr. lies between 0*907 and 0*915 ; oils of lower sp. 
gr. rarely occur, and are less valuable as they contain less carvone. {Cf. Gilde- 
meister and Hoffmann, Volatile Oils, 550-8.] A case of poisoning by caraway- 
seed presented symptoms similar to those induced by other essential oils. [Cf. Ind. 
Med. Gaz., 1896, 145.] It maybe added that caraway from which the oil has 
been expressed is dried in special apparatus and used as a Cattle Food, being 
prized for its high percentage of crude protein (20 to 23*5 per cent.) and fat 
(14 to 16 per cent.). {Of. Paulus Mgineta (Adams, transl.), iii., 168 ; E.I.C. First 
Letter Book, 201, 480; Benthara, <7omwen^. T gioni-Tozzetti, m Journ. HorU 
aS'oc., ix., 145 ; Wiesner, Die Rohst. des Pflanzenr., ii., 794.] 
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Bishop’s Weed, Lovage (of Indian writers), ajowan, ajwain, ajwan, juvani 
{jurani), ajamo, chochara, owa, amam, omdmi, omu, etc., a herbaceous plant 
cultivated throughout India, especiallj in Bengal. It also grows in Egypt, Habitat. 
Persia, and Afghanistan, and more recently was introduced into Europe. 

This is certainly not the “ ami ” or '' aynmV^ of Dioscorides (as exemplified History, 
in the Codex V indob., 60, which is Ammi Yisnaga), though that opinion has 
often been upheld. [Cf. FTiarmacog. Ind., ii., 116.] It would appear, however, to 
be Ammi perpusillum, of Lobel {Stirp. Hist., 1576, 414). The fruits are certainly 
the ajave of Percival (1773). Pomet, physician to Louis XIV. of France {Hist. 

Drugs (Engl, ed.), 1712, 3, f. 5), observed that by far the best quality came from 
Alexandria and Crete. In India it is sown in October to November on ridges, the Oaltivation. 
seed being dibbled every 6 inches ; strong manures are deleterious but a liberal 
supply of water is necessary. The aromatic fruits are much in request for ad- 
mixture in curries, etc., and in pan supari. The plant is referred to in the Taleef 
Shereef (Playfair, transl., 1833, 9) as astringent, aphrodisiac, vermifuge and 
diuretic. By distillation a Water and an Oil are obtained, the percentage of the 
latter being about 3-4. The oil is given medicinally in cholera, colic, etc., being Medicine Oil. 
considered, like the fruits, antispasmodic, stimulant, tonic and carminative. 

Omum-water is prepared and sold in most Indian bazars. A crystalline substance omum-yva,ter • 
or stearoptine separates from the oil and forms on the surface during distillation. Thymol. 

This is sold as ajwain-ka~phul (“flowers of afowan''), and is identical with thymol, 
which is the principal constituent (45 to 55 per cent.) of ajowan-oi\ and for which 
alone the fruits are distilled in Europe. It is prepared on a fairly extensive scale 
in Uj jain and other towns of Central India and was first made known to Europe by 
Dr. Stocks. The price is from Rs. 6 to Rs. 12 per lb. [Gf, Bept. Cent. Indig, Drugs 
Comm., i., 125.] The value of thymol is mainly as an antiseptic, and very large 
orders have recently been received from Japan. The price in Europe varies with 
the character of the Indian season : during cholera and plague years it has been 
high {e.g. 22s. per kilo in 1901), but over-production has tended to keep prices 
low {e.g, 135. Qd. in 1897, 13®. in 1903). Besides thymol certain hydrocarbons 
called thymene are obtained from ajowan-oid and used as a soap-perfume. A 
sample of the fresh plant itself cultivated at Miltitz (Saxony) yielded 0* 12 per cent, 
oil, but the oil had only 1 per cent, of thymol. Of 8,641 cwt. of the fruit exported 
from Bombay in 1903, 8,443 cwt. went to Germany and the rest to America and 
Egypt. {Cf. Schimmel & Co., 8emi-Ann. Bept, Oct.-Nov., 1903, 104; Apr.-May, 

1904, 130.] The distilled dried fruit contains 15 to 17 per cent, protein and 25 Fodder, 
to 32 per cent, fat, thus making an excellent food for cattle. {Cf. Gildemeister 
and Hoffmann, l.c. 557; Craddock, Rept Land Bev. Settl., Nagpur, 1890-5; 

Lawrence, Valley of Kashmir, 1895, 346 ; Brit Pharmacop., 1898, 335; White 
and Humphrey, Pharmacop,, 1901, 496, 553, etc.] 

xb p hi , BentJi. ; Pram, Beng. Plants, i., 536 ; ajmud, d. 
ajmot, randhuni, chanu, rajani, etc. ii., 01-2, 

This is extensively cultivated throughout India for the sake of its seeds, which Ajmud. 
are used in curries and to some extent for its leaves as a substitute for parsley. Food. 

As a drug ajmud is regarded as carminative and stimulant and has the reputation Medicine 
of being specially useful in vomiting, dyspepsia, etc. {Taleef Shereef (Playfair, 
transl.), 1833, 8). It is probably only a cultivated form of c. sUetocarpiiwL,var. 
neh^carpa, C. B. Clarke {FI. Br. Ind., ii., 681-2). {Of. Buchanan-Hamilton, Stat 
Acc, Dinaj., 188 ; Fleming, Jnd. Med. PI and Drugs, in As. Bes., 1810, xi., 157.] 

CA Y TA XJ , Linn. ; FI, Br, Ind,, vi., 422; Gamble, D. .P., 

Man. Ind, limbs,, 729 ; Prain, Beng, Plants, ii., 1093 ; Brandis, Ind. Trees, ii, 0 - . 
654; Cooke, FI. Pres. Bomb., ii., 805-6; Palmed. Tbe Indian Sago- a o-palm. 
palm, Bastard-sago, mart, bJierawa, birlimftad, mhar-mardi, conda-panna, 
bJiyni, shunda-pana, minhaw, etc. A beautiful palm met with tkrougbout Habitat, 
tbe hotter parts of India from the Sikkim Himalaya and Assam to 
Ceylon and Singapore, distributed throughout tropical Asia and Malaya. 

^ ^The Fi^re.— The plant is mentioned by almost all the pre-Linnsean Pibre. 
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authors from Varro (116 b.c.) downwards. The chief commercial value 
of the palm lies in the hhrous cords or fibro-vascular bundles found naked 
at the base of the leaf-sheath and within the petioles, flowering stalks and 
even the stems as well. These constitute the strong hittul fibre of Ceylon 
and the salofa of Orissa, a fibre which also comes from Burma and Bombay. 
It is made into ropes, brushes, brooms, baskets, etc. As a brush fibre it 
was described in the Treasury of Botany (1866) and has been shipped from 
Ceylon to England since about 1860. Five or more strands, fastened 
together by special machinery, have moreover been found to make an 
excellent substitute for whalebone in corsets. Since the discovery that 
hittul fibre was not only equal but even superior to, because less brittle 
than, the Bahia fiassava (the fibre of Attalea fiinifera), several 
brush factories in India, it is beheved, have begun to use it instead 
of bristles in hair-brushes, clothes-brushes, horse-brushes, etc. [0/. 
Hooper, Beft. Labor. Ind. Mus., 1903-4, 29.] In this they are following 
the lead of European makers: Hannan {Text Hires Comm., 1902, 155), 
for example, says that hittul is now in much request in Europe for 
brush- making and that some of the finest quahties have been adopted 
as substitutes for bristles. Jackson {Comm. Bot. XIXth Cent, 1890, 142) 
observes that as much as forty (now fifty) years ago hittul fibre was ex- 
ported to England for admixture with horse-hair (may it not have been 
Chmnmrops humiUs ?). In the brush trade it is steeped in linseed-oil 
and thus made so pliable that it can be used either with or without 
bristles in making soft, long-handled brooms which are extremely durable 
and can be sold at about a third the price of ordinary hair-brooms. 
Dodge {Useful Fibre Plants of the World, 112-3) says it is also made 
up into machine brushes for polishing Hnen and cotton yarns, for cleaning 
scutched flax, brushing velvets, etc. Both in India and Ceylon fishing- 
lines are made from hittul fibre (Drury, U. Prov. Ind.) and strong wiry 
ropes capable of holding wild elephants are constructed of the fibre; 
while in Australia the leaves apparently are regarded as a good papei 
material. Lastly, the woolly substance or scurf scraped from the leaf- 
stalks is used in Burma for caulking boats. The quotations in Londor 
on April 20, 1901, were for long quality, ^\d. to per lb. ; for No. 1 
^^d. to Id.; No. 2, 2^d. to 3^. ; and No. 3, Id; Ide & Christie {Monthh 
Circ., Oct. 15, 1907) give the following returns of present date : — Long 
Sd. to 9|cZ. ; No. 1, Qd. to 7|cZ. ; No. 2, 2d. to S^d. ; No. 3, Id. to IJd 
Mr. J. C. Willis tells us {Admin. Repts. Bot Card.) that the exports froi 
Ceylon have never exceeded those returned for the year 1898, vi; 
3,794 cwt. The exports from India are unimportant. 

The Sago and Sugar. — Besides its fibres, Cm^jota yields froi 
the interior of the stem a sago which is mentioned by Roxburgh (1832), b 
Robinson {Desc. Acc. Assam, 1841, 56) and by other writers as almost equ; 
in quality to the best sago of commerce. As a matter of fact it would see; 
to be an inferior article, though quite wholesome {Yearbook of Pharmac 
1903, 328). On the Malabar Coast and elsewhere it is made into bread 
gruel and thus constitutes an important article of food with the poor 
classes. The “ eabbage ” or" terminal bud is edible, like that of me 
palms. Commehnus (Rheede, Hort Mai., i., 16, n.) remarks that, e 
cording to authors, the pulp of the fruit is iDitter and irritates the tong 
— -a circumstance which doubtless suggested the specific name wey 
The fruit is certainly very pungent and insipid, but I cannot recoil 
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having observed the tingling property just mentioned, though I have 
eaten it. Finally a toddy or juice is collected by “ training ” and “ tap- 
ping ” the spathes. This juice is either fermented and distilled into an 
alcoholic liquor or boiled down into a dark syrup which solidifies into 
jaggery or palm-sugar — an important product, especially in Bombay and 
Geylon. Mr. A. M. Sawyer, writing of the “training” and “tapping” 
processes in North Travancore {Ind. For,, 1896, xxi., 134-8), says that at 
the end of the first five days of tapping the yield is about 4 quarts per 
day, increasing by degrees to 6, 8, and 12 quarts. In strong, healthy 
individuals even 18 or 20 quarts may be obtained at the end of the course. 
Sometimes, in an unusually prolific palm, three or even four spathes may 
be seen tapped at the same time, while others, in spite of the most careful 
training, yield no toddy whatever. An average-sized spathe is tapped in 
about four months, and all the spathes of one palm are exhausted in about 
two years. According to Eoxburgh the best trees give as much as 100 pints 
in twenty-four hours. Further details may be found by reference to 
orassus (pp. 170-1). 

The Timbeb is strong and durable, being much used for agricultural purposes, 
water-conduits, and for beams and rafters. Not infrequently it is cut into 
walking-sticks. The seeds are used as beads by the Muhammadans. \Gf. 
Bheede, Hort. Mai,, i., t. 11; Buchanan-Hamilton, Stat. Acc. Dinaf., 150; 
Morris, Comm, Fibres, Cantor Lect., 1895, 34; Lushington, in Ind, For., 1899, 
XXV., 54-6; Sadebeck, KuUurgew. der Deut. Kolon,, 1899, 313; Jumelle, Les 
Cult. Cohn. (Aliment.), 1901, 25-7 ; Wiesner, Die Rohst. des Pflanzenr., IdOZ, ii., 
208, 411-2.] 

CA I A, Linn, ; FI. Br. Ind., ii., 261-6; Gamble, Man. Ind. Timbs., 
1902, 271-5 ; Prain, Beng. Plants, 1903, i., 435-9 ; Duthie, FI. TJp^er Gang. 
Plain, 1903, i., 290-6 ; Cooke, FI. Pres. Bomb., 1903, i., 417-27 ; Brandis, 
Ind. Trees, 253-5 ; Leguminos^. 

A genus of herbs, shrubs or trees that contains in aU about 380 
species, mostly tropical, a few only being extra-tropical. India possesses 
some 18 indigenous species with three or four fairly plentiful introduced 
forms. They have all showy flowers but are mainly of value as 
medicines or as tans : — 

C, Absus, Unn.\ chdksu, chimar or chindl, hanar, etc., a herb found fairly 
plentifully throughout India. The seeds are used in the treatment of ophthalmia 
and as a cathartic. 

G. alata, /./««.; the dddmardan ( = ringworm-killer), or vilayati- (or shinnai) 
-agati (the foreign Seshnniit grandiflora), is a small shrub found in gardens 
tinoughout India and supposed to have been introduced from the West Indies. 
The leaves rubbed up into a thin paste and mixed with vaseline constitute an 
effectual remedy for ringworm. [Of. Fleming, Ind. Med. PI. and Drugs, As. 
i?es., 1870, xi., 163; Bennett, Wanderings N.-S. Wales, 1834, i., 123.] 

C. Fistula, Linn. ; the Indian Laburnam, the Purging Fistula, or amaltds, 
alash, sunddli, sonali, hdhavd, gurmdla, honraik-kai, etc. A moderate-sized tree of 
the Sub-Himalayan tracts ascending to 3,000 feet and common throughout the 
plains of India and Burma, 

The bark is to some extent used both as a tanning material and a drug. 
The pulp of the fruit is regarded as a safe and useful purgative — one of the 
commonest of domestic medicines in India— but has the objection of not keeping 
well. Adams (Comment, in Paulus hi., 429-31) mentions that it was 

known to Serapion, Rhases, Mesua, Ebn Baithar, etc. — ^in fact to most of the 
early Arab writers, who speak of it as a purgative drug procured from India, 
Arabia ^nd Egypt. It is also largely used in smoking mixtures to flavour the 
tobacco used by the Natives, especially in Bengal. \Cf. Mesua, O'p. (ed. Marinus), 
1562, 52 ; Garcia de Orta, <7oZL, xiv. ; also Clusius, Hist. Arom., 1567, 136 ; also 
Comment, by Ball, in Proc. Poy.Ir. Acad., 3rd ser., i., 400; Linschoten, Foy. E. 
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jfnd, 1598 (ed. Hakl. Soc.), ii., 121-2; Prosper Alpin , De PI. j^gypii, 1592, 3 ; 
Pyrard, Voy. E. Ind., 1601 (ed. Hakl. Soc.), ii., 361 ; Jacobus Bontius, Hist. Nat. 
et Med. Ind. Or., 1629, in Piso, Ind. XJiri. re Nat. et Med., 1658, 101-2 ; Ligon, 
Hist. Barbados, 1657, 68 ; Tavernier, Travels, 1676 (ed. Ball), i., 174, n . ; ii., 20 ; 
E.I.C. First Letter Book, 200, 480 ; Buchanan-Hamilton, 8tat. Acc. Dinaj., 158.] 

C. obovata, CoUad. ; sometimes called Country Senna, Jamaica Senna, Italian 
Senna. This is the bhui-tarwar, a plant common in many parts of India and 
occ ionaUy to be seen in the bazars as an inferior quality of Senna. \Cf. Greenish, 
Pharm. Journ., 4th ser., ix., 470-1.] 

C. occidentalis, Unn.; the Negro Co:ffee or hdsdndi, Icdsundd, hikal, 
Jcdlhashundd, etc. An under-shrub abundant on waste land and roadsides 
throughout India, though probably originally introduced from America. The 
leaves, roots and seeds are medicinal. The seeds dried, then ground to powder, 
are used as a good substitute for coffee, and since they are antibilious are said to 
be often beneficial. [Cf. Kew Bull., 1881, 34-5 ; Yearbook of Pharmacy, 1887, 
175-6 ; Pharmaoeut. Journ., 1900, Ixv., 439 ; Ridley, Mai. PI. Names, 116 ; Rev. 
des Cult. Colon., 1902, x., 63.] 

C. Sophera, Unn. ; the kdli-hasonda, jangli-takla, kdl-kasondd, 6anar— (the 
kdsamarda or cough-destroyer) — a closely allied and often much confused plant 
with c. oecidentaiifi. It is cosmopolitan in the tropics and common throughout 
India. The bark, leaves and seeds are cathartic and the juice of the leaves 
viewed as a specific for ringworm. [C7/. Prosper Alpinus, ?.c. 35. J 

C. Tora, Unn.; the Foetid Cassia or chakundd, panevdr, panwdr, tarotd, 
kovaria, kowaria, a gregarious annual under-shrub found everywhere in Bengal 
and throughout tropical India. This is in Sanskrit called chakramarda (= ring- 
worm-destroyer), once more confirming the all but universal reputation of the 
species of Sennas. But in this particular plant a more or less new property has 
been attributed to the seeds, in that they are largely used along with indigo. 
For this purpose they are regularly sold to the dyers. They are also roasted, 
ground to a powder, and used in place of coffee. Mr. William Elbbrne of Owens 
College chemically investigated these seeds and came to the conclusion that their 
activity was due to “ emodin, a substance closely allied to chrysophanic acid, in 
chemical characteristics, and considering the purpose for which the Natives 
of India use the plant, evidently in medicinal properties.” Adams (Comment, 
in Paulus Mgineta, iii., 466) identifies this plant with tYiQ kelkel of the Arabs 
— ^a drug mentioned by Avicenna, Serapion, Phases, etc. etc. 

C. ustifoli , ; the Tinnevelly Senna of Indian commerce, 

• perEaps best known by tbe following names : — sanna-muMi, send-maTch% 
Hindi- sanna, nilavirai, etc. 

Adams (Comment, in Paulus Mgineta, iii., 431-3) gives a most interesting 
sketch, of the early knowledge in Senna. He says Serapion was undoubtedly 
the first author who describes the drug as an article of the Materia 
Medica. He, however, quotes still other writers, such as Isaac Ebn Amram 
and Abix. All the Arab physicians, in fact, extol the merits of senna in 
purging black or yellow bile and in acting as a cordial when mixed with 
suitable drugs, such as violets. The present species, as also the Alexandrian 
(C. aciitifoliay JDelile), were introduced to both Indian and European 
pharmacy through the Arabs. The former species (the only one grown in 
India) is fairly extensively produced in Tinnevelly, and recently its cultiva- 
tion has been extended to Madura and Trichinopoly, districts of South India, 
and to Poona in Bombay. It is sown on red or black clay loams, fairly 
liberally ploughed and manured, the sowing being in May. Weeding has 
to be attended to, but irrigation is hardly if ever necessary. The season 
for collecting the leaves is Jiine to December. The yield is said to be 
1,000 lb. (2 candies) an acre, which allows a handsome margin for profit. 

Indian senna is either exported coastwise to Bombay and thence to 
foreign countries, or is consigned direct from Tuticorn. The drug is also 
imported by India from Arabia, where it is collected from the wild plant and 
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accordingly often much, adulterated. It would appear that about 5,000 
cwt. are usually taken by India and again re-exported under the name of 
East Indian Senna or Moka or Aden Senna, and is thus no doubt the true Aden senna. 
sanna {sona) -Icoklci (maJci) or sanna hajazi. For many years past, 
however, the imports from Arabia have been declining and the exports of 
Tinnevelly senna improving. The purity, high quahty and low price of 
"the Indian article place it in the front rank. In 1887-8 the total exports 
from India of locally grown senna came to 21,376 cwt., valued at Ks. 

3,18,869. More recent figures are given by some writers, such as 5,000 
candies annually from Tuticorin, but the data for an exact and detailed state- 
ment of the total trade are not available. Quite recently a new form of B3i)orfcs. 
senna has appeared in the London markets from India. This has been 
shown by Barber to be C. montanay but as a drug it has been found inferior 
to C, angastifoUa^ and should therefore be discouraged. [Cf. Hooper, 

Re'pt Labor. Ind. Mus. (Indust. Sec.), 1903-4, 30; Gibson, Journ. 

Agri.-B.ort. Soc. Ind.^ ii., 193; vi. (Select.), 128; PJiarmacog. Ind., 1890, i., 

526-30 ; Agri. Ledg., 1896, No. 29, 290 ; Capital, May 1902 ; Pkarm. 

Journ., 1901, 397.] 


C. uric 1 t , Linn. ; the Tanner’s Cassia, tarwar, tarota, tangedu, 
tanghedi, tangadi, avala, avari, etc. A tall shrub found plentifully in 
Central and South India as far north as Eajputana and also in some 
parts of Burma. It is common on dry stony hills and on black soils. 

The bark is largely used in tanning and gives a bufi- coloured leather. 
It has been remarked that Madras is favoured in the possession of this 
tanning material. But it is feared the discovery of the method of chrome 
tanning has even already given a totally new turn to the subject of Madras 
tanned or dressed skins and rendered the special advantage mentioned 
of comparatively little avail. (See Hides — Chrome Process, p. 637.) It 
has always, however, been contended that the raw skins of Madras are 
naturally well fitted for a high-class tannage. They possess some special 
properties much hked by the curriers into whose hands they eventually 
pass to be transformed into the morocco leather used for book-binding, 
furniture, carriage lining, and many other such purposes. Experts have, 
moreover, reported that the colour of leather prepared with this bark alone 
changes into murky brown, further that compared to its merits the 
price is too high (Ks. 20 a candy of 500 lb.). With a view to ascertaining 
more precise particulars as to supply, price, and property of this tanning 
bark, the Keporter on Economic Products to the Government of India 
issued a circular letter to Forest and other ofiicers of India in which samples 
of the bark and full particulars were called for. The result was rather 
disappointing, and has been reviewed in The Agricultural Ledger (1896, 
No. 9). The Scientific Stafi of the Imperial Institute also published some of 
their investigations with the bark (reprinted by Dunstan, Imp. Inst. Tech. 
Bepts., 1903, 184-5), from which it would appear that the samples examined 
ave extreme variations in amount of astringent principle and therefore of 
commercial value. Some time subsequently Hooper [Agri. Ledg., 1^02^ 
No. 1, 27) pointed out that one source ol diversity was in the age of 
the plant from which the bark had been collected. In young plants 
he found the bark to contain only 11*92 of tannin and 22*35 extract, 
while in old plants the corresponding figures were 20*12 of the former 
and 29*0 of the latter. In another part of his report (Lc. 3) he places 
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cassia bark as tbe fourtli most valuable in a series exhibited by him, the 
cassia having 23 per cent, of tanning matter. Prof. Hummel, York- 
shire College, Leeds, found the tannin to be 20*5 per cent. On the other 
hand, Leather mentions only 15*5 per cent, of tannin, but a high ac- 
companiment of soluble non- tannings. So also Prof. Procter (Re^t, 

Soc. Arts, 1904), who places this bark as one of the Catechols, speaks of the^ 
thoroughly unsatisfactory character of the turwar tannage, for the use 
of book-binding and upholstery,” and asks whether there may not be 
other more desirable materials. These modern results and opinions 
would thus seem to assign a much lower position to the Tanner’s Cassia 
than seems to be the belief in South India. By way of conclusion it 
may be mentioned that in the Northern Division of Madras the 
bark {tanghedi) or some hahul gum is added to sesamum seed when it is 
to be pressed for its oil. It is said that this practice enhances the value 
of the cake (see p. 986). 

The seeds, like those of C. Absus, are valued as a local application in 
purulent ophthalmia. An infusion of the leaves is esteemed as a cooling 
medicine and as a substitute for tea. The leaves are also eaten as a green 
vegetable in times of famine. The shoots are largely utilised as Native 
tooth-brushes, and the root is spoken of as of great value in tempering iron 
metal (see Acacia, p. 5 ; and c/. Wiesner, Die Rohst. des Pfianzenr., i., 716). 

C D LA T NA, JRoxh, ; PI. Br. Ind., i., 568-9 ; Gamble, 
Man, Ind. Timhs,, 157-9; Cooke, PI. Pres. Bomb., i., 217 ; Duthie, PI, 
TJpfer Gang. Plain, i., 153 ; Brandis, Ind. Trees, 145 ; MELiACEiB. The Toon 
or Indian Mahogany, Moulmein Cedar, tun, lim, lied, drawi, foma, tundd, 
tUt-kado, etc. A large, rapidly growing, deciduous tree, 50 to 60 or even 
80 feet high and sometimes as much as 20 feet in girth It is met with 
chiefly near streams in the tropical Sub -Himalayan tracts, from the Indus 
eastwards to Sikkim and Assam ; also at low elevations throughout 
Western and Southern India : less common in Eastern Bengal and Burma. 

This important Indian timber tree is extensively cultivated and often self-sown. 
It would appear to have been first described, so far as India is concerned, 
by Jones (Als. Bes., 1795, iv., 281 ; also Fleming, As, Bes., 1810, xi., 163). The 
roots are surface-feeders, so that it ought not to be grown on the borders of 
fields. In the plains of the Panjab the young plant must be protected against 
frost. The Timber is durable, not eaten by white ants, and not liable to 
warp. It is therefore much in demand for furniture and carvings, especially in 
Saharanpur {Indian Art at Delhi, 1903, 111), and in Bengal and Assam is 
constantly used for tea-boxes, hence its having become scarce. In Assam it was 
formerly much employed for boats and canoes, and in South India is very largely 
converted into cigar-boxes. It is exported from Burma as “ Moulmein Cedar,” 
and known under that name on the English market. Col. Seaton gives , the 
cost of. cutting and delivery as Bs. 44 per ton. Specimens sent to London 
from Dehra Dun in 1883 realised 4Jd. per superficial foot, and in Malabar in 
1902, l^^-inch planking fetched Rs. 2 per cubic foot, J-inch planking was sold at 
Bs. 1-14-0, and l-inch at Rs. 1-12-0. [C/. Ind. For., 1883, ix., 427 ; Capital, 

July 24, 1902, 118.] 

The bark is used, especially along with a powder of the nuts (seeds) oi cmstti- 
^inia oiidtweiia, as a tonic and antiperiodic in Native Medicine, The flowers 
afford a red and yellow Dye. [p/. Taleef - Shereef (Playfair, transl.), 1833, 61.] 
The seeds, young shoots, and leaves are given Fodder to cattle. 

There are several other Indian forms, the properties of which are similar 
to those just detailed. The most important are c, tnierocarpa, c. DC., 
and C. aet*rata, Royle (the ddl, dauri, soni, etc. ). The latter is p ticularly 
abundant below Sinaia and elsewhere in the N.W. H* alaya, where the t* her 
is in considerabl)© local demand, being employed for beams and sleepers, on 
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sledge-roads, for wet-slides, bridges, hoops of sieves, etc, [Cf. Buchanan- 
Hamilton, Stat. Acc. Dinaj,, 154 ; Ind. For., ii., 87-8 ; vii., 49-50 ; x., 246, etc. ; 
RobirLSOn, Desc. Acc. Assam, 1841, 41 ; Fharmacog. Ind., i:, 339 ; Greshoff, 
Extra Bull., Kolon. Mus. Amsterdam, 1896 ; Wiesner, Die Eohst. des Pflanzenr., 
i., 79 ; ii., 94, 957.] 

C RU LI A I, Barrel. y var. Deo r , Hooh., f. ; FI. Bf. 
Ind., V., 653 ; Ribbentrop, Deodar, in Ind. For., 1899, xxv., app. ; 
Gamble, Man. Ind. Tinibs., 710-6 ; Collett, FI. Sim., 487 ; Brandis, Ind. 
Trees, 1906, 691 ; CoNiFERiE. The Himalayan Cedar, deodar, dedwdr, 
didr, kelu, keori, kelon, hilar, giam, faludar, nahhtar, etc. Dutt (Mai. 
Med. Hind., 1900, 247, 296) gives it the Sanslcrit name of devaddru. 

A very large evergreen tree (often 250 feet) of the Western Himalaya, extend- 
ing westwards to the mountains of Afghanistan and eastwards to the Dauli river 
in Kumaon ; most common at 6,000 to 8,000 feet, but in the more eastern section 
of its area it ascends to 10,000 feet in altitude. Said to have been introduced into 
Great Britain about 1831, and is now cultivated to a considerable extent both 
in Europe and America. The closely allied species, the Cedar of Lebanon 
proper, was introduced, so Miller says {Qard. Diet., 1731), into the Physic 
Garden of Chelsea about 1683, but it is now believed that it was actually being 
grown in England a few years before that date (1662-70). According to Bentham 
{Notes on Targioni-Tozzetti, Journ. Dort. Soc., ix., 175), that cedar, although 
apparently well known to the Ancients as a valuable tree, had never been 
grown in Italy until carried from England to Pisa in 1787. 

The Beodar is usually though not always monoecious, and is roughly distinguish- 
able from the Lebanon and Atlas cedars by its drooping branches and longer 
needles. Though gregarious it rarely forms pure forests, being found with 
blue pine, spruce, silver fir, oak, yew, poplar, horse-chestnut, etc. Gamble says 
that good seed years come about once in four or five years, and in suitable 
localities, where the seeds can get through the grass, weeds and moss of the 
surface covering, natural reproduction is very prolific. Artificial propagation 
also is not difficult, deodar being e ily grown in nurseries, and with care success- 
fully transplanted. Young plants suffer from waterlogging, and it is therefore best 
to transplant them from April to May. Deoddr is probably at its best in good 
localities when about 12 feet in girth, but it can reach a much greater size, trees of 
30 to 45 feet in girth, and 100 to 240 feet in height. It prefers a light soil and gneiss, 
granite or even limestone sub-soil ; in the Himalaya it seeks the. northern and 
western slopes, thus avoiding the rain, and in cultivation does not succeed either at 
Darjeeling or on the Nilgiri lulls, where there is too much clay and too much rain. 

This is the chief Timber of Northern India. It is light yellowish-brown, 
scented and moderately hard. When well se oned its weight rarely exceeds 
35 lb. per cubic foot. It is very durable well as immune from white ants, hence 
is extensively used for railway sleepers. It is believed that the deoddr timber of 
certain buildings in K hmir and Kandwar may be 600 to 800 years old. Ac- 
cordingly it is held in considerable esteem for bridge-work and house-building 
(though its scent is by some regarded as too strong for interior fittings). It is 
rather brittle, however, and does not take paint nor varnish freely. In wood- 
carving, especially that of the Panjdb and Kashmir, deoddr is of course pre- 
eminent. The Muhammadan and Sikh work are directly adapted to it, and the 
characteristic feature of old Kashmir wood- work may be said to have been 
the bold and effective pinjra or lattice panellings made of this wood. Further 
details as well as illustratio of deoOcir-carving may be found in Indian Art at 
Dplhi, 1903 (103 and seq.), and the reader should also co ult Lawrence’s Valley 
of Kashmir (1896, 79-80) for further interesting details. 

An Oil {helon-ha-tel), which resembles crude turpentine, is obtained from the 
wood, and is used in veterinary practice. [Gf. Gildemeister and Hoffmann, Volatile 
Oils, 1900, 279.] It is also employed by the men who float deoddr logs down 
the rivers, to coat the inflated skins by the help of which they pass the rapids. 
In co ection with the arrangements for the Delhi Durbar Exhibition, I observed 
that certain metallic objects kept ‘ a box of deoddr wood were beautifully 
varnished- On inquiry, I found this w due to the action of the oil It would 
seem probable that this property ay prove of much value. It should certainly 
be investigated. The aromatic wood {hhadra-hashtha) is employed in Native 
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Medicinb, and the Arab physician Avicenna (about 1000 a.d., ii., 2, 213) said 
that it w called sanubar-el-hindi and that it was useful in rheumatism, paralysis, 
etc. Ebn Baithar republishes the information given by Avicenna. \Gf. 
Celsius, Hieroh., etc.j 1745, 74-105 ; Veitch, Man. Gonif., 1881, 134 ; Tropische 
Ag'n., V., 258-61.] 

Trade. — It is next to impossible to give a definite statement of the 
annual supply of this timber. It is floated down tbe rivers in the form 
of logs, sleepers, or scantlings. The oil which it contains prevents it 
getting waterlogged, so that comparatively speaking few pieces get irre- 
trievably lost ; nevertheless the obstacle that bars an extended use is the 
cost of transit from the forests to the markets. The Forest Administration 
Be'ports of the Panjab, of the North-West Frontier Province, and of 
the United Provinces give particulars of the deodar removals from the 
forests owned or leased by Government, as also of the imports of that 
timber from Native States or foreign territory. The Statistical Depart- 
ment of the Government of India also gives particulars of the Trans- 
frontier trafflc in which certain facts are given of imported timber. Com- 
paring and analysing all these and such-like returns it may be affirmed 
that the annual supply obtained by the plains of India comes to approxi- 
mately from 3 to 4 million cubic feet of this timber. The supplies come 
mainly from the forests of the Panjab proper (Ghamba, Kullu, Kangra, 
Bashahr, etc.), of Kashmir and Afghanistan, of Hazara, Kagan eastward 
to Jaunsar — the Tonse, Jumna, Bhagirathi, etc. 

[Cf. Paulus Mgineta (Adams, Comment.), iii., 450; Taleef Shereef (Playfair, 
transl.), 1833, 83; McDonell, Ind. For., 1885, xi., 213-20; Mian Moti Singh, 
Ind. For., 1882, viii., 268 ; 1893, xix., 168-74 ; Ind. For., 1898, xxiv., 61 ; Phar~ 
macog. Ind., iii., 380-2 ; Wiesner, Die Rohst. des Pftanzmr., 1903, ii., 147, etc. ; 
Mclntire, Ann. Repts. For. Dept. Worhing Plans Pb. For., 1895 ; etc,, etc.] 

C LA T U lPAlSf:iCUL.ATA, Willd. ; FI Br. Ind., i., 617 ; 
Pharmacog. Ind., i., 343-5 ; Gamble, Man. Ind. Timhs., 1902, 175-6 ; 
Brandis, Ind. Trees, 1906, 162 ; Celastrine^. The Black-oil plant, 
mdlhangni, mdhkungi, sanhhu, hujdri, jiotish-mati, etc. A scandent shrub 
of the outer Himalaya from the Jhelum to Assam, ascending to 4,000 feet, 
also of Eastern Bengal, Bihar, South India, Burma and Ceylon. 

The seeds yield by expression a deep scarlet or yellow Oil, which is used 
in MEDicrNE for external application. It is also burnt in lamps and employed 
in certain religious ceremonies, but its chief interest lies in the fact that by 
destructive distillation along with benzoin, cloves, nutmegs and mace is ob- 
tained the oleum nigrum of pharmacy, an empyreumatic fluid usefully em- 
ployed, according to Dr. Herklot, in the treatment of beri-beri. In doses of 
10 to 15 drops, black-oil is powerfully stimulant and diaphoretic. It is chiefly 
manufactured in the Northern Circars, the best quality being that of Vizaga- 
patam and Ellore. The price of the seed is said to be abouP2 annas per lb,, and 
the oil about Rs. 20 per cwt. Moodeen Sheriff {Mat. Med. Mad., 1891, 106-8), 
the Taleef Shereef (Playfair, transl., 1833, 148) and other writers say that the 
seeds are supposed to have the property of stimulating the intellect. The red 
seeds and the leaves are also employed in Native medicine. \Gf. Gamble, Man. 
Ind. Timhs., 175-6 ; Cooke, FI. Pres. Bomb., i., 231 ,* Duthie, FI. Upper Gang. 
Plain,!., 158-9; Brandis, Trees, 162; etc.]. 

G T tepi 1 ed.—Agri. 1902, No. 5, 

142-4 ; Ind. Art at Delhi, 1903, 95-6, 218; Papers relating to Magnesia 
Cement (a reprint of reports, letters, etc., dating from 1826 to 1837), 
issued by Madras Government. 

Cements are commonly distinguished rmder five groups : — {a) calcareous ; (6) 
gelatinous; (c) glutinous; (d) resinous; and (e) various materials. Since 
nearly all cements \ contain lime, the reader is referred to the article on that 
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subject (pp. 695, 7 1 3). The following are the chief vegetable and animal subst ces 
employed as constituents in special cements, and mostly along with lime. 

Adenanthera pavonina, Unn. ; seeds (see p. 25). 
gle armelos, Com ; wild fruits (see p. 26). 

Agave ; sap (see p. 35). 

Allium sativum, Unn. ; fresh juice (see p. 58). 

Borassus flabellifer, /-/««./ jihce (see p. 171). 

Carthamus 03cyacantlia. Bieb. ; oil (see p. 276!; also cf. Agri. Ledg.t 1904, No. 11). 

Cocos uucifera, Unn. ; jaggery and milk (see pp. 361, 929). 

Commiphora Agallocha, Bngf. ; the gum-resin (see p. 400). 

Gelatinous Cements ; see Isinglass (p. 695). 
el orrhcea usitata, Wall.; oleo-resin (see p. 779). 

Oryza (glutinous rice) ; (see p. 826). 

Sugar ; gur or jaggery used in chundm (see p. 956). 

Triticum ; gluten of wheat-flour (see p. 1088). 

Typha angustata, Chaub and Boyy. ; the down from ripe fruits (see p. 777). ■ 

G IP CAN OliL ANA, Aim. ; also C. Roxbup hi , p 

Arn, ; FI. Br. Ind., ii., 436 ; Gamble, Man. Ind. Timhs., 333 ; Prain, Bee. u., i. 

Bot. Surv. Ind., ii., 306 ; Cooke, FI. Pres. Bomb., i., 473 ; Agri. Ledg., 1902, Mangrove. 
No. 1., 32-4 ; Brandis, Ind. Trees, 304 ; EnizoPHOREiE. The Mangrove, 
kirrari, kiri, chauri, gordn, madd, tengah, kdbaing, etc. 

The vernacular name gordn or gardn applies to both these plants, and in fact 
they are not economically distinguished. The former is a small evergreen tree 
of the muddy shores and tidal creeks of India, especially common in Sind ; and 
the latter a large shrub of similar conditions in the Sundribans and the coast 
of Chittagong down to Tenasserim. The barks of both trees yield an important 
Ta 2 T. a sample of tannin-extract prepared in the Sundribans and examined Tan. 
in England in 1900 was not, however, much valued because of its dark colour. 

Prof. Trimble of the Philadelphia College of Pharmacy found 23 ‘07 percent, 
of tannin in the dry bark of a sample of o. €anfionen/tttt sent from Singapore, 
and 31*56 per cent, in a Bengal sample. Other Bengal specimens were found 
to yield on the dry bark 30*20 per cent, and 18*30 per cent. (Hooper) ; 17*77 per 
cent., 21*54 per cent., 13*23 per cent. (Dunstan). [For further details cf. Imp. Inst. 

Tech. Repts., 1903, 186-90 ; Agri. Ledg., 2.C.] About ten to twelve thousand Sales, 
maunds of Mangrove Bark are sold annually for tan in the Calcutta market 
at about 10 annas per maund of dry bark. The extract is also used as a Dye Bye. 
to give a brownish-red colour to cloth, but especially a good black and purple 
in conjunction with indigo. In the Malaya the cloth is first dyed in Mangrove- 
extract, then dried, and subsequently dipped in indigo. \Gf. Kew Bull., 

1897, 91-2.] The whole plant is astringent : a decoction of the bark is applied Medicine, 
to stop haemorrhage, and on the African coast the yoimg shoots e employed 
in the preparation of a substitute for quinine. The Timber of most of the Timber,, 
species is hard and that of c. Cauftoiienuu is used for knees of boats. It is 
a superior fuel, and makes excellent charcoal. 

C N P lU AL U , lAnn. ; FI. Br. Ind.,Y., 3; Duthie p* 
and Fuller, Field and Garden Cro'ps, iii., 21 ; Cooke, FI. Pres. Bomb., ii., ‘ 

501 ; Chbnopodiaceje. The White-goose-foot, batku-sag, chandan-betu, 
lunak, etc. 

There are various cultivated and wild forms of this ubiquitous plant, e.g. 
aihttm, proper {chandan-betu), viridB (bettu-shak), {lal-hethi), etc. 

From the point of view of the present work the interest lies in the fairly 
extensive cultivation in the higher Western Himalaya a food-grain and pot- 
^rb. A sample of the seed sent from the Panj4b and examined at the Imperial 
l^titute gave the following results : — water 8>*3 per cent., albuminoids 18*4 per 
cent., starch 19*2 per cent., oil 21*1 per cent. The nutrient ratio w 1*377 
and the nutrient value 86. Church {Food-Qrains of Ind., suppL, 8) says that 
“ analysis amply confirms the Indian opinion of its highly nutritious char- 
acter.” The wild plant is regularly collected as a pot-herb and green vegetable. 

The leaves are rich in potash-salts. A decoction of the plant is ed an 
adjunct in indigo-dyeing and the seeds are employed medicinally (see Vineg , Medicine, 
p, 1110). [C/. Buchanan-Hamilton, Acc. Dina/., 169, 194.] 
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D, C ICK A lA TA ULA I , Adr. Auss. ; FI. Br. Ind., 1, 

ii.", 2 ’-9. 568 ; Gamble, Man. Ind. Timbs, 166-7 ; Talbot, List Trees, etc., 1902, 

Ch.ittagong 80 ; Cooke, FI. Pres. Bomb., i., 1903, 216-7 ; Brandis, Ind. Trees, 144 ; 

Wood. MELIACEiE. 


The Chittagong Wood or White Cedar, chikrassi, lal-devddr, saiphra, sai- 
propaon, pahba, aglay, agil, dalmaray yinma, etc. A beautiful tree met with in 
the tropical forests from Sil^m to Chittagong and Burma, and from the Konkan 
and Deccan to Mysore, Malabar and Ceylon. 

Timber. It yields a beautiful yeUowish-brown, richly veined satiny Timber, suitable 

for furniture, piano-cases, tables, etc. Gamble remarks that it deserves to be 
better known and exported from convenient localities like Chittagong, where 
G . it chances to be plentiful. It also yields a transparent yellow Gum, an astringent 

Dye. Bark (used me^cinally), and flowers that afford both a red and yellow ID ye. 

[C/. Phxrmcog. Ind.y 1890, i., 339 ; B.E.P., Circ. Lettery 1894-5, No. 25 ; Prog. 
B.E.P. Offlcey 1894-5, 1896-7, 1897-8, 1900-1 ; Settl. Oper. Sagaing, 1893- 
1900, 48.] 


D. .P., 
ii., 270-1. 

atin- 

wood. 


Uses. 

Timber. 

Brusb-baoks. 


Gum. 

Bye. 

Oil. 

Fodder. 


C L ROXYL N WI T NIA, DC. ; FI. Br. Ind., I, 569 ; 
Gamble, Man. Ind. Timbs., 160-2 ; Talbot, List Trees, etc,, 81 ; Cooke, 
FI. Pres. Bomb., i., 1903, 217-8 ; Brandis, Ind. Trees, 146 ; Meliace.®. 

The Satin-wood, hhera, hhira, billa, bella, billu, bilgu, madula, aengel, jirhul, 
saliy hurgaluy halda, etc. A moderate-sized tree of Central and South India, 
also Ceylon. Is met with in the dry forests of the Circars, Konkan, Deccan 
and Karndtak, especially on poor sofls, such as sand and laterite ; common on 
the Satpuras and the sandstone formations of Kaladgi and Belgaum. Its 
most useful product is its Timber, the Satin-wood of commerce, which is 1 gely 
exported from Ceylon and S. India (“Tamil Satin-wood”). It ‘is’ in much 
demand for cabinet-work, the backs of brushes, picture frames, turnery (makes 
good stethoscopes), furniture, etc., and locally is utilised in house-building, 
carts and agricultural implements, but is not a good firewood, as it smokes 
too much. The tree also yields an amber-coloured Gum (of which little is 
known), a Dye, a wood-OiL and an astringent Bark, sometimes used medicinally, 
as also a paste made from the roots. Trees often destroyed on account of 
leaves being given as Fodder. [Cf. Forsyth, Highlands Cent. Ind., 464 ; Pharma- 
cog. Ind.y 1890, i., 338-9 ; B u, Agri. Lohardaga, 134 ; Biscoe, List Hyderabad 
TreeSy 1895, 5 ; Ind. For., 1897, xxiii., 52 ; 1899, 181 ; Oat. des PL Econ. 
Colon, “ HHort. Colon., ^ Brussels, 1900, 52; Wiesner,.D^e Rohst. des PfLanzenr., ii., 
953 ; Imp. Inst. Tech, Repts., 1903, 248.] 


D. .P., 
ii., 7 . 
abir. 


Pot-herb. 


Eaten in 
Formosa. 


C RY ANT U CO ONA lU , Linn. ; FI. Br. Ind., 

111., 314; Bucbanan-Hamilton, Stat. Acc. Dinaj., 1^5 ; Pharmcog, Ind., 

11., 276-7 ; Agri. Dept. Assam Bull., 1896, No. 2 ; Ind. Pharmacol., 1897, 
20-2 ; CoMPOSiTiE. 

This cultivated little herb is of interest mainly because of the fact that 
from Dinajpur and Bangpur in Bengal, north-east to Assam, it is extensively 
eaten, and is number 16 in Buchanan-Hamilton’s list of sags or pot-herbs. This 
fact seems to have escaped observation until re-discovered by myself while 
investigating the areas of successful cultivation of Jtcehmeria nivea — China- 
gr s. In my report on that subject, published in The Agricultural Ledger (1898, 
No. 15, 617-8), I pointed out that plants of the pea family become scarce, but 
that a peculiar series of pot-herbs take their places. Among these c. coro- 
nariuni was found to hold a foremost position, being known as babir in North 
Bengal, babui in Assam, and jaVyniar in the Khasia hflls. It ay now be 
added that after an inspection of the collections preserved in the Royal Herba- 
rium, Kew, I am able to add that 'only one collector would appear to have pre- 
viously recorded the observation of this plant being eaten. Speaking of For osa, 
Walters calls it tan-ei-tsai and adds that it is a “ herb much used by the Ch’ ese 
an article of food.” Bretschneider {Bot. Sin., 1892, pt. ii., 76) makes ention 
of two species of Chrystitimetnuvn as known to the Chinese cl sics, the 
leaves of one of which are boiled into soup. This would appear to be called 
ts^iu hua ku, but in another part Bretschneider adds that he does not know 
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the edible Chrysanthemntn. It is, however, remarkable that not a few 
of the special vegetables of the rhea fibre area of India should be more Chinese 
than Indian plants. For the medicinal and other uses of this plant the reader 
should consult the works cited in the opening sentence above. 

CIC A I TINUM, Linn. ; FI. Br. Ind., ii., 176 ; Duthie 
and Fuller, Field and Garden Crops, 1882, i., 33-6, pi. 8 ; Agri. Ledg., 
1895, No. 3, 37, 42 ; Mollison, Textbook Ind. Agri., 1901, iii., 73-8 ; Prain, 
Beng. Plants, 1903, 365-6; Duthie, FI. Upper Gang. Plain, 1903, 256; 
Cooke, FI. Pres. Bomb., i., 408 ; Leguminos^. The Common or Bengal 
Gram ; Chick-pea ; cicer (Latin) ; erebinthos, orobos, krios (Greek) ; ceci 
(It.) ; zisern, kirchern, ziser, kucherebs (Germ.) ; ciceren (Belg.) ; ciche, 
pois ciche, pois pechu, garvance (Fr.) ; gravancos, garbanzos (Castilian) ; 
cicer chas (Sp.). 

istory. — Most of the modern European names, hke the English chick-pea 
or chiche, have doubtless come from the same root as the Latin cicer. Others 
may be viewed as derived from the Greek name, erebinthos, or are descriptive of 
the shape of the seed {krios — ^the ram's head). Hehn {KuUurpfl. und Haust. 
1894, 210 ei seq.) identified cfcer with the Greek krios (Dioscorides, ii., ch. 126). 
Apparently the earliest mention of the pulse in the literature of Europe occurs 
in Homer (Iliad, bk. 13, 589). Some centuries later Theophrastus (about 350 
B.a.) assigned the word erebinthos definitely to the modern gi.*am. Parched gram 
is mentioned by Horace as an article of food with the poor. Cicero took his 
cognomen from this pulse, as Fabius did from faba, also Piso and Lentulus from 
the pea and the lentil. Gram must, therefore, have been a common article of 
food with the poorer Greeks and Romans long before the Empire. The name 
“ gram ” comes from the Portuguese grao {i.e. grain), and was apparently a special 
appropriation made in India, because of its being in that country the most general 
grain given to horses. It is, of course, a pulse, not a grain, in the strict sense, 
but in South India, where cicer is but little cultivated, the name “ horse gram " 
is given to DoHcJios hifiorus, just in the same way that “ green gram ” denotes 
PHatteoius Mungo. These pulses, cicer more especially, are frequently articles 
of cattle food, hence the expression “gram-fed” applied to the animals reared 
on them. Nikitin, a Russian traveller, who visited Western and Southern 
India in 1468, was impressed with the fact that in India horses were fed on peas. 
The old English words calavances, caravances, garavances and garvances are 
derived from the Spanish garbanzos, and were apparently given (and to some 
extent stiU are given) to several peas or beans largely used by mariners in place 
of fresh vegetables, hence very possibly the refrain of the mariners who “ live 
oh yellow peas.” And these names survived till the beginning of the 19th century, 
for they occur in Act 54 of George III. (1814, ch. xxxvi.). For further par- 
ticulars the reader shoTild consult the article Cajanus (p. 199), also Dolichos 
(pp. 503-10) and Vigna (pp. 1107-8). \Of. Cocli, Diary, 1620, ii., 311; 
Herbert, Travels, 1677, 333, 347 ; Fryer, New Acc. M. Ind. and Pers., 1675, 
21; Shelvocke, Voyage, 1719, 62; Hamilton, New Acc. E. Ind., 1727, i., 
393 ; Shaw, Travels, 1757, 140 ; Joret, Les PI. dans L^Antiq., 1904, ii., 249.] 

In Sanskrit this pulse is known as chanaka or chennuka, and in the vernacu- 
lars of India — chana, chunna, chenna, chahna, chano, chania, sanna-galu or 
sanagalu, senagalu, chola, etc. Occasionally other names are given to it, such as but, 
buta, harbara, kadli, kadalai, hariman-dhakam, kudoly kempa, kadale, kalapai, etc. 
The first series are most frequently used in Northern, Central and Western India 
(down to Gujarat), while the second are specially prevalent in Eastern and Southern 
India from Bengal, Assam, Burma and west to the Maratha country, thence 
to the extreme south. In Arabic it is humez, in Kabyl hammez ; in Egyptian 
homos OT omos and in Varaien nakhud. Aitchison says that in Khorasan it 
la known && nakhund. De CandoUe observes that south of the Caucasus it 
is known in Georgian as nachuda ; in Turkish d Armenian as nachius or 
names which He Candolle asks whether they may not be coimected 
with the Sanskrit c/iennafca. In India the Arabic and Persian names are often 
xised by Muha madan writers. Thus in the Ain-i-Akbari, written 1690 (Bloch- 
a , transh, i,, 62), ention ia meAe oi nukhud ddl aa a pulse, the price of 
which is given, and it is expressly stated not to be met with in Kashmir (tTarrett, 
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transl., ii., 350). It is cririous, however, that no mention is made of gram in 
the Memoirs of Baber (written about 1519 a.d.), so that it may fairly be inferred 
gram was not an important article of food with the army under the first great 
Mughal conqueror of India. Baber’s silence regarding it may, however, have been 
a pure omission, or a consequence of its not having been a pulse new to him 
on his arrival in India, for it seems certain it was known to the people of 
India from a fairly remote period. By Hindus it is invariably described under 
its Sanskrit name, or some derivation from that. Susruta {Ayur Veda (Hessler, 
transl.), bk. i., ch. xx., 49), for example, alludes to it under the name of hariman 
fhata as one of the specially wholesome articles of food- The name harimari- 
dkakam is very largely given to it by the present Ta.mil-speaking races. It is 
mentioned in the Puranas but apparently not in the Institutes of Manu. The 
vinegar made from the dew found on the leaves is referred to tmder the name 
chana-kdmla by most of the Sanskrit medical writers. 

Varieties. — While it is quite correct to say of it to-day, as it was when the 
Ain-i-Akhari was written, that Bengal gram is not cultivated to any extent in 
Kashmir, still there is a special for of the plant fairly extensively produced in 
the western temperate and alpine regions, between 9,000 and 15,000 feet in 
altitude, such as in Piti, Lahul, Kumaon and Tibet. This has been described 
by botanists as a distinct species under the name of c. soongaricum, Steph. 
It bears the following vernacular names : — tizhu, jawdne, banyarts, sdrri or serri — 
names apparently unconnected with those given to c. arietimtm ; and since 
c. soongarictt tn is only met with in alpine Central Asia, it may be assumed 
to be there indigenous. 

So also a very special variety or distinct species is known as kabuli gram. 
This has been much talked of recently, and even experimentally grown in India, 
but with indifierent results. It is apparently a form peculiar to the country 
indicated by its name, though it is specially mentioned by Buchanan-Hamilton 
as met with by him in Dinajpur about 1809. It is thus a form that has been 
experimentally grown in India for a century or more. It is a much more robust 
plant than the ordinary gram, and has large white seeds. But in addition to 
these special Trans-frontier varieties, India itself has also several fairly distinct 
cultivated forms indicated by the colour of the pea, viz. red to yellow, brown, 
creamy white and almost black. But in no part of India or of its mountainous 
frontier has any botanist recorded the existence of wild or even naturalised 
representatives of any form of gram. They aU exist p-urely and simply as 
cultivated plants, and on the plains are usually crops. It seems highly 
probable, however, that the forms of chick-pea originated in the tract of country 
between the Caucasus and the Himalaya. And if that opinion be accepted 
they can be regarded as having been carried into Southern Europe, Persia and 
India in very ancient times. But it seems probable that at least one of the 
forms may have originated in Persia, so that the chick-pea may have been also 
indigenous to that country. 

CULTIVATION. —Area , — During the five years ending March 1905, the 
average area shown in the volume of Agricultural Statistics for British India 
as devoted to this crop, comes to almost II million acres, and for the Native 
States a little under 2 million acres, so that an estimate of 12 million acres 
for the whole of India would be under rather than over the mark. The 
most important, producing province is that of Agra, which during the 
period named possessed an average of 3| million acres, or say one-third 
of the Indian area. This is followed by Oudh (with million acres), by 
the Panjab (which fluctuates very greatly, the area in 1899-1900 having 
been only 658,468 acres, and the very next year 3,405,121) ; by Bengal 
(with approximately one million acres); by Bombay, the Central Pro- 
vinces and Mysore (with each normally a little under a million acres) ; by 
Gwalior (which has as a rule J iliilhon acres) ; by Berar, Madras and the 
North-West’ Frontier Province (with each about 150,000 acres); by Sind, 
Upper Burma, Alwar, Bharatpur and Kotah (with each about 70,(X)0 
to 100,000 acres) ; and lastly by all the other Provinces and Native 
States (which have each much smaller areas). It may thus he accepted 
that the upper basins of the Ganges and the Indus (which correspond with 
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Upper Bengal, the United Provinces and the Panjab, also the adjacent 
portions of the Central Provinces, Central India and Rajputana) con- 
stitute the great gram-producing area of India. It has been repeatedly 
pointed out that a hne drawn from Bombay to Patna would approximately 
divide India into two sections, the northern being the great gram area 
and the southern that in which gram is a very subordinate crop. 

Production and Yield , — The yield of gram to the acre is annually Production 
reported by the various Governments and Administrations. It is shown Yield, 

to vary greatly according to suitability of soil and climate ; the highest Highest in 
returns are in the provinces of chief production. In Bihar (the upper 
division of Bengal) the yield comes to 855 lb. per acre, for land not irri- 
gated ; in the United Provinces, 800 lb. ; in the Panjab, 634 lb. ; while 
in Bombay, under similar conditions, the yield is only 410 lb. and in the 
North-West Frontier Province still less — 406 lb. But irrigated land gives 
a higher yield than unirrigated : in Bombay as much as 1,200 lb. have 
been recorded ; 950 lb. in the United Provinces ; 835 lb. in the Panjab, 
and 632 lb- in the North-West Frontier Province. Taking the nine chief Mean Yield, 
producing provinces and accepting for a calculation of total production 
the mean of the published returns for 1901-2, on unirrigated cultivation, 
we arrive at the figure of 600 lb. as a possible safe average for all India. 

This, worked out to 10 million acres, or considerably under the present 
area, would show a total production of 53 million cwt. But that very Total 
large amount would in all probability be under rather than over India’s 
actual supply, since this pulse is largely grown as a mixed crop and also 
as a garden vegetable, tracts not likely to be fully covered by its recorded 
acreage as a field crop. 

It may be useful to take up the provinces one by one and exhibit 
the features of their gram- cultivation etc., that may be of interest : — 

engaL — Gram requires the same land as wheat, barley, linseed and engaL 
peas. It cannot be grown on sandy soils but requires a moderately heavy 
clay-loam. Five or six ploughings are given, commencing towards the 
close of the rains. About the latter half of October to the first week in Seasons. 
November it is sown, and the crop ripens in February to March. The 
quantity of seed required ranges from 27 to 36 seers, more being needed 
when “ broadcasted ” than when “ drill ” sown. The plants are pulled up 
by the roots, made up into loads, and carried to the threshing-floor. The 
straw and the husks of the pods form excellent fodder. The yield is rodder. | 
stated to be about 9*7 maunds (or, say, approximately 800 lb.). The cost cost of _ 
of cultivation (according to the Report of the Dumraon Experimental 
Farm for 1902-3) has been put at Rs. 15-1-8, and the money value of 
the crop at Rs. 44-12-3 an acre. [Cf. Buchanan-Hamilton, StaL Acc. 

Dinaj,, 1833, 174, 184 ; Basu, Agri. Lohardaga, 1890, 34 ; Barclay, Fungal 
Disease, Agri, L^g,, 1895, No. 20, 381.] 

ur a , — Cultivation is important only in the upper districts. In urma. 
Meiktila {SetU. Rept., 1896-8, 10) it is said the land is prepared in October Seasons, 
and the seed" sown in November after having been soaked in water for 
a day and then sown broadcast. The crop ripens in February. The 
plante are tied up in bundles, dried in the sun, and threshed out either by 
sticks or by being trodden under foot by cattle. The harvest-time, all 
over the province, is from February to April. One basket of seed to the 
acre— the yield being 15 to 20 baskets. There are three groups of districts Distriots: 
according to date of sowing, viz (1) September to October; Lower nange in Time. 
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Chindwin ; (2) November : Shwebo, Sagaing, Mandalay, Pakokku, 

Myingyan, Meiktila, Magwe and Yamethin; (3) January : Minbu and 
Thayetmyo. The district with the greatest area appears to be Pakokku, 
followed by Minbu and Sagaing. 

Central Provinces . — In these provinces a rotation of gram, massur 
(Lens) or hutana (JPistmi) with wheat is much valued since the soil 
is thereby so improved that it does not require manure. This has been 
specially investigated at the Experimental Farm of Nagpur. [Cf, Eept. 
1900-1, 10, 12 ; 1901-2, 9-10, 13 ; 1902-3, 8-9 ; 1903-4, 7, 8, 9 ; Voelcker, 
Improv. Ind. Agri,, 1893, 26-7, 234-6.] Gram is sown in October- 
November and harvested March- April. Two forms are mentioned as 
specially valued, a grey and a white. It suSers very much from falls in 
temperature or by hail-storms. In Narsinghpur, Hoshangabad, Betul 
and Raipur the crop is of special importance, and of Sambalpur it might 
be said gram is not cultivated. In a “ Note on the Outturn of Land 
Under the Principal Crops,” Sir J. B. Fuller has shown that the average 
outturn ranges from 377 to 860 lb. an acre, and that the standard there 
accepted was accordingly 600 lb. 

United Provinces . — Very little of importance has appeared regarding 
the gram of these provinces subsequent to the publication of the Dictionary. 
Duthie and Fuller observe that there are two main varieties grown — 
a large- and a small-grained plant. The former is reddish and the latter 
light-brown coloured. A black variety is not uncommon and there is also 
a very large white-grained form known as the Kabuli, which is, however, 
raised mainly as a curiosity. It resembles the Spanish form spoken of as 
garhanzos. Gram is largely grown as a mixed crop with wheat or barley. 
This would appear to have been the practice in Europe in classic times. 
Thus, for example, in the Geoponicon (a work attributed to the Emperor 
Constantine, a.d. 300) there occurs an interesting passage to the effect 
that cicer seeds should be soaked in warm water the day before they are 
sown, and ‘'some add nitre.” Then follows the observation that if an 
early crop be wanted it should be sown together with barley. The Indian 
practice is thus apparently a very ancient one. 

The seasons of sowing and reaping are those already mentioned, viz. 
September to October and March to April or May. It is a dry crop mainly, 
and "will grow on soils too poor for wheat. The outturn is on an average 
said to be 12 maunds (984 lb.), valued at Rs. 30, and the cost of cultiva- 
tion Rs. 12 to 13. Within recent years the area under this crop has in 
many districts apparently been greatly expanded and at the expense 
evidently of wheat. It may be grown on a heavy clay to a rich loam, 
preferably the former. The tops of the shoots are nipped off with a view 
to make the plants bushy and thus increase the outturn. 

Rajputana and Central India . — The seasons of sowing and reaping 
are those already mentioned. Of Bharatpur it is estimated that the cost 
of cultivation comes to Rs. 6 to 10, the produce Rs. 20 to 10, nnd the net 
profit per acre would therefore be Rs. 14. It is said that the average 
yield in Ajmir is 300 lb. and in Merwara 446 lb. an acre. 

Pan fab . — This pulse is by Baden-Po well, Stewart and Aitchison spoken 
of as largely cultivated throughout the provinge. Numerous passages 
regarding the methods of cultivation, seasons, yield, etc., will be found in 
the Settlement Reports and Gazetteers. One feature of interest may be 
specially noted, namely that the plant grown is said to succeed fairly 
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well on tlie sandy soils of many tracts of the province, especially as a 

mixed crop with wheat. Of Montgomery district it is observed there Mixed drops. 

are both spring and autumn crops. It is not grown in the hill districts, a Two drops. 

fact accounted for by some through the curious belief that the crop has 

a special affinity for lightning and is in consequence often destroyed 

by it. In most of the Panjdb districts, on the other hand, it is believed 

that manure is harmful to gram. It is sown in October and reaped in Seasons. 

March and April. Christmas rains are beneficial, but if heavy rains fall 
in spring the crop is believed to be much injured. As a rule gram is not 
preceded by an autumn crop. The plants are topped ” by hand in 
order to cause them to branch. But like other rahi crops it is ordinarily isrot weeded, 
not weeded. The chief districts are Ferozepore, Ludhiana and Hoshiarpur. 

[0/. Be'pU Exp. Farm^ Ly allpur y 1901-2, 17-8.] 

o bay and Sind . — Mollison (Lc. iii., 73-8) gives a useful account o bay 
of this pulse as cultivated in Bombay Presidency. He mentions four and ind. 
forms distinguished by the colour of the seed, namely black, dark red • 

to brown, yellow to yellowish-red, and white to creamy. He remarks 
that the first three are often grown mixed but that the yellow of Gujarat is Gujarat Grain, 
larger than that of the Deccan and when sold pure commands a higher 
price than the mixed pulse. The white is met with in Ahmednagar and 
may, Mollison thinks, be the Kabuli gram already repeatedly mentioned. 

The area of production depends on the extent of the rain that falls in Production. 
September and October — when abundant, the area is increased. It is 
grown on the same class of soils as wheat, and the two crops are often 
interchangeable. Gram is a fairly important crop in the Deccan and 
Karnatak. It is grown in three ways : (a) as a dry crop in deep black oMef Crops, 
soil, and is then usually the sole crop of the year ; (h) as a dry second 
crop following rice, and occasionally (as in the Panch Mahals) as an ordinary 
dry crop after Icharif maize ; and (c) as an irrigated crop liberally manured 
and regularly watered. In Bombay gram is rarely grown as a mixed crop 
with wheat or barley, though it is often fined with lineseed or safflower. 

It is everywhere recognised as a valuable rotation, and in addition to 
nitrating the soil it forms such a dense surface herbage as to kill weeds it Mils Weeds, 
and in that way improves the soil. The usual seed rate is afiput 40 to 
50 lb. an acre. [Of. Crop Exper. Bomh.y 1895-6, 6.] It is sown in October seasons, 
and November and ripens in February to March and April. Experiments 
performed at Poona Experimental Farm (1895, 10-11) confirmed the 
reputation of the advantage in nipping ofi the early green buds. But Early Buds 
too frequent cultivation of gram on the same land causes liability to 
disease. Cold is harmful, frost fatal. Cloudy weather and heavy rains 
during the setting of the fruits are alike harmful. Many experiments 
have been performed (reported under Crop Experiments) to ascertain oostof 
the cost of production and incidence of assessment. In 1896-7 two fields Troduotion, 
unirrigated were tested and gave the total value of produce as Es. 17-12-0 
for the one and Es. 15-15-9 for the other, the assessment showing an in- 
cidence of 12 •67 per cent, in the one and 16 ’45 in the other. These fairly 
represent the average of all results, thougfirno calculation could be applic- 
able to the whole Presidency since the conditions and necessities vary 
so ^eatly. [Tfe ^Experimental Farm Reports teem with interesting 
particulars regarding this crop, and should be consulted.] 

erar.— There is nothing of any material importance to add re- erar. 
garding this province to the particulars already recorded under the 
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THE BENGAL GRAM 

Central Provinces and Bombay. It occupies about 24 per cent, of tbe 
area devoted to cold-weather crops and is most abundant in Basim, 
Buldana and Wun. 

Madras* — Bengal gram is an unimportant crop in Madras Presidency, 
its place being taken by the horse-gram [Dolichos Mflorus), The 
manuals of North Arcot and Coimbatore districts contain, however, brief 
paragraphs regarding it. 

Mysore , — The Gazetteer of this State will be found to ^ give some 
useful particulars in connection with gram cultivation. It is grown on 
black soil, and as a second crop following ragi, 

USES OF GRAM, — ^It would be beyond the scope of this article to 
afford details of every economic property of gram. The seed is exten- 
sively eaten both by men and cattle in every part of India except Madras. 
[Of. Elliot, Farinaceous Grains, 1862, 294-5.] The pea is often parched 
and used in that form as diet, especially when cooking may be difficult or 
impossible. It is in this sense frequently of exceptional value to the 
Indian Army. The seeds are also steeped in water to remove the husks, 
then mashed up and boiled alone or with onions, etc. (and thus made into 
a thick soup), or the split peas may be cooked along with rice. Ground into 
flour gram is used in various ways, such as in the preparation of sweetmeats 
or biscuits. Although it is by far the most extensively consumed of all 
cattle foods in India, the results of the effort to introduce it into Europe as an 
article of horse food have not been encouraging. It would seem that when 
given in large quantity to animals not accustomed to it, poisonous effects 
have been observed. It has not, however, been placed beyond dispute that 
the grain used in Europe was pure gram. If adulterated with the pulse 
Lathyrus sativtis the effects attributed to gram could be easily under- 
stood. [Consult the observations on this subject in the D,E.P,, ii., 279.] 
The young tops are largely collected and eaten as a Pot-herb. More- 
over when sun-dried they may be preserved and used as required. As 
a Fodder, gram-straw has the reputation of being inferior to that of other 
pulses owing to the amount of acid liquid (which contains oxalic, acetic 
and malic acids) found on the dew-besprinkled leaves. Still the stems, 
leaves an(i husks constitute important articles of Indian cattle food. 
They are specially valued for milch-cows, and are cut up and mixed with 
common straw. 

The property of the green plant in affording an acid liquid often called 
a Vinegar has been known ff:om the remotest antiquity. It is sys^te- 
matically collected by spreading clean cotton cloths over the growing 
plants at night and collecting from these the vinegar with which they 
have become charged. This is used both medicinally and in diet. 
One of the earliest European travellers who described this vinegar-dew 
was Dr. Hove, who explored the agriculture of Gujarat in 1787. \Cf. with 
Birdwood, Baden-Powell, Moodeen Sheriff, etc. ; see also Vinegar, p. 1109.] 
Cbe istry , — Church {Food-Grains of Ind., 1886, 128 ; suppl., 1901, 12) 
gives the results of his examination of the husked peas :~The nutrient ratio 
he found to be as 1 : 3‘3 an<J the nutrient value 84. Similarly C. soon- 
y aricmn ga>ve a nutrient ratio of 1 :2*8 and the coagulable albuminoids 
amounted to 19*8 per cent., so that this form of the pulse is rather richer 
in albuminoids and in oil than are the seeds of the common gram. Leather 
has critically examined numerous samples of gram from aU parts of India 
and has published in The Agricultural {1901, No. 10, 358-9 ; 1903, 
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No. 7, 151, 155, 1 63) tlie results of his chemical investigations. Mr. Moreland 
has investigated the question of the extent to which gram may be used in 
the reclamation of upland usar soils. [Cf, Agri. Ledg., 1901, No. 13, 424.] 

INDIAN TRADE IN ORAM, — In a previous paragraph the area has 
been accepted as approximately 12,000,000 acres and the yield something 
like 53,000,000 cwt. Gram is consumed very largely locally, so that the 
returns of foreign trade are comparatively of little value. Gram and 
millets are very much more the staples of Indian diet than are wheat, 
barley or rice. A study of the rise and fall in the prices of these grains 
afiords, therefore, a surer indication of the cost of living and of the abun- 
dance or scarcity of food than can be learned from almost any other 
commodity (except perhaps the imports of copper metal). Were it 
possible to prepare a complete statement of the internal traffic in gram, it 
would be seen to what extent the resources of one province are drawn upon 
to supply the necessities of another. Unfortunately the record of internal 
transactions is very much less complete than the returns of articles received 
from or delivered to the shipping. 

The total exports have rarely exceeded half a million cwt. In 1895-6 
they were returned at 633,199 cwt., but the mean of the decade ending 
March 1904 comes to only 335,000 cwt., or 0*632 per cent, of the esti- 
mated total production. In 1906-7 they were 846,583 cwt., valued at 
Rs. 32,31,744. But of the exports a mean of about 35,000 cwt. goes from 
Madras, and should therefore be removed from the returns of Cicer 
arietinum and credited to those of horse-gram {DoUchos 
so that this correction would very possibly bring the exports down to 
approximately \ per cent, on production. A feature of interest in recent 
returns is the growing importance of Sind (Karachi) as an exporting centre. 
Still another fact may be added, namely that the major portion of the ex- 
ports is commonly consigned to Mauritius, but sometimes to the United 
Kingdom ; the traffic with the latter, however, seems subject to extreme 
fluctuations. By the coastwise trade 692,212 cwt. were carried in 1905-6, 
of which 370,165 cwt. went to Madras, about half from Bombay, and 
one-sixth each from Bengal, Sind and Burma. Of the rail-borne traffic 
nothing can be said, since gram is collectively returned with pulses. 

Turning now to the available particulars regarding prices of gram. 
The years 1896 to 1901 have to be excluded from consideration as these 
were characterised all over India as years of scarcity and famine. But 
the effect of the increased facilities of railway communication may be 
said to have raised the price in centres where it was abnormally cheap 
and lowered the price where it was abnormally dear. Taking India as a 
whole the price seems to have been slightly increased, but not dispropor- 
tionately with other commodities or with wages. In Assam gram sold in 
1884 at 12*4 seers to the rupee (or say IJc?. per 2 lb.), and in 1903 at 11*85 
seers. In Bengal for the corresponding years it was 18*1 and 16*71 ; in 
the province of Agra 24*12 and 19*8; in Oudh 25*66 and 22*54 ; in 
Rajputana and Central India 21*36 and 18*31 ; in the Panjdb 32*22 and 
21*06 ; in Sind and Baluchistan 20*49 and 15*76 ; in Bombay 18*08 and 14*2 ; 
in the Central Provinces 26*81 and 17*75 y and in Berar 19*84 and 14*81. 
The mean of all these returns would be 21*9 in 1884 and 17*79 in 1903. 
That is to say one seer (2 lb.) would in the former year have cost 0*7306 of 
an anna (or of one penny), and in the latter year 0*8939. But the selection 
of single years for comparison, and the striking of means and averages in 
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tEese, can never be seriously advanced as evidence of value. For one thing 
it seems likely that the full effect of the years of famine was not effaced 
by 1903, and that better results would be shown in subsequent years. 
Local and accidental peculiarities are ignored by all such calculations. 
Recent Returns. Still, the figures given are of some interest. Later returns for 1905, which 
have since come to hand, show the following prices (seers to the rupee) : — 
Eastern Bengal and Assam, 12*61 ; Bengal, 14*99 ; Agra, 17*34 ; Oudh, 
17*21 ; Eajputana, 16*3 ; Central India, 15*71 ; Panjab and N.W. 
Frontier, 20*63 ; Sind and Baluchistan, 15*5 ; Bombay, 13*59 ; Central 
Provinces, 16*49 ; and Berar, 15*14. 
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CINC NA, ; Cinchona and Peruvian Bark, Jesuits’ 

Bark ; ecorce de quinquina (Fr.) ; chinarinde (Germ.) ; Rubiace^. 
The species of Cinchona that yield Quinine are the most recently culti- 
vated of all important plants. They are natives of the mountain forests 
of Bolivia, Peru, and Ecuador, and are chiefly met with in the valleys 
with an eastern trend from the great Andes, at altitudes between 3,000 and 
9,000 feet and also in the western valleys of the central area. 

istory. — Sir George King, — than whom few persons have a higher claim on 
the respect of the people of India — opens his Manual on Ginchona Cultivation 
with the following passages : — “ Of the date and manner of the first discovery 
of the curative effects of Cinchona Bark, in malarious fevers, we know nothing. 
And we are almost equally ignorant who the discoverers were, some writers 
claiming that merit for the aborigines of South America, while others assert, and 
with apparently gi’eater accuracy, that not only did the Indians know nothing 
of the virtues of the bark, until these were pointed out by their conquerors the 
Spaniards, but that they still refuse to use* the bark as a febrifuge. The introduc- 
tion of this medicine to Exirope is associated with the Countess of Chinchon, wife 
of a Spanish Viceroy of Peru, who having been cured by its use of an attack of 
fever, contracted while in that country, brought a quantity of the bark to Europe 
on her return from South America about the year 1639.” Acquaintance with 
the virtue of the bark seems, however, to have been disseminated over the world 
with remarkable rapidity. It was discussed, extolled, and defended by Chiflet 
in 1653 ; by Badius in 1656 ,* by Roland Sturm in 1659 ; by Morton in 1692; 
and by Pomet in 1694. It was known in London in 1655, and became officinal 
in the Pharmacopaedia in 1677. Fryer, who visited India in 1675, speaks of a 
“ Brachmin ” who gave a powder prepared from natural cinnabar in the cure of 
fever “ which works as intallibly as the Peruvian Bark.” This curiously interest- 
ing anecdote shews the rapidity -with which the knowledge of this drug was carried 
across the globe. A century later it was fully described in an Indian work on 
Materia Medica under the name Bark.” This was -written by Mir Muhammad 
Husain {Mahhzan-el'Adwiya, 1770), who specially remarks that its virtues had 
been discovered by a sect of Christians called Jesuits. He adds that it bears the 
name of Icina-Tcina. This is its name in the language of the Incas, and it gave 
origin to the French name quinquina, as given by Condamine originally, and to 
chiTia in Spanish. The French obtained the bark in 1679, for it is recorded that 
Louis XIV. purchased a supply from an Englishman of the name of Talbor or 
Tabor. Talbor, like many of the Native doctors of India to-day, made his 
reputation and fortune through a fever mixture the chief ingredient of which was 
quinine. Nothing, however, was known to the botanical world of the plant from 
which the medicinal bark was procured until 1739, when MM. La Condamine and 
Jussieu studied it, during an astronomical expedition to South America. The 
former sent a sample to Linnaeus from Cajanuma, and in consequence in 1742 it w 
named ditchona, and in 1753 .Linnaeus e&tal3lished the species C. ojTiciwaii®* 
The plant is sometimes now kn6*wn as oan Conaaminea after its discoverer. 
The first living plant was shown in Europe in 1840, having been raised ‘ 
Paris from Weddell’s Bolivian seed, namely, c. CaUsaya. Thus, briefly, the 
medicinal bark was discovered in 1640; the plant was named a century later ; 
and still another century later a specimen was grown in the Jardin des Plantes 
of Paris. 
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But if a lady was directly instrumental in the discovery of the great merits 
of this drug, a no less distinguished lady, the wife of a Viceroy of India (Lord 
Canning), was closely connected with its ultimate successful cultivation in India. 

Br. Ainslie in 1813 lamented the fact that Cinchona was not grown in India. 

Br. Boyle in 1835 recommended that the Cinchona plants should be taken to 
India and grown on the Khasia and Nilgiri hills. About the same time Fritze, Jaya. 

Miquel and other botanists advanced the claims of Java. No effort was, how- 
ever, made for twenty years, not in fact until the heavy mortality through fever, 
during the Indian Mutiny, forced the subject into pubhc attention. It was, Indian Mutiny, 
moreover, well known that a reckless and selfish process of bark-collection was 
seriously endangering the world’s future supplies of the drug. These circumstances 
combined to lay emphasis on the final recommendation of the Government of 
India, viz. that seed and plants should be procured for experimental cultivation 
in India. In consequence, Mr. (now Sir) Clements B. Markham was entrusted Sir Clements 
with the delicate and difficult task of procuring supplies. The subsequent Markham, 
incidents and final success which he attained are matters of history, and need 
not be here detailed. Sir Clements procured the services of several gentlemen 
whose names are all closely associated with his own, namely Spruce, Pritchett, 

Weir and Cross. The energetic co-operation of the Bireetor of the Boyal Gardens, 

Kew, guided and controlled all the subsequent efforts. Various consignments of 
plants and seeds were taken to Kew, and finally carried to India, certain plants India, 

having in due course been established on the Nilgiri hills. So far, however, the 
attempt to introduce the trees into Bengal had been a failure. On the other 
hand, the efforts of the Butch botanists and chemists in the naturalisation of 
c. Caiiaaya, and C. iPahitdiatra were crowned with complete success, and in 
consequence the noble Lady Canning discussed with Br. Thomas Anderson, of 
the Boyal Botanic Gardens, Calcutta, the desirabiftty of a further effort being 
made to introduce the most useful species, if possible, from Java into the moun- 
tains of Bengal. Shortly after Lady Canning herself fell a victim to the scourge 
that she aimed at alleviating, Br. Anderson was, however, deputed to Java, Java, 
and he brought back with him a fairly large consignment of plants, some of 
which he left in Ceylon, others in the Nilgiri hills, and finally took a set to 
Calcutta Botanic Gardens and ultimately to Barjeeling. But many mistakes 
as to altitude, climate, method of treatment, best stock and the like, had to 
be corrected before a plantation could be established. Br. Anderson Lived, Ajiderson and 
however, to see his labours brought to a satisfactory conclusion, and then, like King, 
the great lady who had sent him to Java, he died suddenly of malarial fever. 

But his laborious work was placed in the hands of a worthy successor — Sir 

George King. It would occupy many pages to narrate even the more striking 

features of the subsequent achievements. Anderson acclimatised the plants Successful 

in Sikkim Bung made their cultivation and the manufacture of quinine a com- Manufacture. 

mercial success. Suffice it, therefore, to say that a department has been so 

organised that the Government of India have long since discontinued to import 

quinine ; the hospitals have been given a limitless supply of the finest quSity 

at less per pound than a few years ago it sold at per ounce, and lastly, and by 

far the most remarkable accomplishment, packets of one dose are now sold in 

every Post Office, throughout the fever-stricken tracts, at the nominal cost of Post Office 

one farthing. This invaluable medicine has thus been brought to the very Jackets. 

door of even the poorest peasant of India, and it is no wonder, therefore, that 

recurrent vital statistics mark year by year the steady conquest of India’s greatest 

and direst scourge. Truly, therefore, may it be said of Lady Canning that she Lady Oanuing. 

died to save others. 

, [C/. the following works, in amplification of the enumeration given in the 
Dictionary, may assist the reader to discover the fuller particulars which he 
may desire regarding the history, botany and cultivation of the Cinchona- 
yielding plants : — Lambert, Oenm Ginchona, etc., incl. Vahl, Dissert., 1797-1821; 

Bergen, iKonog. der China, 1826; Weddell, Hist. Nat. Des. Quinq., 1849 ; Par- 
liamentary Returns E. Ind. Cinchona Plantations, 1852-75 ; Markham, Peruvian 
Ba/rh, 1860 to 1880; also Travels in Peru and India, 1862, 483-520 ; Planchon, . 

Des Quinquinas, 1864; Howard, Quinology East Ind. Plantations, 1869; Triana, 

Nouv. Etud., Quing., 1870 ; Campbell Walker, Rept. Govt. Ginchona Plant., 

1876;^ Cross, Rept. G. condaminea in Ecuador, 1861 ; also Rept. mission U) S. 

A-vn^rica, etc., 1877—8 ; Bidie, Cinchona Cult. vn Br. Ind., 1879 ; Moens, Kin ult. 

■in Azie, 1882 ; Gorkom, Handhooh Cinch. Cult. (Jackson, tra 1.), 1883 ; Holmes, 

Q, Ledgeriana, m Journ. Linn. Soc., iS^Q,:K-sii., Zl4^%0 ;NiQh.oUs, Textbook Trop. 
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Agri.^ 1892, 221-9 ; Heuz6, Lea PL Indust., 1895, iv., 324-34 ; Holmes, Cat. 
/ ’ , ' Med. PL in Mus. Pharm. Soc. Gt. Brit., 1896, 69-81 ; Lotsy, Qouver, Kinaon- 
''' derneming de Local, van het Ahaloid, 1898; Broekhuizen, De Kinacult., 1898 ; 

Heimers, Lea Quinquinas de Cult., 1900 ; Semler, Trop. Agrih., 1900, ii., 242-77 ; 
Jumelle, Lea Cult. Colon. {Indust.), 1901, 226-48 ; Ann. Pepts. Govt. Cinchona 
Plant. Beng. and Mad. up to 1904 ; Moral and Material Progress and Con- 
dition, India, 206 ; etc., etc,] 

pecies, Varieties and Races. — There are about 30 to 40 species of 
Cinchona, and also numerous hybrids, varieties, and special cultivated 
races. Indeed so readily do the species cross and sport that it is im- 
possible to grow two or more side by side and obtain from them uniformly 
pure seed. On this account grave doubts have been entertained re- 
garding the specific values of many well-known forms. The commercial 
barks of to-day are obtained from about a dozen forms of which C. Cali- 
saya and Jbedgeriana are the most highly valued. To these would 
have to be added the special hybrid that appeared in Sikkim some few 
years ago, and is now spoken of as “the hybrid.” The following brief 
abstract of the more important species may be useful : — 
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C. C li y 5 Weddell ; The Calisaya Bark, Yellow Bark, etc. 
A very variable species with a trunk, when full grown, twice as thick 
as a man’s body. Largely grown in Sikkim, at moderate, elevations 
(1,500 to 3,000 feet), and one of the most valuable of all forms, but is difficult 
to cultivate. The seed of this form was originally sent to Europe by 
Weddell. It was raised in Paris in 1851 and one plant was presented 
to the Dutch, by whom it was successfully conveyed to Java ; and in 1873 
Dr. van Gorkum reported that it was the chief form grown in Java — ^its 
most important alkaloid being Quinine. It was the species Markham 
specially charged himseM with the task of securing in Bolivia and Peru. 
But it has many varieties, one of which is of very special merit, viz : — 

V p. Le epi . — The story of the origin of this form is very 
interesting. Mr. C, Ledger was travelling in South America on behalf of 
Australia in search of an animal resembling the alpaca sheep. His servant 
mentioned to him that it was difficult for collectors to procure the seed 
of the finest quality of cinchona because of the suspicion in which all 
persons interested in that drug were held. Accordingly Mr. Ledger said 
he would like to get some of the best seed, and in due time he was supplied. 
This was taken to Europe and sold. The major portion went to Java, 
but a small quantity found its way to the Nilgiri hills and a still smaller 
portion to Sikkim. The Java seed yielded 20,000 plants, the Nilgiri 
either failed to germinate or was neglected and lost, and the Sikkim grew 
and in time became the parent stock of the plants in the present Bengal 
plantations. In 1880 Mr. Gammie reported of Sikkim that he had 10 
acres under Jbedgeriana^ and last year’s report shows that out of the 
total 3,306,763 trees in the Government of Bengal’s plantations, 2,566,067 
were Jbedgeriana. This plant was subsequently introduced into the 
South Indian plantations, and flourishes well in the Wynaad at 3,000 feet 
altitude. It yields a high percentage of quinine, and is deservedly the 
most popular of all stocks. But it is comparatively a small tree, and the 
yield of bark correspondingly “less than with the larger forms. In Java 
some of the richest stocks are never allowed to seed, but are grafted on 
to other seedhngs of this variety, and the high-yielding forms thus care- 
fully developed and conserved. The same plant taken to India will, 
however, yield less than half the regular produce in Java, 
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C. Offlcltx lls, Hooh. ; the Loxa or Crown Bark^ the Pale 
Bark of commerce. This is a native of Ecuador and Peru, and with 
C. succiruhra was the species assigned by Markham to his colleague 
Spruce to discover. It is grown at high elevations. (above 7,000 feet) in the 
Nilgiris, Ceylon and Sikkim, but not extensively. It is a weak, straggling 
tree, attaining at most only 20 feet in height. Its cultivation in Sikkim 
has, however, been almost abandoned owing to the climate being too 
moist, but it is perhaps the most important of the species grown in the 
Nilgiri hills. 



C. ueeipubr , Pavon ; the Eed Bark. This is largely cultivated Bed Bark, 
on the hills of South India at altitudes of from 4,500 to 6,000 feet ; at south India, 
higher altitudes the growth is too small to make its cultivation profit- 
able. On the hills east of Toungoo in Burma and in some parts of the 
Satpura range of Central India it is grown, and also met with in the Govern- 
ment plantations of Sikkim, but is not popular, and is rapidly being re- 
placed by Ledgeriana. It is a hardy plant with a bold sturdy stem. 

In rich and sheltered situations it grows to the height of 50 feet or more. 

The leaves are bright apple-green in colour, the plantation in consequence 
looking light and bright while one of C. officin alis looks dark and gloomy, 

CULTIVATION. 

Cli ate and Soil. — None of the medicinal species will stand frost, Cultiva- 
though they prefer a cool climate in which the contrasts between tion. 
summer and winter and between day and night are not very great. an?sdi 
At Ootacamund, about 7,500 feet above the sea, the minimum lowest 
temperature in the shade is about 49° and the maximum 69° F. ; at t perature. 
Neddiwattum, 2,000 feet lower, the minimum is about 54° and 
the maximum 66° F. In the Rangbi Valley, Sikkim, at 3,332 feet in 
altitude the minimum may be given as 40° and the maximum at 
88° F. This might be spoken of as ideal for succiriihi^a but rather 
cold for Calisaya. A more congenial climate for both species would 
therefore be at an altitude of 2,500 feet. In the matter of humidity, the Humidiiy. 
requirements of the cinchona were at first misunderstood. It has been 
found in the Nilgiris that all the species (particularly the red barks) 
withstand longer droughts than were thought possible. All the species 
assume a yellow tint during the rains, and in the Nilgiris all make their 
most vigorous growth during the time when sunshine and shower alternate. 

In Siklam succin^ibra makes most progress during the latter half of 
the rains, but both on the Nilgiris and on the Himalaya the plants con- 
tinue to grow for two nionths after the rains cease. The rainfall of Oota- Rainfall, 
camund is about 44 inches, that of Neddiwattum 105 inches per annum. 

The rainfall of the Sikkim Plantations of Rangbi is about 166 inches. The 
species are impatient of stagnant moisture, and therefore require an open Son. 
gravelly subsoil, a sloping exposure, and a rich loam (especially so if of 
volcanic origin) to dry clay soil. Accordingly they succeed better on 
recently cleared forest than on old exposed grassy lands. 

Propagation. — They may be raised frorn^ seeds or multiplied by cuttings Propagation, 
or layerings. The seeds may be sown in open beds of specially prepared 
soil shaded by a temporary roof, or in shallow boxes. The seeds should seed: outtinga: 
be sown somewhat thickly and sprinkled over with fine soil. They should • 

be watered fairly freely, and in six weeks they will germinate. When the 
seedlings have got two or three pairs of leaves they should be transplanted Tran^ianting. 
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in lines about 2 inches apart each way. When about 4 inches high, they 
should be again transplanted into hues 4 to 5 inches each way. When 
9 to 10 inches high the seedlings will be ready for being placed in their 
permanent positions, and should be transplanted in wet and cloudy weather. 
They are then placed at distances of from 4 to 6 feet apart, according 
to species or local necessity. The red-bark may become a considerable 
tree, the crown-bark a medium tree, and the yellow-bark a bush 
or small tree. Wide planting would thus obviously be an error, especi- 
ally for the two last-mentioned forms. In fairly close planting the 
ground is covered quickly; the plants in consequence shade the soil 
and check the growth of weeds, protect the surface roots, and produce 
straight stems that oppose a more compact and thus enduring face to 
destructive winds. If they are found to be too thick they can be thinned 
out, and an early crop of bark thus obtained. 

Bark Cultivation and Preservation . — The first crop, as already men- 
tioned, is usually obtained by thinning out the plantation, when perhaps 25 
per cent, may be at once uprooted and barked. This thinning out may with 
advantage be continued during the fifth or sixth years of growth, when 
perhaps not more than half the original plants may ultimately be left 
in the plantation. The bark is richest in alkaloid when the plant is about 
four years old. It remains at about the same level till the seventh year ; 
after that period the proportion of alkali to bark slowly diminishes. The 
modern practice accordingly is to completely uproot a patch after the 
plants (more especially Calisaya) have attained the age of 12 to 14 years. 
The roots are carefully washed and barked ; in fact the richest of all 
barks are those taken from about a foot or a foot and a half on either side 
of the theoretical collar. Hence it may be said the roots are of much 
value, since they contain even more alkaloid than the stems and branches. 
The bark from both root and stem is then stripped ofi, care being taken 
to carry away none of the woody structure adhering. With this object 
rings are cut round at 18 inches apart, a longitudinal incision is then 
made between the rings, and the bark thus removed in sections. It is 
dried in the subdued sun or shade for two or three days, and when quite 
dry is stored and packed and exported or conveyed to the factory. 

With standing trees the bark may be obtained by one or other of the 
following methods : — {a) Lopping ofi branches, and obtaining the bark 
from these in the way already mentioned. 

(5) Coppicing . — That is to say, trees when about six years old are cut 
down to the ground and barked. Fresh shoots spring up, one or two of 
which are allowed to grow, and these in time are again coppiced when 
sufficiently thick to afiord useful bark. This method is most suitable for 
crown-bark. 

(c) Shaving . — This is a Java system. The bark is shaved ofi as near 
to the cambium layer as possible but without injuring it. This is best 
done by an instrument that resembles an ordinary spokeshave. The bark 
is renewed quickly unless when the cambium has been interfered with. 
The best plan is to shave ofE two strips on opposite sides of the stem, since 
in this way the tree is not materially injured. In dry weather it may 
be necessary to protect the wound by tying dry grass over it, but if close 
planting be pursued this will not be necessary. ' < 

{d) stripping and Mossing , — This is really only a special modification 
of the shaving process. The bark is cut ofi in alternate bands or strips 
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of 1^ to 2 mches in breadth, the whole stem being afterwards swathed 
in moss. When the woimds have been barked over, the intervening bands 
are stripped ofi and the mossing renewed. This was invented by Mclvor 
in the Nilgiri hills, and is now abandoned in favour of the shaving 
system. 

All renewed bark, wbetker produced by shaving or mossing, is found 
richer in alkaloid than the original bark, so that the shaving process, 
being less troublesome and the cambium less liable to injury, has come 
into fairly general practice ; and moreover the yield of alkaloid is higher 
by this than by any other method. It may, however, be added that the 
renewed bark is never so thick as the original, and therefore less in weight. 
It becomes accordingly a question whether coppicing is not, after all, 
the most profitable system. It is certainly the least troublesome, and if 
followed by systematic uprooting and fallowing of the land, allows of 
complete renovation. 

Dtjring and Packing . — As already indicated, the bark, by whatever 
process procured, should be dried gradually. In rainy weather this may 
have to be accomplished in specially prepared drying-sheds, or the bark 
may be quickly dried in special evaporators. Sun-drying is the best. 
According to the age of the plant, method of collection and drying, there 
are various grades of each botanical bark. Thus, for example, roof- bark, 
quHhbark (that from the branches), shavings, and lastly flat- bark (that from 
large stems). 

Exposure to a high temperature or to prolonged action of direct sun^s 
rays injures the bark. It is best, therefore, to bark the trees in dry weather, 
to dry slowly, to turn the pieces repeatedly, and to take every precaution 
to prevent moulding or fermentation. Once properly dried, the bark will 
keep indefinitely, or at all events for many months, without deterioration; 
but in drying, the loss in weight depends on the species and method of 
treatment — the average is usually from 70 to 76 per cent, of the fresh 
weight. 

PRODUCTION AND MANUFACTURE.— To trace, even in the very 
briefest manner possible, the history of the discovery and the development 
of all the methods of manufacture that exist, would take many pages 
and involve a complete review of the chemistry of cinchona. [Of. J ourn. 
Pharmaceut. Soc. Gt. Brit. ; Journ. Soe. CJiem. Indust. ; Chemist and 
Druggist; British and Colonial Druggist; Pharmacog. Ind., etc,, etc.] 
In 1888 the Government of India pubhshed for general information the 
final results of the experiments conducted by Sir George King and Mr. G. A. 
Gammie that may be said briefly to have resulted in the perfecting of 
the oil process of manufacture now very largely pursued. This may be 
said to mark the turning-point of the Indian industry from that of experi- 
ment to commercial attainment. 

Area. — -The area under this crop has been seriously curtailed. In 
1897-8 an official publication reviewed the then available information. 
It was ascertained that there were 4,346 acres under the crop, of which 
68 per cent, were situated in Southern India. The Bengal portion was 
1,394 acres, of which only 10 acres were not owned by Government. In 
the Madras Presidency, on the other hand, the State plantations repre- 
sented but 800 acres out of the total 2,952. But during the twelve years 
endmg 1897-8 the area had fallen from 14,491 to 6,833 acres, and there is 
reason to believe that a temporary expansion has since taken place. This 
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fematkable decrease is believed to represent the discontinliaiiCe And 
adjustment of Indian production as a private venture. The reasons 
usually given for this are the fall in price of quinine, the greater margin 
of profit in tea, cofiee and other commodities, and the more successful 
production in Java and other countries. According to the Agricultural 
Statistics, the area in 1898-9 was 6,192 acres; in 1899-1900, 5,006 
acres; in 1900-1, 4,903 acres; in 1901-2, 4,930 acres; in 1902-3, 5,260 
acres ; in 1903-4, 5,014 acres ; and in 1905-6, 5,309 acres. Of these 
areas Bengal had an average of 1,400 acres, of which 70 to 100 acres were 
private plantations. The area in 1904-5 was 5,269 acres (1,800 acres in 
Bengal, 3,293 in Madras, and 176 in Goorg). Indirectly certain additional 
particulars may be learned from the study of the exports to foreign coun- 
tries. For a good few years past these have fluctuated severely, but 
manifested a steady decline which more or less corresponds with the 
curtailment of private interests. In 1899-1900 the exports of bark stood 
at^3,290,236 lb., but in ^ 1906-7 they had fallen to 494,587 lb., and were 
made exclusively from South India. 

Govern ent Plantations and Factories . — Turning now to the re- 
ports of the Government plantations and quinine factories, of which we 
possess more or less definite information, we learn that in Bengal during 
1903-4, according to the report issued by Lt.-Col. D. Prain, the estimated 
total acreage is not stated, but the expansion is shown to have come to 
approximately 180 acres. It seems likely that private interests have not, 
however, materially increased, and that therefore the total area returned by 
Government in the volume of the statistics of crops may be accepted as 
representing the Government plantations, viz. 1,400 acres. If doubt exists 
as to the exact area the number of trees grown is systematically given, 
and from that a more trustworthy conclusion may after all be drawn. 
In 1903-4 there were 3,306,763 trees, of which 2,566,057 were Ledgeriana, 
257,602 succinthva, 2,130 officinalis, 463,075 were Hybrid 

No. 1., and 17,899 were Hybrid No. 2. These figures show an expansion 
on the corresponding numbers for the previous year that comes to 291,163 
trees (practically the equivalent of the expansion of 180 acres). The 
crop taken from the plantations came to 316,757 lb. of dry bark, but to 
meet the necessities of the factory 461,467 lb. of bark had to be purchased 
and mostly imported from Madras. The manufactured products of the year 
came to 16,404 lb., which consisted of sulphate of quinine (12,314), sulphate 
of cinchonidine (290), and cinchona febrifuge (3,800). The Bengal 
factory by ofiicial arrangement supplies Bengal, Assam and the Panjdb. 
The issues from the factory were quinine 12,021 lb., which included an 
increase during the year in the form of pice packets that amounted to 
1,500 lb. The sales of cinchona febrifuge manifested a decrease of 976 lb., 
and the final working of the Department showed a net surplus of 
Es. 66,320. 

In the latest report for 1906-7, by Capt. A. T. Gage, which has come 
to hand since the above was written, it is stated that the number pf Cin- 
chona trees of all sorts on the. permanent plantations on March 31, 1907, 
was 3,698,777. Of this number 3,006,847 were Cinchona Ledgeriana, 
there being 1,770,521 on Mungpoo Plantation and 1,236,326 on Munsong 
Plantation. The remainder consisted of Cinchona succimhr a 2jnA 
77,283 of Hybrid No. 2— both mostly on Mungpoo Plantation.” “ The 
amount of bark yielded by both plantations was 429,557 lb., of which 
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376,025 lb. were Ciuehona Ledijerimia bark, and tbe greater part of 
the remainder Hybrid No. 1 bark. Of tbe Ledgeriana bark, Mungpoo 
supplies 286,994 lb. and Munsong 89,031 lb.” “ The total quantity of 
bark worked up in the factory was 798,500 lb., made up of 513,180 lb. 
of Ledfferiana and 85,320 lb. of Hybrid No. 1. The output of Quinine 
Sulphate amounted to 16,065 lb. 4 oz., being an increase of 287 lb. 8 oz. 
on last year’s output.” The manufacture of cinchona febrifuge was 
suspended for part of the year and only 2,652 lb. were produced ; no 
cinchonidine sulphate was manufactured, so that the total output of the 
factory was 18,717 lb. 4 oz. The average yield of quinine sulphate in 
the bark supplied to the factory was 2*68 per cent. 

Correspondingly the records of the Madras plantations and factory 
may be reviewed. The chief districts are the Nilgiri hills, Malabar, 
Travancore, Mysore and Coorg — ^^but mainly the Nilgiris. Mr. Standen 
in his Annual Report for 1903-4 speaks of the old plantations having 
consisted of 832 acres and the new extensions as being 440 acres, a total 
of 1,272 acres. The production was only 116,289 lb. of bark as against 
166,220 lb. in 1901-2, the diference being due to the policy of restraint 
in cropping during years of cheap private supply. But to meet the de- 
mands of the factory 431,185 lb. of bark had to be purchased from private 
producers. The issues from the factory during the year were 15,040 lb. 
of quinine and 3,359 lb. of febrifuge. The supplies go to Madras and 
Mysore, Bombay, the Central Provinces, United Provinces, Rajputana 
and Central India, Hyderabad and Burma. The net profit of the 
department during the year was Es. 83,340, a highly satisfactory state 
of affairs. 

Practically, therefore, the Government of India’s endeavours 
to acclimatise the cinchona plant may be said to come to this ; the annual 
imports of the drug on behalf of the Government have been discontinued ; 
India has been given a liberal supply of an invaluable drug at a remarkably 
low price ; the working of the two sets of plantations and factories have 
given lucrative employment to a fair number of persons ; lastly a net profit 
has been secured of Rs. 1,39,660 a year (say £9,310) — a truly credit- 
able record. Recently the Government of India took into considera- 
tion the desirability of lowering the price of the packets sold at the post 
offices. It has been resolved that in future seven in place of five grains 
shall be given for one pice (one farthing). This has had the immediate 
effect of increasing the demand, and the future must of necessity witness 
a considerable expansion both of production and manufacture. 

TRADB. — It has been shown that the two Government factories in 
1903-4 supplied between them 27,061 lb. of quinine to the hospitals, jails, 
post offices, etc., of India. In addition there was imported during the pre- 
ceding five years an annual average of 54,000 lb. of quinine — chiefiyffom 
the United Kingdom and mainly into Bengal. In 1904-5 the imports were 
68,648 lb., valued at Rs. 6,92,329, and in 1906-7, the latest year available, 
71,237 lb., valued at Rs. 6,28,430. These are significant figures. They would 
seem to show that a successful industry might be organised by private enter- 
prise, to meet the demands that create these imports. But it has to be 
recollected that in Java both the climate and soil are peculiarly favourable 
to the cultivation of cinchonas with a high percentage of quinine. Java 
will, therefore, always hold its own against India, and thus lessen the 
prosperity of any res citated industry. The indents on Government 
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production have for years been steadily increasing, so that the plantations 
hardly do more than meet half the requirements of the Government factories ; 
but it is probable the extensions that have been made will reduce the de- 
mand on private production. In spite of past failures, however, there 
would seem every hope that the cultivation of the most approved 
varieties might be made a profitable adjunct to tea, especially in the Dar- 
jeeling district. The difficulty is to obtain suitable land in desirable 
situations. There would also seem every likelihood that private manu- 
facturing establishments, to use up the bark presently being^ exported, 
might prove successful. India’s demand for quinine is great and increasing. 
The exports of bark were 3,290,236 lb. in 1889-1900 ; 2,753,858 lb. in 
1900-1 ; 1,917,259 lb. in 1901-2 ; 1,579,498 lb. in 1902-3 ; 1,108,527 lb. 
in 1903-4; 1,177,394 lb. in 1904-5 ; and 494,587 lb. in 1906-7. These 
went almost exclusively from South India and to the United Eungdom. 
There are said to be in the world 18 quinine factories : 5 in France ; 3 in 
England ; 2 in Germany ; 1 in Holland ; 4 in America ; 2 in India, and 1 
in Java. But the modern trade centres mainly in Amsterdam. The 
world’s demands for bark average from 14 to 18 million pounds. 

CINNAMO UM, Blnme; FL Br. Ind., v., 128-36; Pharynacog. Ind., 
iii., 199-210; Gamble, Man. Ind. Timhs., 560-4 ; Prain, Beng. Plants, ii., 898; 
Brandis, Ind, Trees, 532-4 ; LAUEACEiE. Gamble observes that there are 
about 24 species placed under this genus and divided into two subgenera, 
Malabathrum taking 20 and Camphora 4 species. It is not intended 
in this work to discuss at all fully more than two of these, viz. C, Tamala 
and C. zeylanicuni, A third species, C. Camphora, will, however, 
be found separately dealt with under Ca phor (p. 245). 

Cinna o a Cassia, Bi , — This is the plant which m China is regarded 
as affording the finest quality of Cassia Lionea — the true Cassia bark of the 
ancients. A sample of this bark was lately sent from the Patkai mountains, on 
the frontier of Assam, accompanied by fairly satisfactory botanical specimens. 
These were critically examined by Prain and myself and compared with 
authenticated specimens of the Chinese plant. There would, therefore, seem 
no doubt that the best qualities of Assam Cassia are the true Cassia Ligistea of 
commerce. It is possible that to this circumstance is due the improved trade 
in the Assam bark. [Cf. Thiselton-Dyer in Journ. Linn. Soc., xx., 19-24; 
Pharmacog. Ind., iii., 203-8 ; Gildemeister and Hoffmann, Volatile Oils, 382-91.] 

C. glanduliferu , Melssn. ; the Nepal Sassafras or Nepal Camphor-wood 
(the malligiri), is a large tree of the Southern Himalaya, from Kumaon east- 
wards to Assam, but especially so in Nepal. Its wood is strongly camphor- 
scented. It is very readily confused with c. cedcodaphne, Meissn. (the rohu, 
gun-serai, gun-dr oi), a tree of the Eastern Himalaya, especially Darjeeling 
and Assam. Still further to the east c. JParthenoxyion is the Martaban 
Camphor- wood, and apparently also the Camphor-wood of the Malaya. Cam- 
phor-wood is used for boxes, furniture and even canoes, but is brittle. 

C. iners, Reinw. ; the hmanthin of Burma. This large tree is met with 
in the forests of Tenasserim and the Malay Peninsula. Its timber is one of the 
camphor- woods of commerce, and according to some writers the bark is one 
of the qualities of Cassia Lignea. It would seem probable that much of the 
economic information given in the Dictionary and in other works on Indian 
economic botany, under this species, should be transferred to the c. meyiauicuwi, 
"of Western and Southern India, a [C/. Holmes, Pharm. Soc. Mus. Pept., 1895— 
1902, 64.] 

C. acrocarpu , Hook., f. ; FI. Br. Ind., v., 133; Garua, Dam., Trans. 
Linn. Soc., xiii., 660-5. This is a small tree of N. Kanara and seems to be the 
plant described by Rheede {Dort. Mai., 1686, i., 107-10, t. 57) s>s, 'karua, hahena 
and tiqui (tihhi), and which he said differed from c. of that 

region by having large fruitis, and by its flowering in January instead of July. 
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From the root bark, as also the leaves, Rheede remarks, an oil was prepared Oil. 

and used as an external medicine. It would seem probable also that this plant 

affords the hala-naghesar or immature fruits that are sent to Bombay from the Kala-na^hesar. 

Malabar forests. Clusius in his version of Garcia de Orta {Hist. Exot. PI., 1605, 

178) gives a picture of tamalapatra, in which he shows unripe flower-buds that 

closely correspond with the kala-naglcesar of modern commerce. They were 

probably in ancient times employed in flavouring the wine known as Hippocr^. 

it is hardly necessary to give the warning that they must not be confused with 

Cassie Flowers (see p. 14). The Cassia Bark of Malabar may also come Malabar Cassia. 

from this plant, though it is doubtless mainly procured from the wild plants of 

c. iite.yianictivn. [Cf. Jonston, Hist. Nat. de Arbor., 1662, 164.] Marco Polo 

gives interestmg particulars of the Cinnamon and Cloves of Yunnan which in some 

respects recall the traffic in the Malabar products. [Cf. ed. Yule, ii., 32, 35, 

38, etc.] 

C. obtusifoliu , Nees ; the ramtezpat, Tcinton, hara-singoU, nupsor, patihonda, Ramtezpat. 
dupatti, hrowai, lulingyaw, etc., is an evergreen tree of the outer Eastern 
Himalaya, Eastern Bengal, Khasia hills, Burma, Andaman Islands, etc. It 
gives a Timber said to be useful for boxes, planking, etc. The leaves are aroma- Timber, 
tic and used as a spice in place of those of c. Tamaia and the bark is one of 
the trade qualities of Cassia Lignea, and after c. Tama Ja is perhaps the best 
known of all the qualities met with in India ; it comes from Assam, Darjeeling 
and Nepal to Bengal and the United Provinces. 

C. Wightii, Meissn. ; is recorded as met with in the Nilgiri hills. Holmes 
{l.c. 55) mentions a sample of thick unscraped bark attributed to this species 
and sent from Ootacamund. It had a sharp taste recalling the flavour of nutmeg. 

C* T 1 , Nees ; Agri. Ledg., 1896, No. 38. The Cassia Lignea or Cassia 
Cassia Cinnamon ; the taj, Jcilcra, hirkiria, sinkami, chota sinkoli, Lignea. 
nufsor, dopatti, tamdld, thitchabo, thit-kya-ho, zarnab (tree), talispatri, 
tdlisha-pattirii tajpat or tejpdt, lavanga patte, dieng latyrpat (leaves), etc. 

The word tamdli occurs in the Raja Nirghanta, and tejpat is apparently 
derived from the Sanskrit tvach. A moderate-sized evergreen tree of the 
Himalaya, rare from the Indus to the Sutlej, but common thence east- 
wards to East Bengal, the Khasia hills and Burma, between 3,(X)0 and 
7,000 feet. 

I Adams (Comment, in Paulus Mgineta, hi., 238) and other writers 
have identified the Malabathrum of the Greeks and of the Eomans with 
the tejpat of India. There seems no doubt that the leaf of this plant has 
been traded in and exported from India for many centuries. The leaf 
is, in fact, a more important product than the bark. 

istory of Cassia Lignea, — ^Owing to the confusion which existed in former History, 
times with regard to the Cassia barks, it is almost impossible to give a connected 
r6sum6 of the history of any one of them. It may be observed that even in 
the heyday of the East India Company the “ Cassia” products mentioned in their 
records are almost invariably of Chinese origin. Hence Milburn (Or. Comm., 1813, 
ii., 500), who gives a very clear account of the trade, both in the bark and the 
buds, warns traders against the coarse, dark and badly packed Cassia Lignea of 
Malabar. It is, however, interesting to notice that the most recent investigations 
show such a close connection between the Cassia trees of China and India that 
the former, which appears actually to extend into Burma and Assam, has been 
regarded by some authorities as a mere variety of the Indian C. Vamaia. As 
already observed, recent specimens of Cassia Lignea leave no room for doubt 
that the better qualities of the Assam bark are derived from the true c. Cattsia, 
fi/., and are, therefore, the genuine Cassia Lignea of the ancients and the bark 
which is so largely exported at the present day from Canton. Concerning the 
Indian Cassia Lignea — the taj — there may be said to be two localities of supply. Two Ofedef 
and thus two main sets of qualities: (a) Western and Southern India — the bark Qualities, 
of c. mainly, and(6) Easte andNorthem India d Burm§, obtained 

almost exclusively from c. 'Fa maia and to a small extent from c. ohtuaifoHttm and 
€. inevH. Gamble suggests that the necessary forest regulatio of D jeeling may 
have ’ terfered with or restricted the trade. \6f. Malabathrum, Ge^oia de Orta, CoZZ., 
xxiiif also Comment, by Ball in Roy. Ir. Acad. ^ 3rd ser., i,, 409 ] FoUv^m Indicum 
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or Tamalapatra, Linsohoten, Voy, E, Ind. (ed. Hakl. Soc.), ii., 

Eat. de Arbor., 1662, 172) ; Vmcent, Periplus, etc., 1800, app., 12-8 ; Wight, Mad. 
Journ. Liter. Sc., 1839, xxii., reprinted in Edinh. New Fhil. Journ., 1840, xxvm., 
20-32; Fliickiger and Hanbtiry, Pharmacog., 475; Pharmacog. Ind., in., w09j 

CULTIVATION, — In The Agricultural Ledger {l.c. 3) particulars will be 
found of the cultivation of teji)at in the Khasia and J aintia hills. About 
six square miles are said to be under the tree. It is usually found in 
gardens or plantations of mixed jack and betel-nut palms. It grows 
readily where there is heavy periodical rain followed by brilliant sun- 
shine, but excessive and continued moisture injures the flavour of the 
leaves. In the Khasia and Jaintia hills the trees are grown in regular 
plantations seven feet apart ; the seedlings are raised in beds, and 
planted out permanently when the plants are five years of age. The 
tree takes five or six years to grow, comes into bearing at ten, and may 
continue to give annual crops for one hundred years. The cultivation is in 
the hands of the hill-men. In Sylhet the trees are self-sown ; the ripe 
seeds fall from the trees into the soil and germinate. When the plants 
are about a foot high they are transplanted. G-reat care is bestowed 
upon them when they are young and tender. As constant exposure to 
the sun would kill the shoots, they are planted behind bushes or trees 
for protection. The undergrowth is kept down twice a year in the plan- 
tations for the first eight or nine years ; after that the jungle is cleared 
once a year in April. In some plantations the soil is dressed, but in most 
it is never manured or irrigated. 

The tej^pat and cinnamon trees are difierent. The former are only 
used for their leaves, and no bark or only a small quantity is collected in 
the Khasia hills. No information is, in fact, available regarding special 
Cassia Lignea plantations, though a fairly large trade exists in the bark. 

Collection and Crop, — ‘‘ Tejpat is plucked in dry and mild weather, 
from October to December, and in some places the collecting is continued 
to the month of March. The leaves are taken once a year from young 
trees, and every other year from old and weak ones. On an average 16 
seers may be obtained from one tree, but the quantity depends upon cir- 
cumstances ; a tree yields from 10 to 25 seers of leaves in a year. The 
average yield of leaf per acre in the Jaintia parganas is about 30 seers 
without, and 2 maunds with, twigs. The whole of the crop from 400 acres 
was worth last year as much as Es. 1,100. The quantity of leaves from 
the Sylhet district last year calculated on the turnover of the traders was 
estimated at 14,470 maunds, and from the Jaintia district 20,000 maunds.” 

‘‘In harvesting the tejpat the small branches are cut down with the 
leaves and dried in the sun for three or four days. The leafy brancb.es 
are then tied up into convenient bundles ready for the market. In the 
other case, the leaves are separated from the branches and packed in 
bamboo nets of a cylindrical shape called hora ot juugr a, which are four 
feet long by two feet in diameter. The packages are carried down the 
ghaut roads of the hills by coolies to Sylhet.” Mukerji {Handboolc Ind. 
Agri., 1901, 437-8) says that for propagation seed had best be obtained 
from Sylhet. ** 

Uses, — The leaves are commonly known as tezpat ov tejpat, but since 
the Natives call the leaves of any species of by that name 

there is some uncertainty as to which particular species is meant in certain 
localities. It appears probable that C. Tamala and its variety inter- 
medium provide theiezpai of Bengal, the United Provinces and the Panjdb, 
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wHlst C. obttisifoUimi to some extent supplements the Bengal supply 
and C. alhiflorum that of the Lahore bazars. Gamble says that 
both bark and leaves of C, Taniala, Nees, and C. inipressinervitim, 

Meissn., are collected and exported under the same names and without 
distinction from the Darjeeling forests. The leaves of all these species 
are used in food, and also employed with myrobalans in dyeing and in 
the manufacture of vinegar (see p. 1110). 

The outer layer of Cassia bark yields an Oil which is utilised in the Oii. 
manufacture of soap. Full details of the Chinese and other Cassia Oil Soap, 
may be obtained from Schimmel &: Co’s. Reports (April-May, 1903, 

16 ; April-May, 1904, 18-23, etc.). IsTo oil is distilled from these barks 
in Inia. Both bark (taj) and leaves (tejpdt) are emplo 5 ^ed in Medi- Medicine. 

CINE, the latter being commonly identified witlxthe '' Folia Malabathri,'^ 

or ‘‘ Indian Leaf,” which was held in great repute by the ancients. But 

when the bark is used instead of cinnamon great care is necessary to 

ensure its not being adulterated with the injurious barks of several Adulteration. 

species of lAtscea, [Of. Rept. Cent. Indig. Drugs Comm., i., 126.] 

C. zeyl nieu , Breyn ; Talbot, List Trees, etc., 1902, 283 ; De Cinnamon. 
Candolle, Orig. Cult. PI, 146. The True Cinnamon or ddrcUni (Chinese- 
bark), Icarruwa (karua), lavanga, ohez, sanalinga, eringolam, kurundu (=in 
Ceylon “ the wood ”), etc. 

A fairly large tree, native of Western and Southern India, Tenasserim Habitat. , ^ 
and Ceylon ,* in the last-mentioned country it is extensively cultivated 
for its aromatic bark. There is no evidence of the economic cultivation 
in India of this tree, though it is occasionally planted as an ornamental 
and useful bush in Bombay, Madras and Bengal. As a wild tree, however, 
it is plentiful in Western and Southern India from the Konkan south- 
wards, rising on the slopes of the Ghats to 6,000 feet in altitude. 

History. — ^It is somewhat significant that while Garcia de Orta (1663) gives full History, 
particulars of both the Malabar and Ceylon industry and speaks of the plant in 
the former as plentiful and wild, subsequent writers should have ignored this 
fact and confused the whole subject. Rheede figures and describes two forms Two Eorms, 
of Cinnawio'inttm as met with in Malabar. These are doubtless the c. ffeyianicu'm, 

Breyn, and €. 'tnaerocarpwm, Hook.,f., discussed by Talbot. Is this the Camphor- 
wood called Bhimsini alluded to as a lofty tree of the Ghats by Abul Fazl in the Mimsini. 
Ain-i-Akbari (1690, 79) and by Kirkpatrick (Letter of Ti^ipoo, 1786, 231) ? Many 
cinnamon timbers are described as “ Camphor-woods,” and might easily have been 
thought to be obtained from the camphor tree. The name lavanga it will be seen 
is also given to the Clove (which see, p. 627) as well as to the Nutmeg (see p. 791), 
and perhaps points to the time when these plants were not separately recognised. 

In India various barks, as also twigs with their adhering barks, are sold as Indian Traffic. 
Cassia Lignba and Ctn^^amon. But we are hardly more able to distinguish these 
than were the 16th and I7th century writers. Cassia bark was historically the 
first to be known. The finest qualities were moreover said to come from China 
and the less valuable from Malabar. Cassia bark appears to have been known 
in China from about 2700 b.c. Malabar Cassia is mentioned by Strabo (a.d. 17) Malabar 
and in the Periplus, a.d. 63 (ed. McCrindle, 18). In most of the classic works of ^ amon. 
India and Arabia a bark is alluded to that can only have been Cassia Lignea or Ddr 
{daiyChini. It is in Sanskrit known as t^aoh and gvda-tvaeh (= sweet-bark). But it 
is in comparatively modem times only that Ceylon cinnamon appeared in the 
m kets of the world. Garcia de Orta speaks of the Malabar as wild, thus leaving 
the inference permissible that Ceylon was cultivated (see below under Trade). He Chinese 
tells us that the Chinese traders exchanged their merchandise for the spicy b ks 
of Ceylon and Malabar and carried these to Persian and Arabian ports. He 
suggests that the name ddrohini, given to these barks, took its origin from this 
circumstance. Garcia would thus seem to have been unaware that cassia bark 
was also well known in China and hence the Chinese may have only purch d 
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A.rat) Influence, "til© as a cheaper quality than their own. The Arabs, through whose hands 

much of the cinnamon passed^ called it hirfat-ed-ddrainiy a word corrupted into 
hirfah and which survives as kalfahy the name given to-day for the commercial 
bark of Malabar. G-arcia observes that the Chinese, in order to enhance the value 
of the bark sold by them, gave it mythical names and stories. Strabo speaks of 
cinnamon growing in South India — at the beginning of the torrid zone. The name 
cinnamon is thus considerably older than the time of the Chinese trade with 
India and was, in fact, intimately associated with the very earliest Axab dealings. 

The systematic cultivation in Ceylon does not appear to have been under- 
taken much before the Portuguese and Dutch conquests of the island (De Candolle). 
It became a State monopoly, and, as Garcia de Orta tells us, rose in price 
very greatly in consequence. The most stringent and cruel laws were instituted 
to protect the monopoly, which, on the island passing over to the British in 
1796, were mitigated and finally in 1833 the cultivation was made free and thus 
ceased to be a State monopoly. 

[Numerous Indian writers might be mentioned on the subject of the production 
and manufacture of Cassia and Cinnamon, such as : — Acosta, Tract, de las DrogaSy 
1578, 2-18 ; Linschoten, Voy. E, Ind,, 1598 (ed. Hakl. Soc.), ii., 76; Pyrard, Voy. 
E, Ind.y 1601 (ed. Hakl. Soc.), ii., 358 ; Joret, Les PI. dans V Antig.y 1904, ii., 
262; Qusius, Piist. Arom.y in Hist. Exot. PI., 1605, i., 169; Piso, Mant. Arom., in 
Ind. Utri.re Nat. et Med., 1658, 165 ; 3 onston. Hist. Nat. de Arbor., 1662, 162-70, 
pi. 53-4; Herbert, Travels, 1677, 342; etc., etc.] 

CULTIVATION AND PREPARATION.— T]ie following account of 
the propagation, cultivation, and rnetliod of preparing the bark is mainly 
an epitomised and annotated version of Nicholls’ article {TextbooJc Troj). 
Agri.y 190-3), and is therefore not a statement of any South Indian in- 
dustry, for in fact none is known to exist. 

Although in its wild condition it grows to a large tree, the plant exists 
under cultivation as a coppiced bush. It is cut down to the ground at 
about the sixth year, when straight shoots spring up to be again cut 
down two years after, and in time the stools become of great size. The 
straight shoots are mentioned by all the early writers and are figured by 
Jonston (Lc. t. liii.). 

The best soil, says Nicholls, is a sandy loam mixed with humus, but 
the tree will grow in the tropics on almost any soil, though unsuitable 
soils and climates produce inferior bark. Plants may be raised by cut- 
tings, layerings, or by ripe and fresh seed. The Usual way is to plant 
the seed out in the fields, at distances of 6 or 7 feet apart ; the ground 
being well broken up, and wood-ashes mixed with the soil. Four or five 
berries are sown in each hole and branches of trees are laid on the ground 
to protect the seedlings from the sun. But if dry weather follows germina- 
tion, which takes place in from two to three weeks, many of the seedlings 
may perish, and it will in consequence be advisable to have a reserve 
of plants raised in nursery-beds to fill up vacancies. After the plants 
are established, little more cultivation is needed than to keep the ground 
Weeding. free of weeds. By the sixth year the first shoots can be cut, when two 

Seasons. or three will usually be 5 or 6 feet high, and in a condition for peeling. Two 

years afterwards the shoots that grow up after the first cutting may 
be reaped. 

Preparation— The shoots are cut ofi and the tops removed so that 
they are left from 3 to 5 feet long. The leaves and side branches are 
cleared and two longitudinal Tslits made with a sharp knife, one on 
each side of the shoots. When the cutting has taken place in rainy 
^ weather the bark comes away easily, but as a rule it is necessary to rub 

the sticks firmly with a piece of smooth wood, such as the handle of the 
knife; the rubbing helps to disengage the bark. The pieces of bark 
th separated, after an hour or_^so, are put one within the other, collected 
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into bundles, pressed, and bound together. They are then left fon a day 
or so, until a slight fermentation sets in, which allows of the scraping of£ of Scraping, 
the epidermis and the pulpy matter underneath, by means of a curved 
knife. The barks are then put together as before, but cut into lengths of 
about 12 inches, placed on wickerwork platforms, and left to dry in the 
shade until the second day, then finished in the sun. As they dry they 
contract into the appearance of quills, hence that name was given to them. Quiiis, 

The dry spice is made up into bundles of about 30 lb. each, and three bundles 
are made into a small bale. The bark of the larger shoots cannot be 
made into quills, but is removed in thick pieces and sold with the 
bark of the prunings as ‘‘chips,’’ which fetch a low price owing to in- 
ferior flavour. The estimated yield per acre is said to be 150 lb., but might 
probably be increased by high cultivation. The true cinnamon, it may 
be added, is very commonly adulterated, especially in powder form, with Adulteration, 
the Cassia Lignea discussed above. 

Oils. — Three Oils are obtained from C. zeiflanicim : the bark yields oils, 
essential oil of cinnamon, to the extent of J to 1 per cent. ; from the 
leaves is expressed a brown viscid* essential oil, sometimes exported from 
Ceylon as “ Clove Oil ” (it has a somewhat similar medicinal value to 
the true oil of cloves) ; and from the root a yellow oil which is specifically 
lighter than water and has a strongly camphoraceous flavour. In their 
report for April-May, 1904, Schimmel k Co. discuss several reactions 
for distinguishing between Ceylon cinnamon oil and cassia oil, with 
which the former is not infrequently adulterated. [C/. Gildemeister and 
Hofimann, Volatile Oils, 1900, 377-92.] 

TRADE IN CASSIA AND CINNAMON, -^Cassia Lignea.—lia Official Indian 
Statistics returns are given of the imports from foreign countries and Trade 
of the portions of these re-exported, but no mention is made of the Cassia 
exports of Indian-grown Cassia Lignea. On the other hand, under 
the name Cinnamon, returns are given of Indian-grown bark from 
Madras and Bengal, but no mention of Bombay. It would seem probable 
that these exports of Indian Cinnamon are, in reality, the exports of 
Indian Cassia Lignea. Regarding the Imports of the bark a shght imports, 
increase is noticeable, viz. from 20,014 cwt., Rs. 5,41,135, in 1899-1900 
to 24,075 cwt., Rs. 6,01,906, in 1902-3, and to 23,421 c'^., Rs. 6,92,559, in 
1906-7. The most noticeable features in these imports are the extreme 
fluctuations in the trade from Hongkong (15,024 cwt. in 1899-1900 to 
6,173 cwt. in 1903-4, and 10,955 cwt. in 1906-7), and the corresponding 
expansion in the traffic from Chinese treaty-ports. There was also a 
considerable increase (45 per cent.) in the imports from the Straits 
Settlements up to 1903-4, when the quantity imported was 5,795 cwt., 
but since then this has fallen to 467 cwt. in 1906-7. Three-fourths 
of these imports are taken by Bombay — ^the great Indian emporium in 
the drug trade. There is also a re-export which usually amounts in Re-ezports. 
quantity and value to about one-fifth of the receipts. The chief 
countries to which the drug is re-exported are Persia and Turkey- 
in-Asia. 

The bark known as half ah (to which reference has been made) Kalfali 
is imported by Bombay town, coastwise from Malabar, and is appar- 
ently used to adulterate the Chinese bark. It sells at about Rs. 5 per 
maund of 37 J lb., or say 2J annas a pound. According to the R&port of the 
Central Indigenou$ Drugs Committee (1901, i., 119), the price of Ghinese 
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Cassia ‘is from 3 to 5 or even 8 annas per lb., according to purity'. [Cf, 
also Mus. Reft. Pharm. Soc. Gt. Brit, 1895-1902, 48-56.] 

Uses. Value. — The uses of cinnamon bark and oil, both in food and 

medicine, are sufficiently well known to render description unnecessary. 
In India and Ceylon cinnamon is largely replaced by taj or half ah barks. 
The position of the Ceylon cinnamon "with India may be judged of by 
Imports the fact that the imports are unimportant, and rnoreover low-priced, 

Low-priced. may be said there is hardly any demand in India for the fine 

qualities. But, conversely, the exports from India to Ceylon, of locally 
produced cassia bark or cinnamon, seem of expanding importance, 
THs traffic was 5,393 lb., Es. 2,530, in 1899-1900 ; 26,686 lb., Es. 8,221, 
in 1903-4; and 21,040 lb., Es. 7,697, in 1906-7. It goes mainly from 
Bengal and Madras and to a small extent from Burma. As already 
stated, there is no evidence whatever of any econornic cultivation 
of C, zeylanictiin in India, and the bark exported as cinnamon must 
0 '^ amon Bark, therefore be Cassia Lignea, or at most wild cinnamon, the collection 
of which in N. Kanara is mentioned both by Talbot and Dymock as 
important. It may be here added that so long ago as 1687 Thevenot 
{Trav, in Levant^ Indostan, etc.^ pt. iii., 109) speaks of wild cinnamon in 
Cochin. 
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CITRULLU COLOCYNTHI , Sehrad. ; FI Br, Ind., ii., 
620 ; Euthie and Fuller, Field and Garden Crops, 1882, pt. ii., pi. 57 ; Phar- 
macog, Ind., ii., 59; White and Humphrey, Pharmacop., pOl, 145-6 ; 
Cooke, FI Pres. Bomb., i., 537 ; Duthie, FI Upper Gang. Plain, i., 374-5 ; 
CucuBBiTACE.®. The Colocynth, indrdyan, mdkal or muJchdl, hhdrtuma, 
tuh or Jcarwa4u, ghurumha, trdnd deda, henzil, hiydsi, etc. A creeping 
or climbing herb found wild in the waste tracts of North-West (Sind, 
Dera Ismail Khan, Multan and Bhawalpur, etc.). Central and South 
India; is indigenous also in Arabia, Western Asia, Tropical Africa and 
the Mediterranean region. 

The fruit (the “ wild gourd of 2 Kings, iv., 39) is in size and shape 
much like an orange, marble-green on the surface and changing to yellow as 
it ripens. The fresh fruit is sold by the herbalists of India, being collected 
from wild supplies. To meet the requirements of the Medical Depots an effort 
has been made to cultivate it specially at the Saharanpur Botanic Gardens. The 
intensely bitter taste of the pulp is due to an amorphous yellow glucoside, 
Cotocynthin, which is found in it to the extent of about 0*6 per cent., but not 
in the seeds. The fruit is a drastic purgative, and is so used both in Native and 
European Medicine. The Indian extract is in fact quite as active as that of 
the European drug. The yield is about 110 lb. compound extract to 601b. 
dried fruit. 

The seeds contain from 15 to 17 per cent, of a fixed Om which is said to 
make a useful illumiaant, but though inquiries were recently instituted in Sind 
and other localities, no one could be discovered who was in the habit of using 
the seeds in any form. Eor the London market the peeled fruit is imported 
chiefly from Smyrna, Trieste, France, Spain, and more rarely from Persia. The 
unpeeled fruit is brought from Mogador. The Indian fruit has a much thinner 
pulp, which cannot be separated from the rind. According to the authors of 
the FharmacograpJiia Indica, large parcels, collected and dried up country, come 
into market in December to January and are sold at about Rs. 1 per 100 fruits. 
[Cf. Rept. Cent.\Indig. Drugs Comm., 1901, 154; Dowzard, Pharm. Journ.,F>&p%. 
12, 1903.] 

C- V 1 Pi , Bchrad. ; FI. Br. Ind., ii., 621 ; Diithie and Fuller, 
l.c. pt. ii., 56, tt. 65-6; Dutbie, FI. Upper Gang. Plain, i., 375; Cooke, 
FI. Pres. Bo h., i., 537 ; tbe Water-melon ottarbuza, tarmus, Tcalmda, 
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hindwana, kalingad, kalangari, karigo, 'pitchapullum, etc. ; 'pateca, Portu- 
guese, and hatiec indi (battikh) Persian. It appears to be the Anguria 
of many ancient herbalists and travellers, and the bathiec, hatiec, hittch, 
etc., of the Arabs. It is the abattichim (melons) sighed for by the Israelites 
after the exodus. 

An extensive climbing annual, cultivated throughout India and all 
warm countries. Is supposed to be indigenous in tropical Africa. 
It is usually sown in January-Eebruary, the fruit ripening in the 
beginning of the hot season. In the United Provinces a special form, 
known as kalinda, is sown in June and ripens ;; in October. In 
Western India (Sind more especially) the water-melon is a kharif crop 
mainly. Very frequently grown on the sandy beds of rivers, where 
plenty of room and a copious supply of water are available. Mention is" 
often made, by writers on this subject, of a special form grown in Bikanir 
on almost pure sand, the fruits being often practically underneath the 
sand. There are thus doubtless many cultivated conditions or states, 
that vary in the colour and flavour of the pulp, and season and locality 
of production. The wild plant may be either bitter or sweet without 
any observable structural diflerences. The bitter form (C. amarm, 
Schrad,) comes very close to €* ColocynthiS) when that species is 
cultivated. The bitter water-melon is in Sind known as kirbut and is 
used as a purgative Medicine. 

The water-melons of the Upper and Central Provinces are the best. They 
are extensively employed in the preparation of sherbets.^^ The seeds yield a 
limpid Oil used both as an illuminant and in cooking. In times of scarcity 
they are pulverised and baked into bread. In medicine, they are in considerable 
demand on account of their cooling, diuretic and strengthening qualities. [Of 
Ain-i~Akbari (Blochmann, transL), i., 65; Garcia de Orta, Pateca, Coll., xxxvi. ; also 
Comment, by Ball in Boy, Ir. Acad., 3rd. ser., i., 653 ; Linschoten, Voy. E. Ind. (ed. 
Hakl. Soc.), ii., 35 ; Mandelslo, Travels, 1638, in Olearius, Hist. ^d^Lscovy. etc., 
1662, 86; Buchanan-Hamilton, Stat. Acc. Dinaj., 196; Lawrence, Valley of 
Kashmir, 348 ; Firminger, Man. Card. Ind. (ed. Cameron), 1904, 230, etc. For 
the Anguria or Batiec or Pateca : — Rauwolf, Trav., ii., 4, in Bay, Collection Travels, 
1738, 124 ; Coryat, Crudities, 1611, i., 396; Salmasius, Horn. Hyles latricce, 
in Plin. FJcrer., 1689, 37; Bumphius, Batteca or Battich, Herb. Amb., 1160, v., 
400-3, t. cxlvi. ; Joret, Les PI. dans VAntiq., 1904, ii., 252; etc.] 

V p. t lo , Stocks ; Duthie and Fuller, l.c. pt. ii., pi. 47 ; the 
tandus, tendu, tensi, tinda, meho, alvinda, titak, etc. 

This seems a peculiar form fairly local and much less known than the pre- 
ceding.^ Chiefly met with in the United Provinces, Panj^-b and Sind, where it 
is specially designated dilpasand. Cultivated along with other melons from 
April to October, and eaten as a Vegetable, not as a fruit, being cut into sec- 
tions, the seeds removed, then boiled in water, next in milk. Cut into still 
smaller pieces it is cooked in curry, and also fairly largely pickled and candied. 
It is in much demand both by Muhammadans and Hindus, but appears as a 
rule unknown to Europeans. The seeds are used medicinally. They are 
also dried and eaten parched. 

CIT U , Linn, ; Bona via, Cult. Oranges and Lemons Ind., etc., 
1890 ; dho FI. Assyr. Monuments, 1894, 65-72 ; Victor Loret, Le Cedratier, 
1891; GaxGeloji, Fifteen Years with the ^ Lemon, 1891 ; Moore, 

Culture, 1892 ; Nicholls, Texibooh Trop. Agri., 1892, 144-58 ; Cooke, 
FI. Fres. Bomb., 1901, i., 188-91; Duthie, FI. Upper Gang. Plain, 
139-42 ; Prain, Plamts,i., SOQ-7 ; Firminger, Man. Gard. Ind. (eA* 
Cameron), 1904, 276-84 ; Brandis, Ind. Tr s., 122-3; Rutace^. 

The diflerent forms of the Orange, the Lemon, the Citron, the Lime 
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THE ORANGE AND LEMON 

and tie Pomelo constitute a tropical assemblage of fruits in many respects 
comparable with tie apple, tie pear, tie peach, the plum and the cherry 
— a temperate series — though the former are infinitely more valuable 
than the latter, because more widely cultivated and more extensively 
used. Moreover, since the orange is consumed very largely in temperate 
climes, cultivation in the tropics has to be made on the basis of the foreign 
as well as the local demands, so that oranges, lemons, etc., have become 
regular articles of trade all over the world. Until very recently Europe 
obtained its supplies of these from the warm temperate tracts of South 
Eiu’ope itself and from the islands of the Mediterranean and the At- 
lantic, adjacent to Africa. For some years the quicker transit of steam 
navigation has permitted supplies to be drawn from a greater distance 
than formerly, and both Europe and America have, in consequence, come 
to be very largely supplied by the West Indies. The great success recently 
of the fruit trade of these islands has given a useful suggestion of India’s 
possibilities. There would seem every chance that a large trade may in 
the future be done in exporting some of the fruits of India to Europe, more 
especially the thin-skinned Bombay pomelo. [0/. Ferrari, Hesper., 
1646 ; Jonston, Bendr, Hist, Nat. de Arbor,, 1662, 10-27, pi. vi-xviii. ; 
Commelyn, Hesper,, 1683, 1-47 ; Salmasius, Plin, Exer., 1689, 666-77 ; 
Lecomte, Beschr, Eeyser. China, 1698, 79 ; Sterbeeck, Citricult., 1712, 
1-60, 66-181 ; Volkamer, Numb. Hesper., 1708-14 (2 vols.) ; Clarici, 1st. 
delle Piante, 1726, pt. iv., 593-751 ; Rumphius, Herb. Amb., 1750, ii., 
tt. 24-35 ; Forster, PI. Esc., 1786, 35 ; Gallesio, Traite du Citrus, 
1811; Macfadyen, Citrus of Jamaica, in Hooker, Bot. Misc., 1830, 
i., 295 ; Targioni-Tozzetti, Cenni Storici, etc., 1853 ; also Review 
of same by Bentham, Journ. Hort. Soc., 1855, ix., 133-81; Risso 
et Poiteau, Hist, et Cult, des Grangers, 1872 ; De Candolle, Orig. Cult. 
Plants (Engl. transL), 1884, 176-88; Belong, Cult. Citrus in California, 
1900;] 

istory. — So much has been said on the history of the species of ciunts in 
the works above indicated, that it seems almost superfluous to attempt a 
review of the more interesting particulars, except such as have a practical bearing 
on India. The Sanskrit and Chinese records of the properties and uses of these 
plants carry our knowledge back to a time prior to the first mention of the 
European tradition of the Garden of Hesperides, with its golden-coloured and 
beautiful fruits, whatever these may have been. [Cf. Susruta, Ayurveda, 
(d’Hanvantare) ed. Hessler, 1844, iii., 179.] 

It seems fairly certain that the citron fruit had been carried to Europe 
by traders long before the attempt was ade to cultivate the plant there. 
It was valued as a perfume and also used to protect clothes from insects. 
Pieces of certain imported coniferous woods were similarly so employed, and 
the Romans appear to have supposed that the fruits brought from Media were 
those of the self-same plant as the scented cedron wood. There can be little 
doubt, therefore, that the modern word Citrus was derived from Cedron d 
owes its origin to the circumstance mentioned. 

Theophrastus (about 350 b.o.) calls it the Malum Midicum or Molum As- 
syrianum, and thus may be viewed as confirmiug the early traditional source 
of the Citron. But he speaks of it as raised from seed sown in vases and seems 
to be alluding to that instance from hearsay, as the practice with the Medes, 
rather than to be narrating a custom followed by the Greeks. There is, how- 
ever, an amusing story contained in a fragment of the comedy of the Antiphanes, 
quoted by Athenseus, which, if it can be trusted, woiild suggest a possible much 
earlier cultivation in Europe than can be established by direct historic facts. 
So again the compilation known as the Geopomca (prepared in the 10th century) 
is supposed to be quoting certain authors who describe the cultivation of the 
citron several centuries before Christ, but here again it is perhaps hardly de- 
sirable to put much confidence in these writers. It may thus be affirmed that 
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direct evidence of cultivation in the gardens of the Romans does not exist prior 
to the first century of our era. 

Palladius {De re Rustica, iv., 10), who lived possibly about the fifth century (a.d. ), 
narrates the methods pursued by him in cultivating the plant in his Sardinian and 
Neapolitan possessions, so that its cultivation in Italy by the 3rd or 4:th centuries 
may be accepted as having been fully established, though for many centuries the 
progress made in Europe was but slow, down to the 1 1th or 12th centuries. 

It may be said that while the orange is indigenous to China, and the limes Derivation of 
to India, that the citron originated very possibly in Persia and Media, while the Citron, 

lemon is so closely associated with the Arabs as to suggest its having come 
from Arabia. The Arabs, at aU events, carried its cultivation to Africa, Egypt 
and Emrope. In the 10th century, for example, we read of them conveying it 
from the gardens of Oman to Palestine and Egypt. So also it is generally 
accepted that the fruit held in the hand by the Jews during the Feast of 
Tabernacles has for many centuries past been the citron. Risso has, however 
produced ‘evidence which he thinks goes to show that the Hebrews did not very 
possibly know the citron much before the beginning of the Christian era, hence 
he contends that it was very likely not the fruit so used by the early Jews. 

Other writers have, however, contended that the Jews were scarcely likely 
to have changed the symbol and yet retained the ceremonial. And it is mor^ 
over, well known that a close relationship subsisted for many centuries between 
the Hebrews and the people of Media and Persia, so that there is no reason why 
they should not have known of the citron long before the Romans. There is 
however, a long interval between the first European classic references to the 
plant and the detailed accounts of medicinal and horticultural writers. To 
bridge over this gap, Loret assumes a knowledge in these plants, possessed 
by the Arabs, Jews and Egyptians, very much more ancient than the earliest 
historic record. For example, the earliest Arab and Persian writers who knew of Arab 
the citron and lemon are Serapion (De Simpl., i., 1) and Rhases (Oont„ i., uU. 
i., 219), who describe the former, while the latter is alluded to by Ibn Baithar. 

A.vicenna (De J\d^ed>,j ii., 2, 116, 433) the author most frec^uently cited~apparently 
confused these plants. [Cf. Paulus JEJgineta (Adams Comment. ), 1847, iiiT, 472.] 

The orange was not known until much later than the citron or lemon. 
Targioni-Tozzetti tells us that it was conveyed from India to Arabia about the 
9th century. We have no knowledge of its having reached Europe for a couple of 
centuries later, when it seems to have been carried by the Moors to Seville In 
the 13th century we read of its cultivation at Palermo and Rome. But, according 
to the most generally accepted opinion, the bitter orange reached Europe before 
the sweet. Lecomte says that the Portuguese claim to have taken the sweet 
orange from China to Portugal somewhere about 1545. 

authors, who might be expected Indian Authors, 
to afford useful historic particulars regarding the citron, lemon and orange are 
silent regarding these plants. Marco Polo makes no reference to them, but Varth6ma 
(Travels (ed. Hakl. Soo.), 1863, 190), who in 1510 visited Cananor and subsequently 
Ceylon, speaks of the sweet oranges (melangoli) of both places, and says of Ceylon 
that they were the finest iu the world. Vertomannus ( Voy., in Bakl. Voy, 1811, 
slV' ^ of til© city of Rome, who also visited Cananor and Narsinga 

in 1503, says the soyle beareth neyther wheate nor vynes, or fewe other fruites 
except Oranges and Gourdes.” Baber (Memoires, 1519 a.d., 327-9) mentions nine 
dinerent kmds of ^ known to him. This is the earliest complete statement 

regardmg Indian cultivation. The Ain-i-Akhari, written 1590, amphfies some of 
the particulars given by Baber, but adds nothing very material. [Gf, Blochmann 
transL, i.,^69; also Jarrett, transl., ii., 124.] The Emperor Akbar, we are told, 
encouraged the cultivation of all fruits and brought expert gardeners for that 
pmpose from^ Persia and Tartary, who doubtless carried to India with them all 
tnat was good and desirable in the way of new fruits from their own countries. 

inschoten (Voy. W. Jnd. (ed. Hakl. Soc.), 1598) makes frequent mention of the 
oranges, lemons, etc., of India, Ceylon and other countries visited, but in such 
>nguage as to imply that his readers knew everything about them. Rheede, Wild 
on th© Other hand who, m 1686, fi^ed andP described the plants of Malabar, 

makes no aUusion to the orange or the lime, 

1677, 333) speaks in the highest terms of the oranges 
and lemons of Mangalore : m the case of the oranges, ‘‘ the rind,” he tells 

1®®® pleasant than the juice.” A century or so later Rheede and 
Herbert were followed by Rumphius, who gives a full description of several 
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THE BITTER AND SWEET ORANGES 

oranges, lemons and pomelos. One or two of these he speaks of as wild. The 
sweet orange, however, he regarded as a native of Ciiina, but adds, “ some con- 
sider it a native of Amboina.” ISTiimerous writers refer to the efforts made in 
India to improve and increase the orange and lemon supplies of that country. 
There need, therefore, be little cause for surprise that the oranges of Cintra 
should have reached India even before Baber’s time. Dr. Hunter long years ago 
suggested that the name for one of our best-lmown forms of orange, viz. sengtereh 
(of Baber) or santara (as it is nowadays called), was but a Hindustani corruption 
of Cintra, thus indicating its having been brought from Portugal. The name 
aiirantitint given by botanists to the orange does not come from auram gold, but 
is derived from the Arabic ndrand/j. This became ndrendj [narang) in the Persian, 
and its equivalent in Sanskrit is ndgaranga and in the Hindustani ndrangi. Names 
that begin with nar generally denote fragrance. The name orange came to English 
through the Moors, and became ndmn/o in Spanish, laranga in. Portuguese, arancio 
in Italian, oranger in Erench, orangenbaum in German, and the like. [C/. Ligon, 
Hist, Barbados y 1657, 69 ; Terry, Travels E, Ind.y 1665 (ed. Havers), 343 ; Ovington, 
Voy. Suratty 1689, 423 ; Le Comte, Mem. de la Ghine, 1696, i., 173 ; also Bret- 
schneider review. Hist. Europ. Bot. Disc, in China, 15 ; Forster, PZ. Esc., 1786, 35 ; 
E.I.O. First Letter Booh, 81 ; Wise, Hindoo Medicine, 191 ; Wiesner, Die Rohst. 
des Pfianzenr.y i. ; 653, ii. ; 584, 631 ; Joret, Les PI. dans VAntiq., 1904, 282-3.] 

C. UP tiu , Linn.; FI. Br. Ind., i., 515 ; Roxbuxgli, FI. Ind., 
in., 392 ; Woodrow, Note on the Oranges and Lemons of India, 1890 ; 
Deman, Relative Merit of Stocks on which to Bud Oranges, TJ.S. Left. Agri. 
Bull., 1891, No. 4 ; also Bivision of Pomology, Bull. No. 1, 57-87 ; Rep. Settl. 
Amherst, 1891-2, 47-50, 160-1 ; 1896, 24-5 ; Kew Bull, 1894, 117-9 ; 1895, 
266-71 ; Webber, Fert. of Soil as afecting the Orange in Health and Disease, 
in TJ.S. Yearbook Agri. Dept., 1894, 193-202 ; Stephen, Supt. Gov. Gardens, 
Nagpur, 1899 ; Mukerji, Handbook Ind. Agri., 1901, 490-2 ; Aaronsobn 
tind SosMn, Die Orang. von Jaffa, hxDer Tropenpflanzer., 1902, vi., 341-62 ; 
Cooke, FI. Pres. Bomb., 1903, i., 190-1 ; Dutbie, FI. Upper Gang. Plain, 
1903, 141-2 ; The Bitter (or Seville) and also the Sweet Orange. 

The bitter (or Seville) orange, though sometimes spoken of as indi- 
genous to India, is there very little cultivated. The so-caUed wild, or 
perhaps only fuUy acclimatised plants that have been recorded as met with, 
are botanically nearer the sweet than the bitter (or marmalade) orange. It 
seems highly probable, on the other hand, that at least some of the forms 
of the Sweet Orange came to India vid Assam, the route along which many 
other Chinese plants have passed westward into Hindustan. There may 
be said to be four or five chief centres of Indian orange production : — ■ 
Sylhet in Assam ; Nagpur in the Central Provinces ; the lower ranges of the 
Eastern and Central Himalaya (Sikkim, Nepal, Garhwal and Kumaon) ; 
Delhi in the Panjab ; and the Deccan and South India (Poona, Coorg, etc.). 

Bonavia speaks of four chief races of this fruit, viz. (1) the Sankara (a 
word which he writes Siintara ” and regards as of Sanskrit origin and 
not (as stated above) a corruption from Cintra); (2) Keonla, or the 
common naringi, produced here and there aU over the country in gardens, 
not special plantations ; (3) the Malta or Portugal — the blood-orange, 
introduced in 1852 and now fairly successfully produced at Gujranwala 
and also in gardens at Lucknow ; and (4) the Mandarin of some writers 
{€. nohiliSf Var. major), a native of China and Cochin-China and the 
Tanjerine [c. nohilis^ var. minor). Both these are occasionally met 
with in gardens but can hardly be regarded as important Indian fruits, 
although one of them appears to have been crossed with santara in 
producing an orange commonly met with in some parts of the Deccan 
and South India, which is sometimes called “ Indian Mandarin.” 

YAlq, saptctra ot sungtura {ndgaranga oi Sanskrit) is by far the best 
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quality, and may be said to be distinguished by its yellow colour and 
loose skin or jacket. This is the orange of the special Indian plantations 
where orange- growing becomes an important industry. But there would 
appear in India to be several very distinct forms of the santara, due very 
possibly to peculiar methods of cultivation or special climates. The uaces. 
distribution of the races of santara orange might be given as follows : — 
in the north, Nagpur, Delhi, Alwar, Gargaon, Lahore and Multan ; in 
the west and soutli, Poona, Shevaroy, Madras, Goorg and Ceylon ; in the 
east, Nepal, Bhutan, Assam, Khasia and Burma. 

The Sylhet or more correctly the Khasia orange is the best of yiiiet and 
the series, and it may be described as the fruit known in Europe as the Khasia. 
China orange. One of the most useful papers on this subject is that China Orange, 
by C. Brownlow {Journ. Agri,-Hort. Soc. Ind., 1869, 372, briefly reviewed 
in the Dictionary). The Sylhet orange, he says, is invariably raised 
from seed, and the plants come into bearing in four to six years. It 
is believed that the seedlings do better than grafts or buddings, though 
the latter come sooner to maturity and aiford a more uniform quality. 

When grafting is pursued the stock usually employed is the lime, and 
some say the wild plant is preferable to the cultivated. 

Since the present article was penned, B. C. Basu has contributed Khasia 
{Agri. Journ. Ind., 1906, i., pt. i., 62-7) a most interesting account of the Hills, 
Khasia hills orange and its cultivation, for which space can only be found 
for the merest abstract. The area where produced, he observes, is com- 
prised within one hundred square miles. The plantations commence on 
the plains and rise to an elevation of 1,500 feet. The gardens extend 
thus for some distance into the interior along the deep valleys which cut 
up the southern face of the Khasia hills. From that harrow tract of 
country is drawn the bulk of the oranges consumed in Bengal and Assam. 

The great earthquake of June 1897 destroyed, however, a large number Tho BarUiqaake. 

of the orange gardens, many of the most productive of which lay on the 

banks of the hill streams and owed their fertility to the silt left by the 

annual floods. The orange is said to do best on limestone soil. The 

Khasia people recognise only one variety, though they admit a wide range Limestone ' 

in quality exists — dependent mainly on soil and the aspect of the garden. 

The special merits of individual plants are not perpetuated owing to the 
almost invariable habit of raising stock from seed. The fruits with thick Raised by Seed, 
rind are preferred even though the pulp is less juicy, because they stand 
handling better. So also late ripening is advantageous in point of price. 

Basu’s account, it may be observed, differs here and there very 
slightly from that given by Brownlow. Seedlings, he says, are trans- Transplanting, 
planted when two or three years old, and during May and June. A hole 
is made and the young plants deposited at distances approximately of 
10 feet apart. Manure is never used. By the end of the rains a number 
of shoots have usually formed, and in time one of these is preserved, and 
the rest, as also the parent stem, removed. The plants begin to bear in oome into 
eight to ten years and the duration is uncertain owing to the ravages of ®®a,ring- 
the borer insect, which destroys large numbers of plants annually. The 
orange season commences in November and closes in March. The export season, 
is in the hands of Bengali traders, who mostly live in Sylhet, hence the 
orange being often spoken of under that name. The usual wholesale 
price is from Es. 10 to 20 per ‘‘ hundred,” equivalent to about 2,300 fruits. Price. 

The supply intended for Bengal is taken down to Chhatak. If carefully 

^ ^ ^ ^ ^ ^ ^ ^ 321 21 



THE OEANGE TREE 


CIT U 
AU A TIU 


Hagpur 


Supply in Cold 
Season. 


Possible Hot- 
aeason Supply. 


Kagpur, 


Oareful 

-Cultivation. 


Budding on to 
Limes. 


Pull Bearing. 
Two Crops. 
Seasons. ' 


Later than 
Sylbet. 


Manure. 


High 

Cultivation. 


Influence of 
Budding. 


arranged on a trellis, no two fruits being allowed to toucb each other, and 
then suspended from the roof of the house, the fruit may be preserved 
for months. 

This orange is conveyed by boat to Calcutta, where it is sometimes 
spoken of as kamld-nebu, from which circumstance Prain thinks it may 
be inferred the orange was derived from the kingdom of Comilla to the 
east of Calcutta, and not from Upper India. There is but one complaint 
in Bengal against the present supply, namely that it comes in the cold 
in place of in the hot season. This has led to numerous efforts, with 
indifferent results, to obtain a second supply of equal merit from other 
localities. In Kullu, for example, the fruiting season is much later, and 
an effort has accordingly been put forth to send supplies to Simla in 
April and May. 

Nagpur , — Mr. J. H. Stephen, Superintendent of the Government 
Botanic Gardens, Nagpur, published in 1899 an instructive account 
of the production of oranges in the Central Provinces. Mr. A. Boss, in 
a letter published in Firminger (Lc. 277), furnishes other particulars 
of interest. Stephen inspected several large orange plantations and 
found that where carefully cultivated and liberally irrigated the trees 
were healthy and fruited freely; where neglected, the yield was so low 
that the gardens were not remunerative. In every instance the plant 
grown was the Nagpur suntra budded on the sweet lime. This is believed 
to produce a thinner skin and a sweeter and more luscious fruit than when 
budded on the citron or jambiri. The Sylhet system of raising from seed 
seemed nowhere to be followed, because it is believed that such plants 
take from fifteen to twenty years to come into bearing. The lime is sown 
in January to March, and when a year old the budding of the orange is 
made on the seedlings. TKey mature in the sixth or seventh year, and 
in about nine to twelve years are in full bearing ; after that date they 
decline. In Nagpur the orange yields (or can yield) two crops a year. 
The plants fiower in February to March, and the fruit is ripe in 
November to December or January. The second flowering is in June 
to July, and the fruit ripens in March to April. The oranges of the 
second crop are the sweetest, and, coming as they do at the beginning 
of the hot season, are much valued. These are plucked green, and thus 
are rarely allowed to change into the characteristic yellow colour of the 
other crop. On this account some writers have regarded them as being 
bergamot oranges. 

About the middle of May the roots are exposed and the plants 
manured (according to Ross, the roots are exposed and the manure given 
in October). Pruning is unknown in the Nagpur groves, and, except to. 
be watered freely in the hot season, the plants receive little or no further 
attention. R. S. Joshi, Rai Bahadur, has just published an account of 
the orange cultivation of these provinces {Agri. Journ. Ind., 1907, ii., 
pt. i., 64-9) which will be found to richly repay perusal. In the details 
of cultivation he makes, to ail intents and purposes, the same facts as 
already exhibited. He urges the necessity for high cultivation, especially 
on sods with a liberal supply of lime, and reaffirms belief in budding. 
“ The stock generally used,” he says, “is the sweet lime {mitha nimhu), 
but the common citron {zamhuri) is also very often utilised. Buds of 
the orange grafted on the latter stock produce trees which yield fruits 
with a very loose skin, whilst those on the former stock have a more closely 
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adhering jacket, showing that the stock has a distinct influence on the 
bud. The loose-jacket oranges are preferred for local consumption but 
are not so good for export, as they do not stand carriage well. Trees 
raised from citron stock come into bearing more quickly and have a 
somewhat longer life, but the fruit from the sweet lime is sweeter and 
has a thinner skin.” 

Speaking of the diseases of the orange, J oshi says that in Nagpur Diseases, 
the most serious is caused by a fungus which results first in the withering 
of the tips of the branches, the rot gradually extending down till the whole 
tree is destroyed. The produce of the Nagpur gardens goes mainly to Exports to 
Bombay, but recently Calcutta has drawn on the Central Provinces. If 
the late crop could be made a special feature, it seems probable the Nagpur 
supply would be much appreciated by Bengal. 

DelhL — The oranges of this locality are inferior to those of Sylhet and Delhi 
Nagpur. The rind is thick and the juice relatively poor, both in flavour 
and quantity. The supply of the so-called Delhi orange, which, in ad- 
dition to meeting the local markets of the United Provinces and the Pan jab 
is to some extent drawn upon by Bombay, comes from the neighbourhood 
of Delhi itself and from Gargaon, Saharanpur and Alwar, etc. Nepal, 

Garhwal and Kumaon produce small but sweetly flavoured, santara sajuara 
oranges. Dr. Bonavia tells us that the sweetest orange he ever tasted o^a-nges. 
was grown in Nepal. 

Poona. — Woodrow wrote a useful report of the orange cultivation Poona, 
of Western India which was published by the Director of Land Records 
in 1890, and subsequently epitomised and amplified by Cooke. In 
addition to the santara orange, the Iddu of the Deccan is largely produced. ■ 

This has often a malformation in the form of a supplementary series of 
pips near the apex. The Mozambique orange and also the Mandarin, Hybrid 
or what is so called (Idl Iddu), are frequently met with. Indian Mandarins Mandarin, 
are good to look at but inferior in flavour, and, as already observed, the 
Ml Iddu is probably only a hybrid Mandarin. 

The Coorg, Mysore and Nilgiri oranges are much spoken of, and Coorg, 
oonstitute the chief supply of the city of Madras. The Coorg is the ysoreand 
form most in demand. It seems a cross between the ordinary santara 
and the Maltese. Mr. Gustav Haller {Agri. Journ. Ind., 1906,’i., pt. ii., 

127-9) has very recently written a useful account of the Orange Cul- 
tivation in Coorg.” The method of cultivation he speaks of as very 
simple. Seeds are sown in nurseries, where the plants remain till* they are Raised from 
one or two feet high, and are then transplanted 18 to 20 feet apart. The 
only subsequent attention given is to protect the plants from damage by 
■cattle and to keep the fields clean. At six to seven years the first crop is Bearing, 
picked ; and if success is to be attained the plants must now be manured, 
but very little is usually done in this respect. The flowering seasons are 
October to December, and again April to June. The fruits of the former Seasons, 
are of little consequence, as they do not ripen properly and constitute 
the Bo-called monsoon crop, for which there is little demand. The other 
•crop is of great value, is harvested from January to March, and is known 
as the hot-season crop. The average duratton of the plants would appear 
to be about thirty years. Lastly, Haller discusses the diseases and Uiseasea. 
pests of the orange, and mentions a parasite and the borer 

beet le as bein the mo st prevalent. 

Irade in Oranges.— It is- quite impossible to furnish any particula Trade. 
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as to tlie extent of the traffic in these fruits. They do not appear sepa- 
rately in either of the records of internal traffic or external trade. In 
the Assam Administration Report for 1901-2 it is stated the exports- 
from that province came to 74,000 maunds, valued at Es. 2,80,000. But 
we have no information as to the area and yield for the whole of India, 
and therefore the total production cannot be even conjectured. The 
suggestion has been made above that India might with advantage follow 
the lead given by the West Indies, and look to Europe and even America 

Surplus Stocks, as hopeful markets for the profitable disposal of surplus fruits. Before 
this can be seriously contemplated production must be put on a more 
certain basis than at present, and this is not likely to be accomplished until 
European planters of India are induced to become orange growers. Some 
few years ago (1894-5) a few parcels of Nagpur oranges were sent to London. 

Experimental Messrs. W. Hutchiuson & Co. reported on these. The brokers pronounced 
the fruit the best they had ever seen, and valued the oranges at Zd, 
apiece. They arrived when the supply of oranges from other countries 
had come to an end, and were thus much appreciated. The supply was, 
however, discontinued, and never seems to have been again renewed. 
To organise and maintain a foreign market an unfailing supply of a fixed 
quahty must be assured. This would mean increased production with the 
definite idea of export. The demands of the local markets seem to absorb 
the present supplies, and the profits of production are sufficiently high, it 
might be conjectured, to have tempted increased cultivation. 

C. dee , Linn, ; FI. Br, Ind,, i., 516 ; Tussac, FL Anti.,. 

1824, hi., 73-4, pi. 17, 18; Bentham, Rev. of Targioni-Tozzetti, in Journ. 
Hort. Soc., 1855, ix., 172. The Shaddock, Pomelo, Pumelnose {pampel- 
7nous$e, Er.) ; the maha^nihu, hatdvi-nehu, sadaphal, chahotra or chukotura, 
lator-nehu, hijoro, papanas, bomhalinas, pumplem'us, etc. It has no 
Sanskrit name. It was known to the early Dutch traders as Pompelmoes 
( = pumpkin- citron), hence some of the modern names. It reached 
India and Ceylon in the 17th century. 

The pomelo is presumed to be a native of the Malay Archipelago. 
Introduced into India and Ceylon from Java, hence the name hatdvi- 
nebu; carried to the West Indies by a Capt. Shaddock. Eumphius, fol- 
lowed by Eoxburgh, was the first botanical author who described this fruit, 
although the suggestion may be ofiered that the Pomum Adami Commune 
(or Black Lemon) of Ferrari and also of Commelin bears a strong resem- 
blance to the pomelo. It is certain that neither Baber (1519) nor Akbar 
(1590) allude to it. Buchanan-Hamilton studied (1807-11) the districts of 
“ Dinajpur, Eangpur, Paraniya, Bhagelpur, and Bihar, and the cities of 
Patna, Shahabad and Gorakhpur. Upon each of these he submitted to 
the Government a voluminous report,” but only one, viz. Dinajpur, was 
ever published, as written by the author, and that not rmtil 1833. He 
there says that this plant was known as batabi, but that it could scarcely 
yet be said to have made its way from the gardens of the Europeans 
{Stat. Acc. Dinaj., 196), In 1897, I personally explored a considerable 
portion of the districts of Dinajpur, Eangpur and Bogra, and may 
safely affirm that no village exists now without its pomelo trees. In 
India and Burma at the present day, it is, in fact, one of the most common 
of fruits, but more especially so in Bengal and South India than in the 
United Provinces, the Central Provinces or the Panjdb. The best quality 
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is the thin-skinned Bombay pomelo, hence the South Indian name of 
homhalinas. 

It is a favourite with the Natives of India, the pulp being either white 
or red, according to the variety grown. The best fruit is to be had about 
Christmas time, but certain qualities may be got very nearly throughout 
the year. In Bengal the season is August to December. The name 
“ Pomelo or Pompoleous ” (in Cape Colony, Pomelnose) is usually 
.given to the large-sized fruit, “Shaddock” to intermediate sizes, and 
“ Forbidden Fruit ” to small forms. The cells of the pulp are very large 
and naturally separate from each other — a peculiarity that has led some 
people to speak of it as the “ Grape Fruit ” or “ Grape Orange.” The 
separated pulp is largely eaten in India as salad. The Bombay pomelo 
is the one that should be most cultivated and exported. It may be 
raised from seed sown in February, or by budding in February to March 
■on the common lime, or by layers made in pots supported high among 
the branches. Seedlings take longer time to come into bearing than 
layerings or buddings, and are less certain. 

The exports from the Bahamas, Cuba, Jamaica and Florida to the 
United States have recently assumed considerable importance. The 
traffic from the Bahamas alone was in 1902, 728,000 fruits. This shows 
what might be done were India to commence to export Bombay pomelos 
to the United Kingdom. 

C. edic , Linn.; FI. Br. Ind., i., 514. There are many very 
-distinct forms of this species met with under cultivation in India. Of 
these, the following abstract of the voluminous information available 
may help the reader to discover the special details desired : — 

1. Var. edica proper. — The Citron, Adam’s Apple, etc. Bears many names 
in the vernaculars of India, such as hi j aura or hajauri and hijori (suggestive of 
the province of that name in Kafaristan which Baber tells us was famous for 
its citrons even in 1519), Umbu, nimhu (or hara nimbii) turanj (its Persian name), 
honsa nebu, beg-pura, balank, mavalung, etc. Its Sanskrit names are mdtulunga^ 
phalapura and mjapura. Is said to have been foimd wild in Chittagong 
(an opinion not alluded to in Prain’s Bengal Plants) ; by others it has been re- 
ported as wild in the Khasia and Garo hills and also in Kuinaon. 

The Citron is cultivated sparingly in the warm moist regions of India, 
one form being so large as to resemble a pomelo (is possibly the Poncire 
citron of Europe.) Another is the fingered citron, a curious fruit that 
Bonavia recognises in some of the decorative designs of Assyria. It 
seems to be intimately associated with most of the weird fables that gravi- 
tate around the Citrus. The citron is best propagated by seeds or layers. 
Firminger alludes to the fruits being in Assam ripened within earthen 
jars before being removed from the tree. A similar practice may 
have originated the stories of citrons in the form of human faces, 
owing to the fruits having been grown within moulds of the desired 
form. 

2. Var. Li onu or Le on.— -The word lemon comes from the Arabic limim, 

and through the Persian became the Hindi UmUi liimhu or nimbu. It is speci- 
fically known to the Indian people as the pahari (hill) nimhu, harna (or homa) 
nehu, Tcimti, meta-Umbu, thora-limbu, and as tli^ kalambah of Arabic and kaUnbak 
of Persian. ' 

The wild form of the lemon has not been recorded as met with in 
India— the plant mentioned by Eoyle, Madden and others was more 
probably the than the lemon. Lenions are, however, fairly ex- 
tensively cultivated here and there all over India. , Still, the true lemon 
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THE SOUR AND SWEET LIMES 

is hardly one of the regularly grown fruits, in the gardens of the people 
generally, hut rather of the well-to-do and the curious. 

3. Van aeida; Kew Bull, 1894, 113-6, 177-82 and pi. ; the Sour Lime of 
India. — This is the lemon of most popular writers, and is undoubtedly a native 
of India, It is the true nihu or nehu, nimhu, libu, etc,, and is the ^ambiri of 
Baber, the jambira, limpdka, nimhuha, vijapura and vijaha (according to Butt) 
of the Sanskrit authors (Susruta (ed. Hessler), 1844, i., 86). This is the plant 
usually met with in a wild state in the warm valleys of the Himalaya. There 
are numerous cultivated forms of it, the two chief being a round lime {pdti-nembu) 
and a long lime {hdghzi (kaguji) -nimhu or thm-skinned nebu). The thin-skinned 
limes of Jaunpur and Azamghar are celebrated. Then there are in addition 
the pati or small round lime, the gord or oval fruit, the Chini-gora, which much 
resembles an orange, the hdmurdli, a very large lime, the hhatta of Upper India, 
the Bajoura limes — a sort of citron-lemon, the gungoli ' Bihari and many 
others. 

The Sour Lime is easily reproduced by layers or seeds, the finer qualities 
being budded on the commoner and hardier wild stocks. The wild 
lime is, in fact, the chief budding stock for all species of orange, lemon 
or citron. The juice of this fruit is universally used for flavouring soups, 
curries, fish, etc., since it imparts a pleasant acid taste and agreeable 
fiavour. It is also largely used in domestic medicine. The small sour 
limes are extensively employed for sherbets and in the manufacture of lime- 
juice, and the large ones made into various preserves. Baber refers to 
several forms of hme, so that we have abundant evidence that they have 
been known and valued in India for many centuries. 

In the West Indies the hme is specially grown in Montserrat, 
Dominica, Jamaica and Trinidad on account of the juice — the hme-juice 
of commerce. The reader will find a highly instructive paper on the 
West Indian Lime Industry, written by A. J. Brooks {Journ, Roy, 
Eort, Soc., 1907, xsxii., 172-88). It will be found to deal with the 
following among other subjects of interest : — History, Cultivation, Pests, 
Fruiting, Essential Oil, Raw Juice, Concentrated Juice, Citrate of Lime, 
Green Limes, Improvement of the Lime, etc. Brooks informs us that 
‘'the juice is exported in its natural or ‘raw’ state, or as ‘con- 
centrated ’ juice, the latter being one of the chief sources of citric 
acid.” There would seem no good reason why India might not parti- 
cipate in this trade. 

4. Var. Li etta or Sweet Lime of India — the santara nibu, mitha-nibu, 
amritphal, elemitchum, thanbaya, etc., and the madhukarkatiha of Sanskrit. 

Wight regarded the sweet Hme as indigenous to the Nilgiri hills. 
It was known to Baber, who apparently did not much appreciate sweet 
limes or sweet oranges. In the Turld copy of his Memoirs there is a 
footnote written by his son Humaiun to the efiect that Baber’s dislike 
to the amratfhal was “ a consequence of his having been long and much 
addicted to the use of strong drinks, whence he naturally did not like 
sweet things.” It has, however, very little flavour except that of sweet- 
ness, but being in season in August to October, when oranges are not pro- 
curable, it is much appreciated by many persons as a cooling and refreshing 
fruit. But it seems highly likely that the sweet lime has by maUy writers 
been frequently confused with the bergamot or green orange. It is eaten 
fresh, or after being preserved or cooked. 

The sweet lime is very largely employed by the DeUii orange-growers 
as a stock on which to bud the santora orange, and this circumstance may 
to some extent account for the pecuhar flavour of the best Delhi oranges. 

Conclusion —It has not been found possible to aflord space for more 
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than the merest outline of this subject. Details of cultivation, of the 
diseases to which the various species are liable, as well as of their re- 
spective industrial and medicinal uses, have had to be all but omitted (see 
Vine ar, p. 1110). Consult the Pharmacogra'phia Indica for therapeutic 
facts, and for particulars regarding the perfumes, Gildemeister and Hof- 
mann’s Volatile Oils (1900, 460-85) ; as also the admirable paper by Burgess 
and Child in the Journal Society Chemical Industry (December 1901). 

The cultivation of oranges, lemons, pomelos and limes of India, if 
organised on a more extended and systematic fashion than at present, 
would of necessity involve full advantage being taken of each and every 
profitable outlet, such as the preservation of the fruit (candied), the pro- 
duction of lime-juice, and the manufacture of perfumes and oils (citral, 
bergamot, neroli, etc,, etc.). The “ oil of lemon ” is one of the chief 
industries of Sicily. The summer crop is exported as fresh fruit, the 
autumn or winter crop is manufactured locally into the juice and oil for 
which that island is famed. But it is regarded as very injurious to allow 
a tree to fruit twice a year, and hence the December crop is, as a rule, 
preferred. The lemon begins to yield when five years old. When fifteen 
to twenty years it gives 1,000 fruits, and when full grown may afford from 
3,000 to 5,000. In the production of oil and juice, the fruit is cut into pieces, 
the pulp scooped out from these, the peel soaked in water for an hour 
or two, and then pressed by hand over a sponge in order to separate the 
oil. If candied peel is to be prepared, only half the oil is so expressed, 
otherwise as much as can be squeezed out is taken, and the waste peel 
given to cattle. The pulp is pressed for juice and the residue used as 
cattle food. Such is in brief the process usually adopted in the preparation 
of lemon oil and lemon juice in Sicily. 

If an Indian industry were therefore organised, a large share in the 
profits of cultivation would have to be derived from these and other 
sources. Much care would have to be expended in selecting the best 
stock and in ascertaining if the lime, in place of the lemon, would meet 
all the necessities of trade. The lime would in all probability be better 
smted to the climate of most districts of India, but there exists a wide 
range of forms from which to select. To organise an export traffic in fresh 
fruit, it would be indispensable to have special shipping arrangements, 
since the fruit would be greatly injured if consigned to the hold along 
with mixed cargoes. Quick transit, careful packing, and good storage are 
essential to success. \Gf. Keiv Bull., 1892, 108 ; 1894, 114 ; 1895, 266-71.] 

CLAY , ICK , P T Y, TC.-Cer ic Art 

W re .—Montgomery Martin, Hist B. Ind. (compiled from Buch.- 
Ham. Repts.), 1838, i., 347-9, 535-^; ii., 165, 167-72, 256-7, 948-55, 
pi. xiv. ; iii., 208, 681; Mallett, Rec. Geol. Surv. Ind., 1889, xxii., 
139-48; Holland, Rec. Geol. Surv. Ind., 1905, xxxii., pt. i., 104. 
The gil, cJiikni, cJiikita, mati, sangi-i-dalam, kdli-munnu, tannah, krishna 
mirtika, etc. 

Sir T. H. Holland, Director of the Geological Survey of India, in his 
Review of Mineral Production {l.c. 104),*ob^serv’es that “no statistics 
approaching any degree of completeness are obtainable to show the extent 
of the undoubtedly great industrial value of the clays in India. They 
include the common clays used all over the country for the manufacture 
of bricks, tiles, and the cheaper forms of pottery ; finer varieties, used 
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for glazed pottery, whicli in places has obtained a reputation for artistic 
merit ; fire-clays, raised in considerable quantities on some of the Gond- 
wana coal-fields ; and fuller’s-earth, which is mined in the Central 
Provinces and in Pajputana.” In these brief sentences Holland has 
furnished the chief kinds of clays met with in India. In the remarks 
that follow, these will be severally dealt with, except that, as a matter 
of convenience, the clays used for all kinds of pottery (ungiazed, painted 
and glazed) will be taken up last instead of second : — 

k Tile Cl y . — Until the middle of the last century 
it was thought necessary to import bricks from England, and that pre- 
judice served to destroy the hopes of Mr. George Macdonald, who in 1866 
became virtually the pioneer of European brick-making and pottery in 
India. He failed disastrously to interest the Government engineers and the 
building trade in the products of his factory at Eaniganj (Paneegunge). 
In 1881 Mr. J. H. Glass directed attention to the Jabbalpur supphes, and 
as a consequence the Geological Department deputed Mallet to inquire 
into the clays of the Central Provinces, the result being that the claims 
of Umaria were urged very strongly. It was pointed out that Gondwana 
clays were abundant, coal and fire-clay on the spot, felspar obtainable 
within four miles, while chalcedony might be collected in the Mahanadi 
near Chandia. Messrs. Burn & Co. had meantime founded their potteries 
on the very spot where Macdonald failed. It is said they now turn out 
about 30,000 bricks a day, including glazed bricks for bathrooms, and 
blue-chequered damp-proof bricks for stores and godowns. And about 
the time of Mallet’s report they extended their operations by opening 
out their Jabbalpur works. 

But bricks were used in India long before the arrival of the English, 
and some very old edifices, fortifications, etc., seem to have been con- 
structed with large thin bricks not unlike those employed in ancient 
Europe. Such bricks were recently found, for example, by Dr. Stein 
in the ruins of the stupas, etc., of ancient Khotan, of a date of the 7th or 
8th century, Abul Fazl, the chronicler of the Emperor Akbar’s reign, 
mentions three kinds of bricks, ‘‘ burnt, half-burnt, unburnt,” and ob- 
serves that the Emperor had fixed the price for these. The first kind, 
he adds, were usually made very heavy. \Cf. Ain-i-Ahhari, 1590 (Bloch- 
mann, transL), 1873, 223.] These three grades are met with to the present 
day all over India, and in fact most houses, garden walls, etc., of the 
peasants of India are mainly constructed (when bricks are used at all) 
of sun-dried bricks. But if Indian fired bricks have not hitherto borne 
a very high reputation for strength and durability, it has been upheld 
that the cause of inferiority should more often be sought in the process 
of manufacture than in the material used. A writer in Indian Engineering 
(August 4, 1900) pointed out that in making bricks by hand it was very 
difficult to get the edges sharp and well defined, the only way to obtain 
this being to use none but well-made moulds and to reject at once any 
mould found to be in the slightest degree cracked or damaged. That 
difficulty is to a large extent overcome by the use of machinery, though 
an even greater disadvantage at once arises, namely that machine-made 
bricks have to be transported from the brick-field to the building site, 
thus materially adding to their cost. In India it is usual to manufacture 
hand-made bricks near the place where they are to be used, and it is highly 
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likely, therefore, that the clay employed is not always the best 
that could be desired or discoTered, were a search made a little 
farther afield. Finally, of course, the Indian climate is a very serious 
consideration. 

With regard to Native-made bricks, interesting particulars have been pub- 
lished by Hoey {Monog. Trade and Manuf. N. Ind., 1880, 162). He there 
■observes "that “ good bricks of the size used in Government buildings are sold by 
the puzawewala at Rs. 7 per 1,000,” whilst the “ imperfectly burnt are called 
tharra, and sell at Rs. 4 per 1,000.” Lucknow, of which Hoey was specially 
writing, is naturally a great brick-burning centre, owing to the lack of stone 
thereabouts. Ornamental bricks, moulded on the face with figures and patterns, 
were formerly made in many parts of Bengal. Good examples are to be seen 
in some of the temples in Chandernagore and Hughli, but more especially at 
the Kantanagar temple near Dinajpur. In North India, more especially in 
Lahore, carved bricks may be seen in the buildings of the well-to-do. 

It would seem likely, however, that the most important brick-making centre 
■of India is the immediate neighbom'hood of Calcutta. Tanks are dug that 
can, as desired, be flooded from the rwer. A deposit of fine clay is laid down 
^nd successive floodings are made till a workable bed of clay has been secured. 
Statistics are unfortunately not available as to the extent of production, but 
that the traffic is large can be judged by the fact that practically all the better- 
class houses of Calcutta are constructed entirely of brick. It is said that the 
largest brick factory in India is that of Akra, near Calcutta, which turns out 
■20 to 30 million bricks annually. The Calcutta bricks are, for the most part, 
fired by furnaces, not kilns. {Gf. Min. Bev., 1898, 59.] 

Tiles. — The firms concerned in tlie manufacture of bricks are also, in 
many cases, producers as well of tiles, pipes, etc. To a very large extent 
mackine-made tiles, being lighter, better and more durable, are displacing 
the old heavy clay tiles made by village potters. 

Brick and Tile Works,— It is sometimes affirmed, however, that the 
best tiles employed in India are still imported from Europe, the price 
being Es. 15 per 100 {Capital, Oct. 15, 1903). In the S. Kanara district 
there were in 1894, 1,097 brick and tile burners and sellers ; also eleven 
brick and tile factories in the town of Mangalore, eight being managed by 
Natives. Mr. Sturrock estimated the annual oiitturn of bricks at these 
factories to be 300,000, most of which are exported by sea to Bombay and 
other west-coast ports. The manufacturers sell the bricks at Es. 35 per 
1,000. \Cf. Man. S. Kanara, 1895, 143-5.] According to official statistics, 
the brick and tile works or factories throughout India employed in 1902, 
6,255 persons ; in 1903, 6,435 ; and in 1904 double the number, viz. 13,781. 
These figures are admittedly open to question since they can hardly include 
the Native brick- makers, but represent rather the personnel of the Brick, 
Tile and Pottery Works run on European methods, such as those at 
Eaniganj, Jabbalpur, Ahgarh, Bareilly, Mangalore, Feroke, etc. It may 
be mentioned that at the Eaniganj potteries alone over 1,400 persons 
are employed, of whom about one-quarter are women engaged in 
porterage. The three tile works of the Basel Mission near Mangalore 
employed 540 hands in 1903, and the three works at Feroke, Malabar, 
650 hands. ' 

F 11 p’ -e Pth, 1 o dible d e iei 1 Cl y 

There is little information of a recent nature on these materials. Eauwolf, 
who travelled in the East (in the middle of the 16th century), mentioned 
of Tripoli that an ash-coloured earth called nalun was employed for washing 
the head, and that another earth called jusabar was eaten by women. 
That sentence might be almost given as true of India to-day. A pale 
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yellow mud is eaten medicinally, and sold under the name Multdni matti. 
An earth known as sang-i-hasri is said to be imported from Persia and 
used in tonic preparations, owing to the iron which it contains. Saucer- 
shaped chips of partially baked clay are sold in the Calcutta baz^r for 
eating. Montgomery Martin E. Ind., 1838, ii., 167) refers to a sub- 
stance called Jchari eaten by women in Bengal. Hooper {Rept. Labor. 
Ind. Mus., 1905-6, 37-8) gives particulars of 33 samples examined. Silica 
was the largest constituent, eight samples having 80, twelve 70, and six 
60 per cent. The analysis showed that these clays had no food value. 
[Cf. Hooper and Mann, Memoirs As. 8oc. Beng., i., No. 12, 249-70.] It 
is probable that all these clays are nearly alhed to fuller’s-earth, which 
in India is employed as an external application to purify the hair and 
skin, in washing the cloths used in the manufacture of lac, indigo, etc., 
as also for weighting fabrics. It is interesting to add that the Institutes 
of Manu records the punishment to be meted out to manufacturers who 
add too great a weight to the textiles they produce. The following are 
said to be the best-known Indian sources of fuller’s-earth — Colgong in 
the Bhagalpur Division of Bengal ; the Central Provinces ; the district 
near Kolath in Bikanir, Dera Ghazi Khan and Multan in the Panjab. 
Holland says fuller’s-earth is mined in the Central Provinces and in 
Kajputana. 

Fire-el y . — These clays are capable of resisting a very high 
temperature without fusing or fissuring. They should be as nearly as 
possible free from lime, iron or alkaline earths, which promote the fusion 
of silica as in glass-making. In Europe the best clays for this purpose 
are found below coal-seams, and in spite of the different age of the Indian 
coal-fields, the underlying clays are found to be available for the production 
of a fairly good fire-brick material. Fire-bricks are manufactured in con- 
siderable quantities by Messrs. Burn & Co. at Kaniganj, the clay being 
obtained locally. Promising fire-clays are also found at Jabbalpur, at Jowai 
in Assam, and at the Chanda, Umaria and Gondwana coal-fields. It is 
probable that with proper manipulation some of the pottery clays, not 
hitherto used for the purpose, would afford perfectly refractory materials. 

Pi e-cl y {namam, hharra, etc.), so called in English from 
its being used for tobacco-pipes. It much resembles China-clay, but 
possesses more silica. Ball makes no mention of the existence of pipe- 
clay in India, but Moore {Man. Trichinopoly, 1878, 67) states that a 
fine bed of it occurs between Terani and Karai. Pipe-clay has also been 
mentioned as a product of the Madras forests. [Gf. Madras Man. Admin., 
1885, i., 313.] An anonymous correspondent of The Madras WeeMy Mail 
(April 20, 1905) stated that the clay used in the ornamental pottery of 
Karigeri in North Arcot was a form of pipe-clay. 

Pottery-el y . — The pottery- clays of India might be popularly 
assorted according to three degrees of purity, viz. (a) Jcaolin, China 
or porcelain clay ; (h) ordinary white or glazed pottery clays ; and (c) red 
or tile and flowerpot clays. 'The third has perhaps been sufficiently 
indicated above in connection with brick and tile clays, since most average 
good brick clays may be used for unglazed pottery. Kaolin, besides 
being employed for porcelain, is utihsed in the paper and soap industries. 
It is sold in the form of large lumps of a white or yellowish- white 
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colour. It fills up tlie pores of the paper and gives a smoother and 
more absorbent surface. [Cf. Cross and Bevan, Pa'per-mahing, 1900, paper-makmg. 
197.] It is formed by the gradual disintegration of felspar under 
the action of air and water, and consists essentially of a sihcate of alu- 
minium. Its quality depends upon its whiteness and freedom from the 
coarser micaceous particles. Although there is probably nowhere in 
India an occurrence of the finest porcelain-clay, such as that of the south- 
western counties of England, yet there are several districts where fine 
white clays exist and are utilised for pottery. In fact the chief districts 
where such clays occur are naturally more or less identical with the localities 
whence the Indian Art potteries are produced. The following brief state- 
ment may be useful : — 

Cera ic Ware. —There are three classes of pottery : — (a) Aboriginal Ceramic 
work, (&) Hindu work, and (c) Muhammadan work. Ceremonial usage 'W'are. 
amongst the Hindus requires that pottery, whether polluted or not, shall 
be thrown away on certain specified occasions, so that there has arisen a 
large trade in a cheap material where artistic developments would be 
superfluous. So far as the production of this everyday domestic pottery potter’s 
is concerned, the potter will probably always hold an important position 
in village life. But even he is beginning to feel the stress of competition. 

Glazing is unnecessary unless the ware be meant to hold water, and since 
artistic ware has mainly been produced in the way of grain or pickle jars, 
painted or lacquered pottery is equally serviceable and infinitely cheaper Pamtea 
than glazed ware. Indeed, with the exception of the few examples dis- 
covered in association with the Dravidians of South India and the fragments 
of old pottery found in the Charsada excavations near Peshawar, there 
is no reason to suppose that glazed earthenware vessels were at all used oiazed 
in India prior to the Muhammadan conquests. The former 'of the two 
exceptions possibly is suggestive of the origin of the apparently spon- 
taneous art of glazing found at Vellore in North Arcot. Beyond the 
frontier of India, moreover, it has been recently shown by Stein {Ancient 
Khotan) that an advanced knowledge existed from perhaps the second 
century of our era. It is just possible, therefore, that the discoveries 
both in the south and north of India of old glazed pottery (and even of glass) 
indicate Buddhist rather than Hindu work. But that the glazed pottery Muhanunadan 
of India, as generally accepted by European connoisseurs, began with the 
Muhammadan trafiic in coloured tiles for mosques and tombs there can 
be no doubt. To this day the village potter {humhdr) is nearly always 'Ihex^tmkar 
a Hindu, and he makes unglazed pottery, whilst the ceramic artist (huzagdr, ' 

hasMgdr) is ordinarily a Muhammadan (except in such rare and notable 
cases as that of the Hindu huzagdr s of Delhi). Moreover the huzagdr 
often purchases from the village potter sun-dried vessels which he after- 
wards ornaments and fires. It is a matter of everyday knowledge that 
the glazed vessels of recent times, so eagerly purchased by visitors to 
India, are but special adaptationsN gladly pursued by the Indian craftsmen 
with the decadence of the demand for tiles. In any case all present-day 
glazed pottery in India (except perhaps the Vellore work) is Indo-Saracenic 
in design, is made by Muhammadans, and sold exclusively to Muhammadans 
or Christians. Mr. Hughes Buller and Mr. Gupte recently discovered a 
kiln and rude contrivance for making pottery in Baluchistan, which seemed 
to have been used for making glazed- ware, since fragments of such pottery 
were found near by. Mr. Buller is of opinion that the fragments hi ques- 
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tion are Persian in teclinique, a view supported by the circumstance that 
there are no records of an indigenous Indian glazing art in Baluchistan. 
The modern demand for cheap Indian work is rapidly causing a deteriora- 
tion from the original tile models of former times. Fortunately the 
shapes of the unglazed and painted wares, platters, cooking-pots, water- 
jars, etc., are as yet uncontaminated by foreign demands and hence 
remain graceful and well worthy of study, alike by the antiquary and 
the artist. 

[C/. Birdwood, Indust. Arts Ind., 1884, 387-418 ; Mukharji, Art Manuf. Ind., 
1888, 283-93 ; Journ, Ind. Art, 1885, Nos. 9 and 10 ; 1886, Nos. 12, 14, 16‘; 1887, 
Nos. 17, 19, 20 ; 1888, Nos. 23, 24 ; 1889, No. 28 ; 1890, No. 29 ; 1891, No. 33 ; 
1892, Nos. 41, 42 ; 1894, No. 52 ; 1895, Nos. 65, 57, 58 ; 1897, No. 45 ; Mono- 
graphs, Pottery and Glassware : — ^T. N. Mukharji, Bengal, 1895 ; Maconochie, 
Bombay, 1895 ; Dobbs, United Prov., 1895 ; Taw Sein-Ko, Burma, 1894-5 ; 
Watt, Ind. Art at Delhi, 1903, 80-98, pi. 20 (a).] 

Trade. — The value of the EARTHENWARE and PORCELAIN (excluding 
earthenware piping) imported in 1899-1900 was Rs. 19,90,369, but it 
rose in the succeeding years, until in 1903-4 it reached Rs. 28,00,038, and 
in 1906-7 Rs. 38,99,824. The United Kingdom usually suppHes 50 per 
cent., whilst Belgium, Germany and the Straits Settlements contribute 
between them about 40 per cent. The chief receiving provinces in 1906-7 
were Bengal, Bombay and Burma, which took respectively quantities 
valued at Rs. 14,22,977, Rs. 12,27,104, and Rs. 8,93,767. A small pro- 
portion (Rs. 2,58,929 in 1906-7) was re-exported and sent to Persia, Arabia, 
the United Kingdom, Tuxkey-in-Asia, East Africa, etc. Earthenware 
PIPING (which is mentioned separately in official statistics) is imported 
from the United Kingdom, and in 1906-7 amounted to 31,347 cwt. 
(Rs. 2,16,808), most of it being received by Bombay. Bricks and tiles 
are taken by India, principally from the United Kingdom and into Bombay. 
Both in quantity and value the imports increased by more than 100 per 
cent, during the five years ending 1903-4. In the first year of that series 
they were in number 3,641,594, valued at Rs. 2,14,255, and in 1903-4 
they were 7,135,872, valued at Rs. 5,16,610. Since then they have con- 
tinued to increase to 14,922,191 (Rs. 10,64,560) in 1906-7. India also 
imports a small quantity of CLA Y. The amount in 1906-7 was 56,889 cwt., 
valued at Rs. 96,557, and the country chiefly concerned may be said to 
be the United Kingdom, the supply being consigned to Bombay, Bengal 
and Burma. 

The total value of Indian earthenware (except piping) exported 
in 1906-7 was only Rs. 44,709, consisting of certain small consignments 
from Madras, Bombay and Bengal to Ceylon and the United Kingdom. 
EARTHENWARE PIPING, not included in the above, is exported chiefly 
from Bengal to the Straits Settlements. The amount in 1906-7 was 
7,690 cwt. (Rs. 34,368). The exports of Indian bricks and tiles go 
principally from Madras to Ceylon. In 1899-1900 thev were valued at 
Rs. 68,797, and in 1906-7, Rs. 1,03,314. 


.P., C AL.— Ball, .gJcon. (7eoL 1881, 59-119, 592-604; Mm. 

ii., 378- 5. and Rec. Geol. Surv. Ind. for fast 20 years', Watt, Rev. Min. ProL Ind., 
Coal. 1894 70 1897 ; Dunstan, Coal Res. Ind., in Journ. Soc. Arts, Feb. 1902 ; 

Im'p. Inst. Tech. Repts., 1903, 319-77 ; also Rec. Geol. Surv. Ind., 1906, 
xxxiii., 241 ; Holland, Rev. Min. Prod. Ind., 1898-1903, in Rec. Geol. Surv. 
Ind., 1905, xxxii., 17-45; 1907, xxxvi., 66-71 ; Stat. Min. Prod. Ind., 
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1890 to 1904, etc. etc. Tlie koyelah, koyala, hoelo, kolsa, kari, simai-harri, 
hoggu, sima hoggu, iddallu, misu-e, midu-ye, etc. 

istory. — Coal has doubtless been known to the Natives from time immemorial, 
but was neither mined nor traded in until sought out by the early European 
residents in India. Even at the present date it is little if at all used in the 
purely indigenous industries, and hardly ever employed for domestic purposes. 
But this state of affairs is perhaps little to be surprised at when it is recollected 
that the first licence to dig for coal in England was granted by Henry HI. in 
1239 : it was then designated “ sea-coal.” In 1306 the use of coal in London 
was prohibited, but in 1325 a trade had been organised between England and 
France in which coal was exported and grain imported. About this^ time 
also Newcastle became famous for its coal, and for a couple of centuries at 
least fleets of ships sailed from thence to supply London and the other ports of 
England, as also France, Holland and Germany. It would be beyond the scope 
of this article to follow the growth of the European knowledge in coal or to 
narrate the discovery of the other coal-deposits that finally overthrew the supre- 
macy of Newcastle. By 1776 we read that Sunderland, Blyth, Hartley, Durham 
and "several other centres in both England and Scotland had commenced to 
export coal independently of Newcastle and of the charters granted to the 
original seat of the trade. It was only natural, therefore, that the European 
residents in India, in the middle of the 18th century, should have begun to think 
of a possible Indian supply of an article that had been proved bi so great value 
in their home countries. 

In 1774 Warren Hastings granted a mining license to two of the Company’s 
servants, namely Mr. Suetonius Grant Heatly and Mr. J ohn Sumner. The former 
gentleman, we learn, had discovered coal in “ the districts of Bheerbhoom and 
Pachete.” Mr. Heatly (son of the discoverer and original worker of the Bengal 
mines) tells the story of his father’s labours, in an article which will be found 
in the Journal of the Asiatic Society of Bengal (1842, xi., 811-35). Unfortunately 
the coal Heatly produced was reported as being much inferior to that of England, 
and this circumstance, together wuth the indifference of Lord Cornwallis to 
measures calculated to develop the internal resources or promote the external 
commerce of India, led (according to Heatly, junior) to the neglect and apathy 
that characterised the first few years of coal-mining in India. In 1777 Farquhar 
and Motte asked permission “ to bore cannon and to cast shot and shell in the 
district of Jherria, lying between the rivers Dummuda and Burraker.’’ They 
gave as their reason for the selection of that locality that it “ abounds in iron ore 
and is contiguous to the coal-mines of Messrs. Smnner & Heatly.” Williamson 
(Wild Sports in the East, 1808, i., 7, 8) alludes to Indian coal, but remarks that 
the Company “ finds it easier to send coal from England, as ballast, to their 
arsenals abroad, where quantities are occasionally used in fusing metals for 
casting ordnances.” But apparently about this very time the London Directors 
of the East India Company had actually complained of the heavy charges in- 
volved by the indents for the coal made by their Indian representatives, and they 
accordingly recommended an inquiry whether charcoal could not be substituted ; 
and if not, they further recommended the transference of the ordnance works 
to England. The Earl of Minto was at the time Governor-General of India, 
and to his enlightened action may be attributed the birth of the present prosper- 
ous trade in coal. He directed that Indian coal should be submitted to actual 
tests by the military authorities in India. Col. Hardwicke accordingly per- 
formed experiments but reported once more very unfavourably (dated May 19, 
1809), and the subject of coal for a time dropped out of notice. But in 1814 the 
Marquis of Hastings once more urged on the Military Board the desirability of 
ascertaining beyond doubt “whether the coal of India was of a quality calcu- 
lated for the purpose of the forge.” His lordship announced that a fully quali- 
fied person would be appointed to examine the mines, who would be furnished 
with the necessary apparatus to make borings and who would for experimental 
purposes procure a supply of coal from such a depth as to ensure that it would 
represent the average quality. Previous experiments were thus discredited 
owing to the coal used having been obtained from the surface and therefore much 
deteriorated. By this time we hear of a Calcutta merchant having commenced 
to use, Bengal coal, notwithstanding the unfavourable reports published by 
the Military Board. Coal was, in fact, being regularly conveyed by boat down 
the Damuda river to Calcutta, and it is therefore not to be wondered at that 
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the Viceroy should have once more called for a thorough inquiry. Mr. Rupert 
Jones accordingly went from England on purpose to examine the Bengal 
coalfields, and his report (written in 1815) will be formd in the Asiatih Eesearches 
(1833, xviii., 163-70). hTeedless to say this gave new life to the Indian mines 
and proved that indifference and obstruction to the use of a new material had 
more to say to the unfavourable opinions previously published than the actual 
inferiority of the coal — at least for many of the piu'poses for wliich English 
coal was being imported. But in passing it may be added that Mr. Jones himself 
did not realise the full value of his investigations. He foretold increased pros- 
perity to Calcutta, through the coal he had discovered being a better and more 
economical fuel for burning the Sylhet limestone than the &ewood then in use. 
Jones apparently knew little of the great revolution steam was destined to 
effect, nor of the imperative necessity of an abrmdant and cheap supply of coal 
for commercial and industrial prosperity. 

Mr. Jones received an advance from Government of £4,000, on easy terms, 
to enable him to work the mines, but in 1820 he came utterly to grief. Fortu- 
nately a number of Calcutta firms stepped into the breach. The first regularly 
constituted Indian mine under European supervision and capital was opened 
in Bengal in 1820 (Raniganj mine). In 1839 the output was 36,000 tons. Still, 
little progress was made till the construction of the East Indian Railway in 1854 
tapped the coalfields. But even then the progress was but slow until the jute 
mills of Calcutta^ had been started and the other directions of manufacturing 
skill originated, that gave vitality to the Eastern capital. Apparently 1857-8 
was the first year of specially recorded production, when 293,443 tons were taken 
from the Indian mines and 92,983 tons imported. From that date the prosperity 
of coal-mining was assured. It became the direct expression of a rapidly ex- 
panding modem commerce. This may be briefly exemplified. In 1868 the 
output was 459,408 tons ; in 1878, 925,494 tons ; in 1898, 4,608,196 tons; in 
1904, 8,348,561 tons; and in 1906, 9,783,250 tons. Of these the Bengal 
mines supplied 88 per cent. [Cf. Moral and Mat. Prog. Ind., 1905-6, 114.] 
One of the difficulties experienced in this remarkable trade has been for the 
railways to keep pace in the supply of the rolling stock necessary. In 1885 
there were 95 mines, of which 90 were in Bengal ; in 1900 there were 286 coal- 
mines in operation, of which 271 were in Bengal; in 1906 there were 307, of 
which 274 were in Bengal. The number of mines only partially represents pro- 
gress, on account of the tendency for small mines to be grouped together as a 
smaller number of large ones. The greatest development has taken place in 
the Raniganj field, owing to the collieries being only 120 to 140 miles from 
Calcutta. Jherria, some 40 miles more distant, has recently given evidence of 
having very likely permanently overtaken Raniganj. But no less vigorously 
have the Giridih fields been pushed forward. It can now be affirmed that 
India is rapidly approaching the state of being able to meet all her own wants 
for fuel. The imports have been shrinking steadily for years, and in 1903-4 
were one-fourth of the quantity taken nine years previously. And of these 
imports Bombay — a province remote from the Indian mines — consumes by 
far the major portion, viz. 148,311 tons out of a total of 179,935 tons in 1905-6. 
England, Australia and Japan are the supplying countries. But a new trade 
has arisen, namely in coal exported to Indian Ocean ports — a traffic that it 
would seem is instantly stimulated and permanently strengthened by the 
strikes and other accidental causes which in Europe and Japan tend to raise 
the price of coal. A vivid conception of the present magnitude and importance 
of the Indian coal industry may be had from the circumstance that in 1903 the 
output came to 7 J million tons, while the outputs of both Canada and Australia 
were each just under 7 million tons ; and the Indian production has since risen 
to almost 10 million tons. But a still more significant fact may be added in 
conclusion, namely that Indian coal is the cheapest in the world. The average 
pitmouth price was in 1902, Rs, 2-12 (3^. 8d.) and in 1906 Bs. 2-15 {3s. lid.) 
per ton, while in the United States the corresponding average price was 
5s. 8J(f. ; in Australia 'Is. 9d. ; in the United Elingdom 8s. 2|d, ; in Germany 
85. lO^d . ; in Canada 9s. 3d. ; and in Hew Zealand lOs. Qd. An interesting 
series of articles on ‘‘Dear Coal’’ will be found in The Textile Journal (May, 
July and December, 1900). 

The annual reports, etc., of the Indian Mining Association and those of the 
Bengal Chamber of Commerce are usually of the greatest interest and value 
in setting forth the progress or the disabilities of the raining industry. But it 
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may be added that none of the early European travellers in India make 
any mention of coal, prior to the first decade of the 19th century. This is 
abundantly exemplified by the silence of Milburn (Or. Comm., 1813) and of 
Macpherson {Hist. Eiirop. Comm. Ind., 1812), two authors who were certain to 
have had chapters on Indian coal and India’s requirements in coal had these 
been questions of public importance at the time in which they wrote. 

OCCURRENCE AND DISTRIBUTION OF COAL IN INDIA. 

Holland {Rev. Min. Prod. Ind., 1905, 1907) lias fnrnisTied so compre- 
hensive a statement of India’s coal resources that it is hardly necessary 
to do more than give an abstract of his opinions in order to bring the 
Dictionary up to date. He confines attention to the coalfields actually 
being worked or those likely to be worked in the near future. The parti- 
culars that follow in this chapter are, therefore, derived very largely from 
Holland’s instructive and practical Reviews : — 

“ Most of the coal raised has been obtained from the Gondwana system 
of strata in Peninsular India, where the coal-mines, being nearer the coast 
and generally within touch of the main railway lines, have been developed 
more rapidly than those of the extra-Peninsular Cretaceous and Tertiary 
coal-beds.” The Gondwana mines furnished in 1906, 95-56 per cent, of 
the total supply. It may be useful to exhibit the chief groups of mines 
categorically : — 

^ (A) GONDWANA COALFIELDS. — 1. RanSgsnj and Jherrla in 

engal — Raniganj was the first to be developed and formerly had the 
largest output, but since 1906 the lead has been taken by the Jherria mines 
farther west in the Damuda valley. These mines are tapped by the E.I.R. 
and by the B.N.R. systems. ‘‘ The coal from the Raniganj field is mainly 
derived from seams in the highest beds of the Damuda series, the lowest, or 
Barakar stage, being less developed in the exposures along the northern 
argin of the field. In the Jherria field the converse is the case : the 
uppermost stage has yielded poor coal, whilst in the Barakar series there are 
some eighteen well defined seams of which the upper eight include enormous 
supplies of good coal. The two classes of coal present a well-marked and 
constant difierence in the amount of moisture they contain : the older, 
Barakar, coals, both in the Raniganj field and in Jherria, contain on an 
average about 1 per cent, of moisture, whilst the average for the younger 
coal of the Raniganj series is 3*8 per cent, in the lower seams, and nearly 
7 per cent, in the upper seams. There is a corresponding, but less 
marked, difierence in the proportion of volatile hydrocarbons, which form 
a larger percentage of the younger coals than of those at lower stages in 
the Damuda series.” 

2. Giridlh in engaL — “The small patch of coal-bearing Gondwana 
rocks near Giridih is practically divided between the Bengal Coal and 
the East Indian Railway Companies. The chief wealth of the field is 
stored in a 15-foot seam of good steam and coking coal near the base of 
the Damuda series.” It has been estimated that the remaining workable 
supplies probably do not exceed 77 million tons. [G/. Saise, Giridih 
Goal Fields and Notes on Methods of Worhing, in J?ec. Qeol. Surv. Ind., 
1894, xxvii., 86-100.] 

Pench Valley in the Central P v\ ces. — An interesting develop- 
ment is the opening out of the Bench supplies. In 1905 the production was 
1,104 tons, and in 1906, 32,102 — ^in spite (adds Holland) of the imperfect 
railway facilities. This field is of special value to the mills of Bombay and 
the Deccan;. 


Silence of J 

Early 

Travellers. 


India’s 

Coal 

Kesourees. 


Kaniganj 

and 

JTherria 

Coalflelda. 


Amount of 
Koisture. 


Giridih, 


335 



C AL 

Indian ines 


THE INDIAN COAL INDUSTHY 


Molapani. 


Warora. 


Spontaneous 

Combustion. 


Future Mines. 


ingareni. 


Hea-vy Loss of 
Life. 


Umaria. 


4. Mohpatii in the Narsinghpur District of the Central Provinces^ 

— Tliis colliery has been worked since. 1862 by the Nerbudda Coal and 
Iron Company. It has made little progress, but a new area some two> 
miles farther west has been discovered and operations commenced. 
Medlicott published in 1872 a paper entitled Notes on the Satfura Coal- 
basin that should be consulted regarding the coal of this area. More 
recently Mr. C. J. Dalby of the Bengal-Nagpur Eailway submitted in 
1892 a report on the Eampur Coalfield. Also Mr. G. F. Eeader, Mining 
Specialist, published {Mem. Geol. Surv. Ind., 1901, sxxii.) a more 
detailed account of these fields. 

5. Warora in the Chanda District of the Central Provinces, and 

about 62 miles south of Nagpur, has been worked since 1871 by the State. 
About half the coal raised is taken by the G.I.P. Eailway, the rest going 
to the cotton-mills and factories of the Central Provinces. This coal is 
liable to spontaneous combustion, and a large part of the field has been 
lost through fire. “ The Warora colliery has been worked under dis- 
tinctly greater natural difficulties than those usually met with in Bengal.’’’ 

“ The returns for labour at Warora, notwithstanding the difficulties arising 
from water and liability to spontaneous combustion, show that the system 
of mining adopted permits of a satisfactory output per person employed, 
whilst the deaths due to accidents have been reduced to a low rate.”^ 
‘‘ Another three or four years will probably see the end of the Warora 
colliery, but, with the extension of the Wardha Valley line southwards, 
the extensive deposits near Bellarpur will be opened up.” Prospecting 
operations have recently commenced on the known thick coal-seams in 
the Wun district, Berar. These coal-fields are fully described by Hughes. 
[Cf. Mem. Geol., l.c. xiii., 1.] 

6. Singareni in the Niza ’s Do inions. — “ The great belt of Gond- 
wana, rocks near the north-west end of which Warora is situated stretches 
down the Godavari valley as far as Eajamundry, and at one or two places 
the equivalents of the coal-bearing Damuda series in Bengal are found 
cropping up from below the Upper Gondwana rooks. One of these 
occurrences near Yellandu in the Nizam’s Dominions forms the coal-field 
well known by the name of Singareni. The principal seam of coal, some 
5 to 6 feet, thick, being worked at the Singareni colhery was discovered 
by the late Dr. W. King of the Geological Survey in 1872, but mining 
operations were not commenced until 1886.” “Goal-mining at Singareni 
has been accompanied by a heavier loss of life by accidents than in the 
general run of Gondwana fields.” The opinion seems upheld that for 
steam purposes Singareni coal is considerably inferior to Bengal coal and 
is not a coking coal. These circumstances would seem largely to account 
for the slow progress made with this coal in South India. The Eeports 
of the Hyderabad (Deccan) Company, Ltd., afiord useful particulars 
regarding the mine. 

7. U aria, Rewah State, Central India . — The Bilaspur^Katni 
Branch of the Bengal-Nagpur Eailway passes through this small coalfield. 

“ The quantity of workable coal in this field is estimated at about 24 
million tons.” “The four coal-seams being worked vary ficom 3 to 12 
feet in thickness and dip about 4° to the north-east. The mines were 
opened in 1882 under the direction of Mr. T. W. H. Hughes of the Geo- 
logical Survey and were controlled by Government until the 1st of January, 
1900, when they were handed over to the Eewah State.” Most of the 
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coal raised is sold to the Indian Mdland and to the Bengal-Nagpur Rail- 
ways. [Cf. Ann. Reps. Reivah State Collieries, 1899-1903.] 

(R) CRETACEOUS AND TERTIARY COAUPIEEDS. — ‘‘ The younger Younger 
coals are nearly all of Cretaceous and Tertiary age, although some thin 
and poor seams of Upper Jurassic coal have been worked in Kach. 

The Cretaceous beds occur in the Khasia and Garo hills of Assam, where 
they are found in small basins resting on the Arch^an schists and gneisses. 

The Cretaceous coals of Assam are generally distinguished by the 
inclusion in them of nests of fossil resin, and this character was noticed 
in the coal recently discovered to the north of Shillong.” 

“ Coal of Tertiary age is found in Sind, Rajputana, Baluchistan and 
along the foothills of the Himalaya, further east in Assam, in Burma, and 
in the- Andaman and Nicobar Islands. The most frequent occurrence is 
in association with nummulitic limestones, though the richest deposits, 
namely those in North-East Assam, are younger, probably Miocene in 
age. Of these extra -Peninsular fields, the only ones producing coal are 
of Tertiary age.” 

On the whole, ^ the younger coals, which are being worked in extra- 
Peninsular areas, differ from the Gondwana coals in containing a larger 
proportion of moisture and volatile hydrocarbons, and though as variable 
in composition as they are in thickness of seam, coals are obtained, as for 
instance in Assam, with a remarkably low percentage of ash, and havins! 
a high calorific value.” 

8. Maku in North-East Assam. — This is being worked by the Assam aku 
Railways and Trading Company, who commenced operations in 1881. 

“ The collieries are connected by a metre-gauge railway with Dibrugarh on 
the Brahmaputra river, which, being navigable, forms both a market 
and a means of transport for the coal. The most valuable seams occur 
between the Tirap and Namdang streams, where, for a distance of about 
five miles, the seams vary from 15 to 75 feet in thickness. The average 
dip is 40°, but as the outcrops in many places are several hundred feet above 
the plains, facilities exist for working ^the coal by adit levels.” “ The 
coal has the reputation of being a good fuel, and forms an excellent coke.’^ 

[Of. Mallet, Coal Fields Naga Hills, Assam, in Me?n. Geol. Surv. Ind., 1876, 
xii. , La Touche, Coal Ftelds Jaintza Htlls, 1889 j Bose, Re'pt. on XJm” 

Rileng Coal-beds, Assam, in Rec. Geol Surv. Ind., 1904, xxxi. ; A.R.T.C. 

Ltd., Ann. Reps., Nos. 1-21.] 

9. Shwebo District in Bur a. — Coal occurs in various parts of ur a. 
Burma. Within^ the past few years it has, for example, been definitely 
ascertained that in the Nammaw field (30 miles from the Mandalay-Lashio 
Railway) there are seams of lignitic coal 10 feet thick. [Cf. Jones, Notes 

on Coal, XJffer Rwma, in Rec. Geol Surv. Ind., 1887, xx., 170-93 ; Noetling, 

U'p'per CUndwin Coal-fields, 1890; Primrose, Rep. Frosp. Oper. in Te- 
1891-2 ; Bose, Notes on Geol Tenasserim Valley, in Rec, Geol. 

Surv. Ind., 1893, xxvi., 148-64; George Scott, Upper Burma Gaz., ii., 
pt. 1., 230-8 ; Nisbet, Burma Under Brit. Rule arid Before, 1901, i., 389-92.] 

10. aluc istan, — Possibly the most important coal-deposits of the al chi- 
west are those in Baluchistan, where, however, the disturhed state of the stan. 
rocks rhakes mining difficult, expensive and dangerous. The best mines 

are those of Sor (south-east of Quetta), the Bolan and Eiost. From 
the last-mentioned mine the output in 1906 amounted to 32,500 tons. 

n. D District of the Panjab.—The Dandot Dandot. 
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plateau of the Salt Range. The only valuable seam varies in thickness 
from 18 to 39 inches and forms a basin under the nummulitic limestone. 
The mines have been worked by the North-Western Railway since 1884. 
[C/. N.W.R., Ann Rept. WorJcing Mines, 1896-1903.] 

12. BhagBnwals .* — At the eastern end of the Salt Range a seam of 
variable thickness also worked by the N.W.R. [Cf. Baden-Powell, Ph. 
Prod., 1868, i., 27-34; Morris, Hazara Coal, 1889; La Touche, Bhagan- 
wala Coal Fields, Rec, Geoh Su^v. Ind., 1894, xxvii.] 

13. Mianwali District, about two miles north of Kalabagh. This is 
classed as Jurassic coal, but so far regular mining has not been started. 
More promising Tertiary coal occurs at Maidan, 24 miles further west. 
[Of. Simpson, Rept. on Coal, Is Khel, in Rec. Geol. Surv. Ind., 1904, xxxi.] 

14. Kash ir. —The Jammu Coalfields— Tertiary ; commenced to be 
worked in 1903. Washed and bri (^netted Ladda coal would be nearly as 
valuable as Bengal coal, but could not compete in price. [0/. La Touche, 
l.c. xxi., 188 ; Simpson, Mem. Geol. Surv. Ind., 1904, xxxii.] 

15. Bikanir In Rajputana.—k lignite of dark-brown colour, wdth 
included lumps of fossil resin, occurs in association with nummulitic 
rocks at Palana in the Bikanir State. In 1898 mining operations were 
commenced at a point where the seam was found to be 20 feet thick. 
‘‘ The physical characters of the natural fuel form a drawback to its use 
in locomotives, but experiments recently made are said to show that 
satisfactory briquettes can be made in which the proportion of moisture is 
reduced, and the fuel made less vulnerable to atmospheric action.” ^ The 
proximity to railwny demands seems likely to counterbalance the inferi- 
ority of this coal, of which the output in 1906 amounted to 32,372 tons. 

WORKING OF MINES: Labour, e^c.— Holland may be still further 
placed under contribution : “ Coal-mining in India, from^ the point 
of view of labour, is quite ahead of all other forms of mining. The 
number of persons employed daily has averaged 84,805 for the years 
1898 to 1903.” During 1904 the number rose to 92,740, of which 75,749 
were employed at the Bengal mines. The Bengal coal-mines thus took 
81*7 per cent, of the total labour supply. “ It will not be surprising to 
those who know the habits of the Indian coal-miner to learn that the 
output per person employed is lower than in any other part of the British 
Empire except in Cape Colony, where cheap Native labour is largely 
employed. During the years 1901 and 1902 the outputs of coal per person 
employed in Indian mines were respectively 70 and 75 tons, whilst for 
the rest of the British Empire the corresponding figures were 281 and 285 
tons.” ‘‘ An important consideration, naturally, in every mining com- 
munity is the risk of life involved in the occupation. As far as coal-mining 
is concerned in India, the industry, so far as it has progressed, has shown 
not onlv a very low death-rate from isolated accidents, but also a note- 
worthy freedom from disasters, which in European countries have done 
more perhaps than statistics to force special legislation for the protection 
of workers in ' dangerous ’ occupations.” “ The average death-rate from 
such accidents has been 0*88 per thousand employed, while the average 
for the rest of the British Empife comes to 1*54 per thousand — ^in the U.K. 
1-24.” But if the death-rate be expressed to the tonnage of coal raised, 
India is shown up in a much less favourable light. New Zealand heads 
the hst of successful mining from this standpoint with 1*47 persons killed 
per one million tons of coal raised in 1902 ; Queensland 1*99 ; Nova 
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Scotia 4-35 ; United Kingdom 4-42 ; Victoria 4*44 ; India 10*23 ; Trans- 
vaal 14*47 ; New South Wales 17*67 ; Cape Colony 24*16 ; Natal 26*99 ; 
and British Columbia 99*48. India is thus by no means the country in 
the British Empire that shows the worst result. 

“ The almost universal practice in Indian coal-mines is to extract the 
coal on the system variously known as the “bord and pillar/’ “post and 
stall/’ or “stoop and room” system. Although this system in Europe 
is fast being superseded by the more economical “ long- wall ” method, 
yet, owing to the thickness of most of the Indian seams, it is not easy 
to devise any more suitable plan of working. It is undoubtedly wasteful, 
for the pillars form from 25 to 65 per cent, of the available coal, and at the 
present time except in certain mines, where local- trained labour and efficient 
supervision are possible, their extraction is not even contemplated.” 

Holland points out that the strong roof in the Gondwana rocks, the 
freedom from disturbances, and the comparative lightness of the over- 
burden are features of strength and safety not fully appreciated by those 
who have gained their experience in countries where these advantages do 
not prevail. In the Giridih coalfield the system of working thick seams 
there pursued, which is a modification of the South StaSordshire method 
suggested by Mr. T. H. Ward, allows of 90 per cent, of the coal being 
removed. Adamson [Trans. Min. and Mech. Engin., 1903, lii., 202) has 
described fully the “ working of a thick coal-seam in Bengal.” “ In 
the Makum field a highly inclined seam, 75 feet thick, is worked also 
on a modification of the South Stafiordshire system of ‘square work.’ 
The coal is removed in two, or sometimes three sections, the top section 
being removed first, and a parting of stone and coal being left untouched 
between each pair of sections. In the Dandot and Khost mines, thin seams 
are worked in one operation, on a modified ‘ long- wall ’ system.” 

PROPERTIES AND USES. — It is difficult, if not impossible, to give a 
general statement of the properties of Indian coal : the two great geological 
groups already established differ in almost every essential, and, moreover, 
the coal varies not only between mines within the same formation but 
even within the seams of one and the same mine. Averages are therefore 
•often very misleading. The late Mr. H. B. Medlicott accordingly very 
rightly observed, “ In both regions the quality of the coal varies much, 
as in all coal-measures ; but the best in both reaches a very high standard, 
almost if not quite up to that of high-class English coals. In the Gond- 
wana (Bengal) coal the general defect is an excess of ash, and also in some 
an excess of moisture ; while in the Tertiary (ilssam) coal the percentage 
of ash is low, but that of the volatile combustible matter high, producing 
a lighter fuel.” Medlicott then furnished a table to show the results 
of various chemical examinations, and, as little of material importance has 
since been learned, it may be here reproduced : — 




Bengal. i 

1 

Assam. 


Average. 

Best. 

} Average. 

Best 

Pixed Carbon . . 


^3-20 

66*52 

56*5 

66*1 

Volatile exclusive of moisture . . 


25*83 

28-12 

34*6 

33*6 

Hoisture .. 

, , 

4*8 ; 

0*96 

5*0 

. — 

Ash 


16-17 

4*40 

3*9 

0*4 


100*00 1 

100*00 

100*00 j 

100*0 
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These average results, so far as averages go, will be found sufficiently 
near the truth for all practical purposes. 

The moisture and the ash are the chief detractive features of coal. 
“ Dr. Saise (Rec. GeoL Surv. Ind,, 1904, xxxi., 104-7) calls attention, 
however, to the remarkably constant differences in the percentages of 
moisture held by coals from the different geological horizons in the fields. 
In the case of the Baxakar stage, which is the lowest in the series, the 
moisture amounts to only 1 per cent., while in the lower seams of the 
Raniganj stage it averages 3*81 and in the upper seams 6*86 per cent. There 
is a parallel but less pronounced variation in the amount of volatile hydro- 
carbons : in coal from the Barakar stage the average is 26*57 per cent, ; in 
the lower seams of the Raniganj stage it is 31*70, and in the upper seams 
32*22 per cent.” " 

In the Records of the Geological Survey of India (1904, xxxi., 237-9) will 
be found certain results of the coal and coke assays made by Mr. E. P. 
Martin and Prof. H. Louis at the instance of the Right Hon. Sir E. Cassel, 
on carefully procured samples from the Jherria and Raniganj fields. It is 
explained that the samples reported on had been taken from across the 
entire working face of the seam, and were not picked from a promiscuous 
pile at the pit mouth or taken from a particular part of the seam. Space 
cannot be afforded to republish the tables in the original form in which 
they appeared, but the following averages of the returns may be here 
given : — 


COAL. 

Pised 

Carbon. 

1 

VolatUe 

Matter. 

Sulphur, j 

Ash. 

Moisture. 

Lb. of Water evap. 
by 1 lb. of Coal. 

Jherria Field . . 
(12 samples) 

60*5 

22*0 

0-55 

16*49 

1*0 

12*71 

Raniganj 

(4 samples) i 

52*31 

; 31*43 

i 

0-47 

14*10 

1*68 

12*88 


COKE. 

Carbon. 

Sulphur. 

Phosphorus. 

Ash. 

Moisture. 

Jherria Coke . . * * 

(9 samples) 

75*16 

0*65 

0*17 

24*64 

0*48 


Commenting on these results, Holland observes : The beds in 

which the coal is now being mined in the Jherria field were long 
ago correlated by the Geological Survey with the Barakar series of 
the Raniganj coal-field, and it is interesting to notice that the low 
percentage of moisture recorded by Saise in the coal of the Barakar 
series in the Raniganj field is characteristic also of the Barakar 
coal in the Jherria field. In the case of the Barakar coal from the 
Raniganj field the moisture amounted on an average to 1*0 per cent., 
whilst in the case of these Jherria coals the average for moisture is 0*90 
per cent.” 

A comprehensive report on the composition and quality of Indian 
coals, by Dunstan, will be found in the Records of the Geological Survey 
of India (l.c. 190Q), where complete analyses of coal from all fields 
above mentioned (excepting those recently opened) are recorded. 

In a recent practical experiment conducted with Seebpore coal at 
the National Jute Mills, Calcutta, by Mr. F. Grover of Leeds, it was found 
that that particular coal would evaporate 7*97 lb. of water, equivalent, 
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had certain conditions obtainable in England prevailed, to 8*5 lb. The 
corresponding efficiency of the best Cardiff coal, it is believed, is but 9 lb. 

This result has been hailed by certain Indian newspapers as a new dis- 
covery of the greatest public interest and value, and one which refutes 
completely the unfavourable opinions often upheld regarding Indian coal 
in general. From the remarks already made it may have been inferred 
that for many years past it has been recognised that the finest Indian 
coals are httle inferior to the best English and Welsh. But laboratory 
results are theoretical more than practical, and Mr. Grover’s experiments 
are therefore of considerable importance. He has shown, for example, 
that the assays revealed the percentage of ash to be 11*5, while in the 
practical tests it came to 16*7 of the original weight. This is the ex- practical 
pression of the practical difficulty of firing, and similar instances exist in 
other directions without invahdating the relative values of chemical 
assays. But so important is this question of ash that, as pointed out by 
Grover, a sample of coal could be carried 54 miles farther than another 
with which it was compared without exceeding the cost per ton of its 
combustible constituents. 

TRADB-— Production and Supply, — In 1883 there were but two Production, 
locahties of Indian coal-production, viz. Bengal and the Central Provinces, 
and the total output fiom the mines in these provinces came to only 
1,315,976 tons. Ten years later there were nine Indian centres of produc- 
tion (Burma, Assam, Bengal, Central India, Panjab, Baluchistan, Central 
Provinces, Nizam’s Dominions and Madras) and the output had been 
doubled (2,562,001 tons valued at Rs. 86,20,278). Still ten years later 
(1903) there were ten centres of production (Madras had disappeared and Expansion. 
Kashmir and Bikanir had been added), but the output increased to 
7,438,386 tons, valued at Rs. 1,94,95,741. These figures speak volumes for 
the mining enterprise of India, but the low price obtained (3^. 8<^. per ton 
at the pit mouth in 1903) probably indicated that until the metallurgical 
industries have developed into important consumers of coal, present 
production may be \fiewed as approaching the limits of demand. But a Limits of 
hopeful sign of the suitabihty of Indian coal for all ordinary industrial 
purposes is the downward course of the imports of foreign and the 
upward tendency of the new trade in exporting Indian coal. This view Exports, 
receives confirmation when it is known that the increased production 
of the Indian mines has been on a higher ratio than necessitated by 
the enhanced demands of the railway plus the exports, so that we are Baiiways. 
warranted in concluding that the industries of India have made a 
substantial advance within the period in question. 

Foreign Trade,— Tl]i% record year in the imports was 1888-9, when Imports, 
(including Government Stores) India drew from foreign countries (mostly 
the United Kingdom) 877,843 tons of coal, coke and patent fuel, valued at 
Rs. 2,00,95,105. Five years later (1893-4) the imports were 59] ,007 tons, steady 
valued at Rs. 1,03,52,699 ; in 1898-9 they had decreased to 379,225 tons, 
valued at Rs. 73,60,786 ; in 1903-4 they were only 206,829 tons, valued 
at Rs. 38,66,882 ; and in 1906-7, 262,286 tons, valued at Rs. 49,47,445. ^ 

Thus there can be little doubt the imports have given place to local pro- 
duction, and obviously so when in 1903, 7,438,386 tons of Indian coal were Eeiatire Price, 
supphed for about the same sum as fetched only 877,843 tons of foreign 
coal in 1888. 

' The following shows the Imports and Exports of Coal, Coke and 
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Patent Fuel during the years ] 897-8 to 1906-7 (including Government 
stores) : — 


Year. 

Imports in Tons. 

Exports In Tons. 

1897-8 


276,407 

213,146 

1898-9 


379,225 

327,207 

1899-1900 .. 


481,190 

304,887 

1900-1 


142,467 

542,023 

1901-2 


285,786 

525,047 

1902-3 


228,562 

431,801 

1903-4 


206,829 

493,070 

1904-5 


275,205 

594,251 

1905-6 


186,911 

837,251 

1906-7 


262,286 

940,054 

Average . . 

272,486 

520,873 


In these returns each ton of coke has been counted as li tons of coal. 

It has been urged that the above figures are unimportant when contrasted 
with present production. That may be quite true, but only so long as 
it is recollected that the imports are now just one-fourth the quantity of 
those in 1888-9 and that the exports have now (1906-7) exceeded the 
transactions of the record year of imports. As illustrative of the normal 
direction of the foreign traffic, it may be explained that by far the major 
portion of the imports comes from the United Kingdom. The analysis of 
the total supply in 1906-7 would be as follows : — from United Kingdom 
227,158 tons ; from Japan 4,505 tons ; from Australia 25,863 tons, and 
from all other comitries the balance. The receiving province is Bombay, 
which in 1906-7 took 220,751 tons out of the total (262,286 tons). Of the 
exports, Ceylon and the Straits Settlements are the most important foreign 
receiving countries. Out of the total exports in 1906-7 Ceylon took 404,149 
tons and the Straits 293,788 tons, and these figures approximately represent 
the relative demands of the countries named during the past five years. 
Practically the whole of the exports are made from the port of Calcutta, 
which being near the Bengal fields is the natural centre of distribution. 

To dream of a future of greatly expanded foreign export of coal from 
India does not necessarily involve the acceptance of a literal fulfilment 
of Horace Walpole’s reputed prophecy that “ England will be some day 
conquered by New England or Bengal.” An export trade has become 
an estabhshed fact and one of great possibilities. His Excellency Lord 
Curzon, after inspecting a portion of the Jherria Coalfield, addressed a 
company of gentlemen interested in the coal-mining industry on January 
22, 1903. Speaking of the foreign trade, his lordship said Indian 
coal can hardly be expected to get beyond Suez on the west or Singapore 
on the east. At those points you come up against English coal on the 
one side and Japanese coal on the other. But I wish to point out that 
there is a pretty extensive market between, and I think that Indian coal 
should make a most determined effort to capture it.” 

Coasting Trade. — The foreign exports represent, however (on an 
average) but one-fourth the total exports by sea from Calcutta. The 
other port towns of India itself draw very largely on Bengal for coal. 
Bombay is by far the most important receiving port : in 1905, 1,067,779 
tons were consigned to the western capital. Then comes Eangoon, which 
in 1905 took 361,572 tons of Bengal coal; Karachi, 343,406 ; Madras, 
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199,425 ; Goa, 21,228 tons, etc. It is by seizing this interprovincial trade 
that the Bengal mines have so effectually curtailed the foreign imports. 

Rail^ borne Traffic, — But it must not be forgotten that the figures 
quoted are neither the total exports from the Bengal mines nor the total 
receipts of the towns in question. Large quantities are carried by rail 
and river, and of course from all the other mines besides those of Bengal. 
The figures reviewed are alone those of the traffic by sea. The total 
transactions by rail in 1906-7 came to 7,648,688 tons. The corre- 
sponding returns for 1899-1900 were 3,921,623 tons. Calcutta drained 
in 1906-7, 5,353,013 tons, all but 1,868 tons being from the Bengal 
mines. The United Provinces of Agra and Oudh in the same year 
received 688,507 tons, chiefly from Bengal. This represents the 
manufacturing enterprise of Cawnpore mainly. Bombay Presidency 
obtained Bengal or foreign coal from Bombay town, but over and above 
fairly large quantities from the Nizam’s Dominions, the Central Provinces, 
Bengal and Rajputana. Madras Presidency procured its coal from the 
Nizam’s Dominions and the Madras ports (and therefore very largely 
Bengal coal). Lastly Mysore State drew on the Madras ports, and 
consequently consumed Bengal coal chiefly. The bulk of these rail-borne 
transactions, it may be presumed, are concerned with the internal in- 
dustries, since the railways derive their supplies direct from the mines, 
which are often owned and worked by the railway companies. 

OUTPUT OF TUB INDIAN MINES. — It may suffice the purposes of 
this abstract of information regarding the location, extent and pros- 
perity of the Indian mines to furnish a collective statement of the production 
for all India : — 


Tear 

Assam. 

Ba- 

luchi- 

stan. 

Bengal. 

BURMA. 

Central 

India. 

Central 

Prov. 

Hydera- 

bad. 

PANjiB 

AND 

Kashmir. 

BAJTU-j 

t.u^a. 

Total. 

1898 

1899 

1900 

1901 

1902 

1903 

1904 
1906 
190G 1 

Tons. 

200,329 

225,623 

216,736 

254,100 

221,096 

239,328 

266,765 

277,065 

285,490 

Tons. 

13,372 

15,822 

23,281 

24,656 

33,889 

46,909 

49,867 

41,725 

42,164 

Tons, 
3,622,090 
4,035,265 
4,978,492 
5,487,585 
6,259,236 
6,361,212 
7,063,680 
7,234 103 
8,617,820 

Tons. 

6,975 

8.105 
10,228 
12,466 
13,302 

9,306 

1.105 

1,222 

Tons. 

134,726 

164,569 

164,489 

164,362 

171,538 

193,277 

185,774 

157,701 

170,292 

Tons, 

149,709 

156,576 

172,842 

191,516 

196,981 

159,154 

139,027 

147,265 

92,848 

Tons. 

394,622 

401,216 

469,291 

421,218 

455,424 

362,733 

419,546 

454,294 

467,923 

Tons. 

85,862 

81,835 

74,083 

67,730 

56,511 

44,703 

45,864 

62,622 

73,119 

Tons. 

511 

4.249 

9.250 
12,094 
16,503 
21,764 
46,078 
42,964 
32,372 

Tons. 

4,608,196 

5,093,260 

6,118,692 

6,636,727 

7,424,480 

7,438,386 

8,216,706 

8,417,739 

9,783,250 


With a view to supply the names of the chief mines, to exhibit their 
classiflcation both geologically and geographically and to demonstrate 
their output, the following further statement may be given : — 


Output of the Qondwana Coalfields for the Years 1901-6. 


Coalfield. 

1901. 

1902. 

1903. 

1904. 

1905. 

1906. 

Bengal : — 

Tons. 

Tons. 

Tons. 

Tons. 

Tons. 

Tons. 

Daltonganj . . 

3,881 

19,352 

33,557 

50,517 

71,294 

87,768 

Giridih 

694,806 

776,656 

766,871 

773,128 

829,271 

803,321 

Jherria 

1,946,763 

2,420,786 

2,493,729 

2,889,504 

3,070,588 

4,076,591 

ivajinahal 

436 

219 

335 

274 

414 

577 

Raniganj 

2,841,699 

3,042,223 

3,066,720 

3,350,257 

3,262,536 

3,650*563 

Central India : — 







TJmaria and 







Johilla .. 

164,362 

171,538 

193,277' 

185,774 

157,701 

170,292 
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Output of the Qotidwana Coalfields for the 1901-6— mntmueil. 


CoALriELD. 

1901. 

1902. 

1903. 

1904. 

1905. 

1906. 

Central Frov. : — 

Tons. 

Tons. 

Tons. 

Tons. 

Toils. 

Tons. 

Bellarpur 

Pench Valley 

— 

— 

88 

90 

148 

1,104 

916 

32,102 

Mohpani 

43,046 

43,645 

31,443 

26,618 

22,998 

27,503 

Warora 

148,470 

153,336 

127,623 

112,319 

123,015 

32,327 

Hyderabad : — 




419,546 

454,294 

467,924 

Singareni 

421,218 

455,424 

302,733 

Total or Gond- 
WANA Beds . . 

6,264,681 

7,083,179 

7,076,376 

7,808,027 

7,993,363 

9,348,884 


Output of the Cretaceous and Tertiary Coalfields for 1901-6* 


Coalfield. 

1901. 

1902- 

1903. 

1904. 

1905. i 

1906. 

Assam : — 

Tons. 

Tons. 

Tons. 

Tons. 

Tons. 

Tons. 

Makum 

254,100 

220,640 

239,328 

266,265 

276,577 

285,402 

Smaller Fields 

— 

456 

— 

500 

488 

88 

Baluchistan : — 







I^ost 

18,431 

25,982 

36,444 

38,574 

34,140 i 

, 32,500 

Sor Range and 







Mach 

6,225 

7,907 

10,465 

11,293 

7,585 

9,664 

Burma : — 







Shwebo 

12,466 

13,302 

9,306 

1,105 

— . 

— 

Upper Chindwin 

— 

— 

— 

— 

— 

1,222 

Kashmir : — 







Ladda 

— 

1,138 

999 

270 

— 

— 

Fafijdb : — 
Baudot (Salt 







Range) 

67,730 

55,373 

43,704 

45,258 

61,618- 

57,438 

Attock 

— 

— 

— 

336 

715 

10 

Shahpnr 

— 

— 

— 

— 

289 

15,671 

Rajputana : — 







Bikanir 

12,094 

16,503 

21,764 

45,078 

42,964 

32,372 

Total of 
Tertiary Beds 

371,046 

341,301 

362,010 

408,679 

424,376 

434,367 

Grand Total 
OF Indian Coal 

6,635,727 

7,424,480 

7,438,386 

8,216,706 

8,417,739 

9,783,251 


Indian Co l-g* s : Coal-t r. — It is exceedingly difficult to obtain inforina- 

as-works. tion regarding the gas-works of India. In the Financial and Commercial 
Statistics i^ublished by the CTOvernment of India for 1904 (more recent figures 
are not available), mention is made of two gas-works, one in Calcutta, the 
other in Bombay. These gave employment to 581 persons. It is believed 
there are other gas-works here and there all over the country, but mostly 
■ : of a private nature, and therefore not returned under “ Larger Industries.” 

’ ' It is understood also that English coal is largely, if not exclusively, 

By-products. employed in gas-making, and the by-products of these works are doubt- 
less disposed of but are not worked up to the extent customary in Europe. 
The coals most suited are coldng coals that burn with a long flame. 

In the dry distillation of coal and in the manufacture of illuminating gas, 
volatile products are obtained that condense and separate into (a) a watery 
liquid and (h) a tarry mass. The former is one of the chief sources of 
ammonia and its salts (see Alkalis, p. 48), and the latter constitutes coal- 
tar. (For Wood- Tar, see Pinus, p. 890.) The average results with good coal 
are gas 16*6 per cent. ; ammoniacal liquor 14*1 per cent. ; tar 5*3 per 
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cent., and coke 64 per. cent. From coal-tar may be prepared benzene 
(tbe commercial benzol), naphthalene, anthracene and phenol, also pitch. 
Briefly it may be said that benzene can be converted into aniline, 
naphthalene into indigotin (indigo), anthracene into alizarine, and phenol 
into carbolic acid. The reader will find numerous technical works that deal 
with these substances and their manufacture. \Cf. Blount and Bloxam, 
Chem. for Engin. and Manuf., 1900, 55-87 ; Rawson, Gardner and Lay- 
cock, Diet, Dyes, Mordants, etc., 1901, 93-110.] 

The coal-tar colours may be spoken of as discovered by Dr. (the late 
Sir) W. H. Perkin in 1856. He was then engaged in a study of the syn- 
thetic production of quinine, when he noticed that aniline on being oxidised 
gave a colouring matter. This he produced separately and gave to the 
trade under the name of “ Mauve.” This was the first of the long series 
of colours destined in a remarkably short time to revolutionise the tinc- 
torial industries of the world — the Aniline and Alizarine Colours. The 
influence of these modern mineral dyes has been more destructive to the 
tinctorial and textile industries of India than is commonly supposed. 
They have depraved the artistic feelings of the people, and demoralised 
many of the indigenous crafts. But it doubtless can be upheld that the 
advances of modern tinctorial science have, in their ultimate issues, been 
in reality more constructive than destructive. The majority of the Indian 
vegetable dyes are fleeting, especially the yellows and greens. The best 
colours are the reds and blues. All Indian dyes are relatively expensive 
and troublesome, and one of the most imminent modern dangers lies in 
the fact that there are good and bad, cheap and dear, fast and fleeting 
qualities of the coal-tar dyes. It has been in fact computed that there 
are at present about 2,000 distinct colours of this land oflered for practical 
use, the manufacturers of which are often prepared to send expert dyers 
to the workshops of their customers in order to instruct the operatives 
in the technicalities of the dyes they sell. Recently it has moreover been 
proposed that a key-board” of colours should be established, with fixed 
numbers for each, shade, so that the buyers of Indian goods may be able 
to dictate the colours to be used. This may be desirable for certain com- 
mercial transactions, but with the art crafts it is likely to prove pernicious. 
All the f^med natural dyes and tinctorial combinations of India have been 
already imitated and their ' vernacular names given to the fabricated 
coal-tar preparations {e.g. Peori dye, p.’765), so that nothing is left undone 
that could expedite the complete overthrow of the indigenous crafts. This 
statement is abundantly upheld by the returns of the imports. The 
Anilines and Alizarines received by India Avere in 1876-7 valued at 
Rs. 4,60,266 ; in 1886-7 they were Rs. 10,08,034 ; in 1896-7 Rs. 60,63,256 ; 
in 1903-4 Rs. 82,67,010 ; in 1905-6 a slight decrease, namely to 
Rs. 75,71,314 ; and in 1906-7, Rs. 74,92,704. In another article (under 
Indigofera, p. 683) mention will be found of the progress in synthetical 
production of indigo. 

C 1: Coke.— An inferior quality of coke is obtained as a by- 
product of the gas-works. It should not contain more than 10 per cent, 
ash ; it is useful for burning cement and lime, or for domestic purposes. 
When coal is carbonised in ovens for the express purpose of producing 
coke, larger quantities are used than during gas-making. Coke is the 
main product, not the by-product. The coke is therefore superior because 
it has a higher calorific value. Caking coals are those best suited for 
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coking because tliey form a compact colierent coke, but mixtures of 
caldng and non-caking coal can be successfully carbonised. [C/. Blount 
and Bloxam, ?.c. 83.] 

For many years past tlie Eaniganj, Jherria and Giridib. mines bave 
manufactured coke. Tbeir output was in 1902 returned at 128,910 tons, 
of wbicb Raniganj produced 86,000 tons. Coke-maldng is a most im- 
portant industry, and one in wbicb tbe future will doubtless record much 
progress. It means tbe profitable utilisation of coal waste, and tbe ac- 
compan 3 dng prosperity of tbe metallurgical industries. There are two 
qualities, “ bard ” and “ soft.’’ Ward {Rec. Geol. Surv. Ind., 1904, 
xxxi., 92 et seq.) bas recently published an interesting paper in wbicb 
be urges tbe necessity of introducing improved methods of manufacture 
of coke with a view to recover tbe valuable by-products presently being 
wasted. Commenting upon this paper, Holland bas explained that 
tbe backwardness of India in this matter proceeds from tbe limited de- 
mand for coke for metallurgical purposes. “ At present about 300,000 
tons only of Indian coal are converted annually into coke, though a de- 
mand wiU naturally increase with tbe development of metallurgical in- 
dustries. Even as matters stand at present Mr. Ward bas shown that 
there is good ground for assuming that tbe additional outlay necessary 
for closed ovens of tbe ‘ recovery ’ as well as tbe ‘ non-recovery ’ type 
would be repaid. Assuming that tbe coal used for coke-making in India 
contains on an average 0*75 per cent, of available nitrogen, tbe present 
system of manufacture in open ovens means an annual loss of 2,250 tons 
of nitrogen, sufficient that is for tbe manufacture of 10,613 tons of sulphate 
of ammonia, wbicb at £13 a ton is worth £137,969 or more than 20J lakhs 
of rupees.” As showing tbe full value of this contention it may be men- 
tioned that it bas been ascertained that Java imported in 1901, 21,700 tons, 
and in 1902, 23,400 tons, of sulphate of ammonia to be used as a sugar 
fertiliser. 

Experiments recently made on a large scale in Germany and America 
have confirmed tbe conclusions referred to above with regard to tbe suita- 
bility of Bengal coal for tbe recovery of ammoniacal by-products, and 
arrangements are now well advanced for tbe erection of recovery-ovens 
on tbe Giridib, Raniganj and Jherria fields. With a view to ifnproving 
tbe local market for tbe products, experiments are being conducted 
by tbe Agricultural Department to test tbe suitability of ammonium 
sulphate for Indian sugar-cane and other crops, whilst to meet tbe 
probable demand for sulphur tbe Geological Survey bas organised pros- 
pecting operations on a large scale in connection with tbe copper sulphide 
deposits known to occur within easy distance of tbe coalfields in Bengal. 

But to conclude these remarks on coke, it may be observed that so 
much bas been written on tbe subject that to give even tbe more 
useful references would occupy much space. Tbe Journal of the Society 
of Chemical Industry teems with descriptions of methods, apparatus and 
processes in all countries. Similarly, innumerable passages occur in these 
journals on tbe distillation of coal ; on gas-making ; on the gaseous 
products of coal ; on the relation of petroleum to the hydrocarbons of 
coal ; on the in£uence of lime on coal ; on tbe determination of tbe nitrogen 
in coal; on coal-tar ; on ammonia, etc., etc., subjects intimately as- 
sociated with tbe future of tbe Indian coal and coke supplies. [Cf. Weeks, 
Man, of Coke, 1892.] 
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UTILISATION OF COAL WASTE 

C 1: P te t Fuel nd piquettes. — In connection with the 
observations already made regarding Bikanir, Kashmir and other coals it 
has been explained that an industry has been organised in the production 
of briquettes from these inferior coals. This overcomes their excessive 
moisture and makes them^ useful fuels. In Europe and America briquettes 
are produced in many different ways and of widely different materials. 
It would be beyond the scope of this work to deal with all the forms of 
briquettes, but the subject receives interest in India through the possibility 
aSorded of utilising coal waste and working up inferior coals. 

Other methods of utilising the waste coal and bituminous materials 
might be mentioned, such as the manufacture of what is known as 
“water gas,” “mond gas” or “heating gas.” \Cf. Im^p. Inst. Tech. 
Repts., 1903, 345-6.] The conversion of the accumulation of combustible 
waste material, near the Indian mines, into gas and finally into electric 
power might become of infinite value not only to the mines but to 
numerous possible future industries likely to be originated in their 
immediate vicinity such as chemical works, potteries, etc. 

COCCU CACTI, Linn. ; Milburn, Or. Oomm., 1813, ii., 208 ; 
Proc. Board Agri. Madras, Nov. 18, 1895, Coccii)^. The Cochineal- 
insect, Scharlach-worm, hirmddna, hirmaz, hiranda, hirm, etc. A Scale 
Insect native of Central and South America, Mexico, Guatemala, etc., and 
distributed by cultivation to the West Indies, Teneriffe, the Canary 
Islands, Algeria, to some extent even to Spain and also to Java, India, etc. 

There are said to be two forms or qualities of this insect, the grana fina and 
grana sylvestris. The former is generally spoken of as the cultivated and the 
latter as the wild cochineal. The cultivated insect is both larger and more valuable 
than the wild, but whether these are distinct species or only races of the same 
insect cannot even now be said to have been definitely settled. The grana fma is 
reported to be a native of Mexico, whilst the grana sylvestris comes from 
South America. As against all this confusion only two certain facts can be 
set, the first being that recent and properly authenticated attempts to cultivate 
the true grana fina in India have utterly failed ; the second that on three 
occasions a Cocetts (possibly grana sylvestris) has, so to speak, broken loose 
in India and utterly destroyed the throughout large tracts of the 

country. 

The Cochineal insect was discovered by the Spaniards in Mexico in 1518 
and made known to Exirope in 1523, but it was not until 1703 that Leeuwenhoeck 
exposed the error of regarding the insect as a seed {grana). It is just possible that 
the Portugese may have attempted to introduce it into India in the 17th 
century, since in 1786 Dr. Anderson of Madras sent to Sir Joseph Banks specimens 
of a dye-yielding Coceiw which may have been a form of cochineal ; and this seems 
to have determined the East India Company to endeavour to introduce the true 
insect. Accordingly in 1795 Captain Neilson (Boyle, Prod. Res. Ind., 1840, 60) 
brought from Brazil some Oinintui leaves with the insects still adhering. This 
was apparently, however, the grana sylvestris. But, as already stated, there 
is no knowledge of the acclimatisation of the grana fina in India. I may express 
my indebtedness to Major D. G. Crawford, I.M.S., for having called my attention 
to a passage in Seton Karr’s Selections from the Calcutta Gazetteer (ii., 602) 
“Nov. 10th, 1796. Bishra advertises for sale ‘that pleasant and well-known 
villa of Bissura, about 50 bighas of ground and 120 bighas of Nepaulry, fully 
planted and now ready to receive the insect,’ The well-known villa may have 
been Warren Hastings’ house at Bishra.” It is^not known whether a purchaser 
was ever found, but there is no doubt that about the time indicated, Indian 
public opinion was greatly concerned with the prospect of a satisfactory acclima- 
tisation of the true cochineal. The chemical achievements of subsequent years 
completely obliterated, however, all interest in the dye, and Bishra is no more 
a popular Tesort but a jungle of Opuntia and other weeds. [C/. F- Brandt, OuU. 
of Silh, resum6 from Rec. Madras Govt, and Board of Rev., 1871, 2 (Cochineal 
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introduced by Dr. Anderson) ; also “ Nopalry ” (defined as “ Garden for Cultiva- 
tion of Cochineal Plant and Insect ”), 13.] 

The favourite (and apparently the exclusive) food-plants of cochineal are 
various forms of Oi>n jifir# or sropai — the prickly pear (see Opuntia, p. 822). The 
grana fina feeds mostly on opuntia eoceiniinfera, Haiu., whilst the grana syl- 
vestris is reported to live on several species, including o. monacantna . Haw., and 
the common Indian form o. joiuenii, Haw. Considering the prevalence of the 
species of opunUa, it may be said there are not many recently collected speci- 
mens of the genus from India in the Royal Herbarium, Kew. Five species are, 
however, represented by the sets present, and these in alphabetical sequence are : 
O, decn mana, O. Oillenilf O. flcns-lntJictt j O. tnanaeantha and O. tuna . There 
is no specimen of o. coceininif&ra, and — ^which may also be regarded as some- 
what significant — there is only one sample of o. Diiienii from Madras, and that 
contributed in 1886, so that it would almost seem as if that plant had not been 
known, or at all events little experimented with in South India, much before the 
first decade of the 19th century. On the other hand, there are admirable samples 
from Madras of the other species just named, which are stated to have been 
collected from Dr. Anderson’s garden on April 19, 1809. These are accordingly 
historic specimens. Of o. monacantha it is said that it was “ the food of the 
wild cochineal.” That same species has on two subsequent occasions been sent 
from Madras Presidency and once from the Panjab, so that it is probably widely 
distributed in India, and completely acclimatised. Of o, flcus-inaic.tt another 
Madras historic sheet bears on the label the following observation : “ It is not eaten 
by the wild cochineal.” The specimen of o. tJecumana was wrongly named 
O. coceiniiiifera in the series from Dr. Anderson’s garden, but there is no men- 
tion of whether or not the true cochineal insect fed on this or any other species 
grown in Madras, o. decumana has more recently, however, been sent from 
Madras, so that it appears to ‘have become acclimatised. Lastly there is only 
one sheet of o. tuna, and it also came from Dr. Anderson’s garden in Madras. 
Most of the Indian specimens of opuntia preserved in the Herbarium, Kew, beai 
a parasitic scale insect (possibly a species of i>Uu^iyis), but no trace of cochineal. 
It thus seems possible the sudden extermination of the Opuntias of certain 
districts (such as that mentioned in Wilks, Hist. Mysore, iii., 89, in connectioi] 
with Tippu Sultan) might be accomplished by the parasite mentioned, without 
supposing the sudden appearance and disappearance of a form of cochineal. 
The fact, however, that certain Indian writers affirm that the cochineal will onlj 
feed on red-flowered Opuntia while others say that it prefers the yellow-flowerec 
plant, is perhaps best explained by the supposition that there are at least tw^c 
races or species of cochineal in India, though as y^et not separately recognisec 
by entomologists. Dr. Bourne (Rept., July 26, 1897) obtained grana sylvestrii 
insects from Ganjam and found these on the yellow-flowered Opuntia ; thej 
lived for a short time, and only a little longer on the red. He accordingly inferrec 
that as a measure of extermination of Opuntia the rearing of any form of cochi 
neal was attended with so much difficulty^ that it was a failure. But it may 
thus be asked, would similar failure necessarily result with all the other species 
of Scale Insect seen on the Opuntias ? 

The cochineal insect at its birth is viviparous and the male and female larva 
are not distinguishable even under the microscope. After a few days, however 
they fasten to the cactus-leaf, lose the power of locomotion, and become covered— 
the grana fina by a short white down, and the grana sylvestris by a mud 
longer cottony substance which conceals the insect. The creature destined tc 
become the male is enveloped, along with the females, but in time becomes encasec 
within a separate pouch or purse open at the blottom. From this in due time i1 
emerges as a scarlet fly possessed of long transparent wings. It rarely^ flies 
however, to any distance but jumps and flutters about while visiting the females 
and shortly after dies. The female, on the other hand, never emerges from hei 
case as a winged insect, in fact never moves again from the position she tool 
as a larva, but becomes absolutely torpid, round in shape, loses her ey^es anc 
even all form of a head. She derives nourishment by means of a hollow poiiTtec 
tube, which she plunges into the fleshy’- texture of the cactus. She begins t( 
yield her offspring after about three months, and it is at this stage that the procesi 
of “ nesting ” is begun. Some eight or ten females are picked off the cactus anc 
put into a little bag of cotton-gauze or other cellular tissue, which is fastened to th< 
underside of a fresh cactus-leaf by means of a thorn. The yoimg larvae escape, seel 
out good positions, and when fixed repeat their cycle of birth, growth and death, 
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HISTORY OF COCHINEAL DYE 

The female alone produces the dye, and is gathered for that purpose imme- 
diately before the birth of her young. It is said that if the insects are stove- 
dried, their natural white powdery covering is retained, and the more valuable 
“ silver-grey cochineal ” produced, but if killed by steam or hot water they lose 
their covering and “ black cochineal is the result. There is, however, an alter- 
native opinion to the effect that quality depends on choosing the right period 
to gather the insects. There are three commercial grades, viz. “ silver grain,” 
“ black grain,” and the little valued “ granilla.” 

USBS AND COMMERCIAL FOI^MS OF COCHINBAL,— Cochineal was formerly 
much employed in dyeing wool, silk, and cotton : to-day it is a colour-ingredient of 
drugs and confectionery, and an artists’ pigment. It is almost entirely replaced 
by aniline dyes. Two different reds are obtainable from it — a bluish-red called 
crimson, and a fiery-red called scarlet. The great reputation these dyes enjoyed 
for many years gave to the English language the expression ‘‘ ingrained.” 

Cochineal is comparatively rich in tinctorial matter compared with most of 
the other natural dyes ; it contains from 10 to 20 per cent, of the pure substance 
which exists as a glucoside, “ carminic acid,” from which the true colouring 
matter, carmine red, is readily produced. The dye-stuff requires no preparation 
for the market, but before being employed by the dyer the insects are beaten to 
a powder. As already observed, the most valuable commercial form is “ silver- 
grey ” or “ silver grain,” the white film which is here retained being due to a natural 
wax coccemi amounting to about 1 or 2 per cent, of the weight of the substance. 
This silvery coating is sometimes imitated by facing the cochineal with talc 
and other mineral matter. In dyeing, cochineal is almost exclusively used 
for the production of scarlet shades on wool in conjimction with a mordant of 
tin. With alum mordant it yelds a crimson shade. The Spanish historian Her- 
rara tells us that alum was the mordant used by the Mexicans, and certainly, 
as far as Europe is concerned, it was not until 1643 that “ Kuster or Ivesler, a 
German chemist,” brought to London the secret of using a tin solution in produc- 
ing the true scarlet. This secret he communicated to a Flemish painter, who in 
turn told or sold it to the famous Gobelins, whose tapestries embraced practically 
the first instances of scarlet-dyed hangings. 

In connection with painters’ colours, red inks, etc., the best-known modern 
application of cochineal is in combination with alumina and tin to produce 
Carmine {D.E.P,, ii., 167) which is an almost pure lake. The best quality is 
known commercially as nacamt carmine and is insoluble in water, alcohol, ether, 
tmpentine, etc., but soluble in strong mineral acids. Other lakes prepared 
with cochineal are Florentine and Crimson-lake. None of the preparations 
retain their intensity of colour when long exposed to light. [Cf. Hurst, Painters^ 
Colours, etc., 1901, 261 ; B-awson, Gardner and Layeock, Diet. Dyes, etc., 1901, 
110 ; Blount and Bloxam, Chem. for Engin. and Manuf., 1900, 327.] 

TRADE. — As a dye, cochineal has been to a great extent superseded by aniline 
dyes, and this supersession appears to be steadily increasing. Thus the average 
quantity of cochmeal imported by India annually during the five years 1894-5 
to 1898-9 was 1,829 cwt. During the seven years 1899-1900 to 1905-6 the average 
was only 1,583 cwt. In 1903-4 the amount had fallen to 1,156 cwt., valued 
at Rs. 1,19,417, though in 1904-5 it rose to 1,380 cwt. (Rs. 2,22,914), and in 1906-7 
to 1,533 cwt. (Rs. 2,62,568). In the same period of twelve years the imports of 
aniline dyes had increased by just over 100 per cent., totalling" in 1906-7, 6,003,849 
lb., valued at Rs. 46,55,054. Cochineal comes almost exclusively from the 
United Kingdom and France to Bombay. The re-export trade has practically 
vanished. [Cf. Paulus Mgineta (Adams Comment.), 1847, iii., 180 ; Honigberger, 
Thirty-five Years in the East, ii., 258 ; Hoey, Monog. Trade and Manuf. N. Ind., 
1880, 170; Pharmacog. Ind., 1890, ii., 99 ; De Candolle, Grig. Cult. Plants, 274-6 ; 
Kew Bull,, 1892, 144-8; Mollison, Bept. on Prickly Pear as Fodder, 1892 ; 
Gennadius, Opuntia in Cyprus, 1897 ; Bourne, Jnd. Agri., 1898 ; Maiden, Agri. 
Qaz. N.-S. Wales, 1898, 9, 980-1008 ; Thorpe, Dfct Appl. Chem., 1898, i., 575.] 

C UCIF Linn. ; FI. Br. Ind., vi., 482 ; FijeT, NeV) 
Acc. E. Ind. and Pers., 1672-81, 7 and pi. ; Miquel, FI. Ned. Ind., 1856, iii., 
63-72 • SLoxtt, The Cocoanut Palm, 18%8; Nicholls, Textbook Trap. 

Agn*., 1892, 165 et seq. ; Semler, Agrik., i., 616-58; 8idAcA)QQk, I)w 
turgew. der Deut. Kolon., 1899, 25-33 ; Mukerji, ImZ. Agri., 1901, 
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THE COCOANUT PALM 

284-7 ; Cook, Orig, and Dist. Cocoa Palm (contrib. from Nat. Herb. U.S.A.), 
1901, 257-93 ; Gamble, Man. Ind. Timhs., 1902, 739 ; Safiord, Useful PL 
of Guam (contrib. from U.S.A.), 1905, 233-43 ; Firminger, Man. Gard. 
Ind. (ed. Cameron), 1904, 198-200 ; Palmeae. The Coeoanut (Coconut) 
Palm, Porcupine-wood, known in the chief Indian and Eastern vernaculars 
as ndrel, ndriyal, ndrihel, ndrgil, maar, tenga, thenpinna, hohhari, nur, 
Icalapa, (Mai.), pol (Sink.), ong (Bunn.), niu (Poly.), etc., etc. This tall 
pinnate-leaved palm is indigenous to the islands of the Indian and Pacific 
Oceans, but now cultivated throughout the tropics in all warm moist 
situations, such as along the sea-coasts of India and Burma. 

Habitat. — The coeoanut is essentially a tropical plant, and while it 
can grow up to the 25th degree N. or S. latitudes, it but rarely ripens fruit 
in the extreme limits of its region. From the Bay of Bengal it follows 
the Gangetic basin inland some 200 miles, but on the coast of India generally 
does not penetrate for more than half that distance. Buchanan-Hamilton 
{Stat. Acc. Binaj., 1833, 150) found that it ripened fruit with difficulty at 
Dinajpur, but I have seen it do so at Falakata, which is considerably 
farther to the north, and a writer [Journ. Agri.-Hort. Soc. Ind., 1898) speaks 
of it fruiting freely at Dam Dim in Jalpaiguri, or 300 miles from the sea. It 
also fruits abundantly in South Sylhet. It would thus appear that the 
limit of fruit-production, viz. the 25th degree, is frequently exceeded in 
the immediate basins of large rivers. Hence it may even grow in Assam, 
though it will there ripen its fruits very indifierently. On the west and 
south coasts of India, on the other hand, its cultivated distribution is 
much more restricted. In Kolaba and elsewhere it may be found on the 
immediate shore and for 50 to 80 miles inland, ascending the hills to about 
3,000 feet. Further to the South in Mysore, for example, it passes inland 
to nearly double that distance. It very possibly gave the name to the 
Cocos Islands and is plentiful on the Laccadive and Nicobar groups, but 
not in South Andaman. Gamble says ‘‘ the coeoanut palm is not, like 
the palmyra, a forest tree, though it may be seen practically in forest, 
grown in gregarious plantations all round the Indian coasts and on some 
of the islands.” The Indian region may thus be said to be the lower basins 
of the Ganges, Brahmaputra and Irrawaddy, also the Malabar and Coro- 
mandel Coasts and adjacent islands — Madras Presidency being the chief 
producing area. 

istory.^ — On the assumption that it originated in the islands of the Indian 
and Pacific, there would be little to prevent its having been carried even by 
currents of the sea, or in some cases by primitive man, to the western shores of 
America and to the coasts of Southern China, Siam, Burma and India, in prehis- 
toric times. This is so natural and obvious a supposition as to render most of 
the learned arguments indulged in by authors on this subject superfluous. The 
Spanish, Portuguese and Dutch travellers may have greatly aided in its distri- 
bution, more especially in conveying it to the east coast of America, to the West 
Indies and to Africa, but a wide natural distribution had doubtless taken place 
long anterior to the discovery of America. It is, therefore, hardly of serious 
consequence whether or not it may have been indigenous to tropical America as 
well as to certain of the islands of the Pacific. Its natural habitat is imdoubtedly 
maritime. It is known by so many widely diversified names, in the regions of its 
present productipn, as to necessii^te a vast antiquity. But as possibly indicative 
of a stronger claim for an Asiatic than an American origin, derivatives from its 
Sanskrit name ndri-kela have accompanied the palm eastward very nearly to 
the shores of America and westward to Madagascar and Turkey, to a far greater 
extent than can be shown for any other classic or ancient name that it possesses. 
This does not of necessity involve its being accepted indigenous to India, but 
simply that its extended cultivation accompanied Sanskrit influence. 
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De Candolle ultimately inclined to the ide?a of an origin in the Indian Archi- 
pelago. [ 67 . Orig. Cult. F\ants, 429-35.] Cook has taken great pains to refute D© 

Candolle’s arguments and thus to stoutly uphold an American origin. He main- 
tains that it is no fault of the palm that the early inhabitants of America neglected 
to record its history, but similarly neither was that neglect India’s “ fault.” We 
are justified in dealing with the records that exist. Wiesner {Die Rohst. des Actual Becords. 
Pflanzenr., 1903, ii., 419) advances no personal opinion but quotes authority 
for a dual nationality (American and Asiatic.) Jumelle {Les Cult. Colon., 

1901, 88-101) is opposed to the belief that the nuts were brought by currents 
from America to India and inclines rather to the view of an Indian origin. The 
plant was knoviTi to Cosmas in the 6th century a.d. (who calls it argelUon, a 
name doubtless derived from the Sanskrit), and John of Monte Corvino, in the 
13th century, speaks of it as the “ Indian Nut ” (as the Arabs do to this day). 

[O'/. Yule, Cathay and The Way Thither (ed. Hald. Soe.), clxxvi., 213.] At 

was also seen and mentioned by Marco Polo in the 13th centurv, under the Early European 

name “Indian Nut.” [Cf. Travels (ed. Yule), i., 102; ii., 236, 248, etc.] Euowledge. 

In later times exhaustive and most pictmesque accounts of the coeoanut 
in India were given by Varthema {Travels, 1510 (ed. Hakl. Soc.), 163), by 
Linschoten (1598 (ed. Hakl. Soc.), ii., 43-51), by Baber {Memoirs, 1526, Leyden 
and Erskine, transl., 327), and by Abul Fazl {Ain-i-Akhari), etc., etc., to whose 
accounts the well-known description in Household Words, and later that of 
Tschirch {Indische Heil-und Nutzpflanzen, 1892, 144-56) appear to owe much. 

The question of the early European knowledge of the coeoanut is discussed * 

by Rumphius {Herb. Amb., 1750, i., 8), who quotes the passages of Theo- Greek and Latin 

phrastus {Hist. PI., iv., 2 (ed. Scaliger), 1644, 286) and of Pliny [Hist. Nat., xiii., Knowledge. 

oh. 9 (Holland, transl.), 1601, 390) which have been supposed to refer to Cocos 

micifcva. The names given by these ancient authors are Cuciofera and Cocos, 

but cocos might be given to any nut. A much more likely derivation is that 

furnished by ' Barros (1553), Garcia de Orta and Linschoten, viz. from the 

Spanish coco {macaco, Portuguese) applied to a monkey’s face, an admirable 

allusion to the three scars or markings on the base of the shell. Coca (a shell) 

might have been the primitive suggestion of that name. [C 7 . Oviedo, Hist. Gen. 

Nat de las Ind., 1526 (ed. 1851), i., 335; Garcia de Orta, 1563, Coll., xvi ‘ 

Acosta, Tract de las Drogas, 1578, 107 ; Pyrard, Voy. E. Ind., 1601 (ed. Hakl! 

Soc.), ii., 372-86, etc.) ; Clusius, Arom. Hist, 1605, i., ch. xxvi. ; Boym, FI Sin 
1656, f-f2; Thevenot, Travels in Levant, lndosta 7 i, etc., 1687, pt. iii 17- 
Hamilton, New Acc. E. Ind., 1727, i., 296, 306 ; Forster, PI. Esc., 1786' 48 • 

Sprengel, Hist Rei Herb., 1808, 103, 269; Milburn, Or. Coinm., 1813, i 277-8- 
Paulus ASgineta (Adams Comment.), 1847, iii., 438-9 ; HohsonMohson (ed! 

Crook©), 1903, 228-9, 233-4 ; Joret, Les PL dans UAntiq., 1904, ii., 299, 360.] 

CULTIVATION.— Eon seed purposes ripe nuts should he chosen from Cultiva- 
trees of mature growth but not too old. After being kept from four to six 
weeks, seed-nuts are planted just below the surface of the soil and about 
a foot apart. Ashes and salt are freely scattered in the trenches as manure 
and as a protection against insects. The seedlings thus obtained may 
be planted out from two to six or more months later, preferably at the 
beginning of the rains. Such is the usual method, which will be found 
■described fully in the DictionciTy. In some parts of India, however, 
the young plants are not removed from the seed-beds for one or even two 
years. In Java and the South Sea Islands the Natives hang the nuts for 
some months in the open air, under the eaves of their houses, until the Germination 
shoots and roots appear. The seedlings are then put into the positions 
which they are to occupy permanently. This method has been freely 

adopted by Emopean planters owing to its great saving of labour and the 

ready facility it afiords for rejecting bad or weak plants. A further method 

is to leave the nuts to dry for four to six weeks and then to lay them 

close together in a damp shady place until the shoots that appear 

from them are about 10 to 12 inches long. They are then planted in their Distance apart. 

permanent positions, and should not stand nearer each other than from 

25 to 30 feet apart each way. It should be remembered that for 
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THE COCOANUT PALM 

fructification the cocoanut requires absolutely open air and plenty of 
sunshine. The subsequent treatment consists in hoeing the ground around 
the stems and manuring them, especially with salt, at the beginning of the 
rains. They may be easily transplanted when only a few years old, and 
in many cases with advantage, but the new pits into which they are 
placed must be filled with good soil, manure, and a little salt. [Cf. Produce 
World, Jan. 17, 1896.] 

Yield. — Cocoanut palms will bear fruit, according to the locality and 
the care expended on them, in from five to ten years. They throw out a 
spathe and a leaf every month, and each flowering spike yields from ten 
to twenty-five nuts. The }deld varies according to the soil, climate, care 
expended, and also variety grown. It has been placed by some authors 
as high as 200 to 300, by others as low as 30 nuts' per tree per annum, but 
a safe average might be 80 to 100, or say 5,000 nuts per acre ; and at 4 lb. 
to each fruit this would give a total crop weight of 6^ tons an acre. Lastly, 
the palm will continue to bear such crops for 70 to 80 years. 

Cultivated For s. — Although the Natives recognise many varieties 
or races, these are doubtfully distinct botanically. Moreover, they are 
so numerous that it would be almost impossible to enumerate even the 
better known “ sports ” and cultivated conditions that are claimed to exist. 
There are, for example, 25 commonly counted in Java — Miquel especially 
describes and names 18 of these and calls them varieties ; 40 in the 
Philippines ; 5 recognised in Ceylon ; 30 in Travancore alone according 
to Dr. Shortt ; lastly, Jumelle (l.c. 92) and Firminger, both compiling 
from M. Le Goux de Flaise, say of India that it is customary to recog- 
nise 7 forms : — (1) Coromandel or Brahmin nut, a yellowish-red form ; 
(2) the Kanara, a very woody ovoid nut ; (3) the Malabar ; (4) Maldive, 
small and spherical ; (5) Achem, small and ovoid ; (6) Nicobar or pointed 
nut, the biggest of all, and (7) the Ceylon nut. The Brahmin nut is 
esteemed for its milk but is inferior in ho'pra and coir. Of Ceylon it 
is said there are two special dwarf forms : (a) the King Cocoanut, which 
produces a golden-coloured fruit, hut rarely attains a greater height than 
20 feet. It is confined to the gardens of the better clashes. (&) A still 
smaller plant much sought after. 

Soil and Cli ate. — Ail writers admit that the palm will grow effec- 
tively on sandy soil, but Semler and others point ont quite clearly that it 
must not be dry sand. Many soils otherwise unsuitable can be adapted 
by adding the necessary manures ; thus clay soils can be made porous 
by admixture of sand and fertilised by the addition of calcareous salts. 
Jumelle observes that the cocoanut requires heat, moisture, a porous 
soil, calcareous salts, alkaline salts, a certain quantity of sea-salt, and a 
fair amount of animal manure. It should be noted, however, that animal 
manure if too freely applied is apt to encourage a weevil pest {Me infra) . 
The best manure (vegetable) appears to be cocoanut husks. [0/. Trof. 
Agri., 1893, xiii., 106-8.] Semler observes that the most desirable position 
is a porous soil sufficiently near the sea that at high tides the sea-watei 
may permeate the trenches cut for that purpose. Cochran {Trop. Agri., 
1897, xvii., 173) and Jumelle (l.c. 94) give chemical analyses to show 
how very important salt is as a manure for this palm. 

It is necessary that the temperature should be fairly even all the yea] 
round, 75® and 50° F. being the extremes. If the rainfall he evenl} 
distributed throughout the year some 48 to 50 in. wrill suffice, but if less 
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the planter must resort to artificial irrigation. [Of. Baur, Ind, Gard,, 

Dec. li, 1899 ; Cochran, Trop. Agri., 1900, xix.] 

ADDITIONAL PBCULIARITJBS OP INDIAN CULTIVATION.— Bombay.— The Bombay, 
cocoanut is only common in the south of this Presidency, and its chief value 
lies in the rich supply of toddy it affords. In Kolaba district, however, the soil 
and climate are found so suitable that the toddy exceeds the demand. The average 
annual yield of nuts is said to be about 120 per tree, and each palm may be 
reckoned to have cost about Rs. 9 up to the point at which it begins to yield. In Thana. 
Thana district the annual yield is estimated at 75 nuts to each palm. The dry 
nuts are sometimes thrown into a well and left to sprout there, being subsequently 
put into a nursery : or they are allowed to fall from the tree and then buried. 

In the Kathiawar district they are planted and grown in pits by 3 feet Eiitiiiawiir. 
in diameter, cut out of solid limestone and filled with mould. In Kanara, 

Kdthiawar and Ratnagiri the cocoanut is abundant, and in the latter district 
the average annual profit from each tree is said to be about Rs. 1-3-0. During 
the *^Narral Purnima ” or Cocoanut Festival of the Hindus, which is supposed to Cocoanut 
mark the end of the monsoon in August, Bombay ISTatives tlorow nuts into the festival, 
sea to propitiate the god of storms. [Of. Madras Mail, Aug. 23, 1899.] 

Madras. — This Presidency, especially the Malabar and Coromandel Coasts, Madras, 
is the chief seat of the Indian cocoanut industry. The Laccadive Islands tv di 
also send their contingents to ports on the Malabar Coast, the produce of both ^ 

being reckoned together. The Maldives are under a Sultan who is subordinate Islands, 
to the Governor of Ceylon ; the coir produced is conveyed to India and lost sight 
of in the customary trade returns. The Godavari district has been called the Godavari. 

“ Paradise of the Cocoanut palm,” the delta of the river showing an abundance 
of the trees. Mr. Lushington, District Forest Officer of Kistna, stated in the 
Tropical Agriculturist (Jan. 1, 1895, xiv., 457) that 200 nuts per annum was a 
very moderate estimate for good fruiting trees in the Godavari district, and indeed 
an even higher average (250 to 300 nuts per annum) has been quoted for Ceylon 
highly manured palms {Trop. Agri., April 1, 1893, xii., 650). In Travancore Travancore. 
800,000 trees were counted during settlement operations in 1902, and it is 
estimated that 25 per cent, should be added for non-taxpaying areas. \Gf. 

Capital, Oct. 30, 1902.] In South Kanara, plantations extend along the whole S. Kanara. 
coast-line, the average to the acre being about 120 trees each, yielding 40 to 50 nuts 
annually. The seed-nuts are usually not plucked but allowed to fall from the trees. 

In Mysore there are said to be four varieties of the cocoanut — red, red and Mysore, 
green, light green and dark green. Toddy is not made from the palm, as the fruit 
is more valued. Occasionally a few green nuts are cut for the juice and for their 
fibre. The Mysore cultivation is to some extent peculiar, and a full account of 
it will be foimd in the Dictionary. 

On the Nicobar Islands the palm is very abundant, the annual yield being Hicobar. 
estimated at about 10,000,000 nuts. In the Andamans it is said to be a com- 
paratively recent introducton. In 1901-2 there were estimated to be 42,997 
cocoanut trees in bearing and 64,821 not, and in the same year 428,897 nuts were 
received into the oil-factory at Viper. 

In Burma success would appear to depend largely on the district. Mason urma. 
{Burma and Its People (ed. Theobald), 1883, ii., 143) says that the palm will not 
thrive except near the sea, and in many parts the seedlings are believed to damp 
ofi. Some years ago it was reported there were 10,000 acres under cocoanuts 
in the Bassein district of Pegu alone. 

In Bengal the cocoanut is plentiful throughout the lower Gangetic basin, but Bengal. 

a rule only in garden cultivation, and the produce is not much in excess of 
local demand, jpucenioe and not Cocos is the palm used in this province as 
the source of toddy and sugar. In the districts of Barrisal, Backergange and 
Noakhali it is extensively grown in plantations by itself or along with the 
Areca-nut palm. Throughout Bengal the opinion prevails that to fruit well the Bemoval of 
lower two or three leaves must be removed in September. Leaves. 

In Upper India and the Central Provinces the cocoanut is not cultivated. 

BNBMJBS TO TUB COCOANUT. — The greatest danger to which this palm is Enemies 
subject arises from the attacks of various insects, mostly the grubs of beetles. Of Grabs of 
these J»tceoce»"<* a large insect with a reddish-brown head, appears to attack Beetles, 

the root and subsequently to find its way into the stem; it is believed to be 
especially prevalent when the ground has been too richly manured. Jumelle 
{l.c. 100) says a similar insect lays its eggs in the stem and the larvae bore 
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their way to the terminal bud, which they devour. The danger of such pests 
is averted in the Straits Settlements by sprinkling the young palms with salt 
water. Another destructive beetle is Caiandra species of Elephant- 

beetle which destroys both the young leaves and the terminal bud, thus rapidly 
killing the palm. It is especially prevalent in the Malay States. On ^e 
Coromandel Coast boring grubs are extracted by means of a barbed steel probe. 
They are eaten as a delicacy by the Burmans, who are great adepts at extracting 
them. The Rhinoceros-beetle {Oryctes rUiuoceroSf Linn.), a large black or 
brown scarab, has been reported as especially destructive to palm trees in Madras 
and Singapore. It damages the trees by cutting holes through the young leaf- 
shoots. The larvae of a large weevil {nhyneiiopinyinis ferruyineits, 0//u.) kill 
a great number of trees by tunnelling into the trunks. The only cure for this is 
extraction, though the use of salt and brine is often beneficial. 

The leaves of the palm are also much injrued by other insect pests and the 
life-sap sucked from the plant. Certain of the Coccm.®— the Scale Blights— 
such as A.spi^Ut^UlS de^trttefor, Signoret, and JOactylopius cocotis, Maskell, are 
especially destructive in the Laccadive Islands, and are the more dangerous 
because it is difficult to proceed against them by ordinary methods of spraying. 
ICf. Maskell, in Ind. Mus. Notes, 1896, hi., 1, 66-7.] Semler says (Ic. 645) that 
a large wasp is in the habit of making its nest in the young fruit. The only 
remedy is the destruction of the nest. 

Larger and more easily checked enemies are rats, squirrels, flying-foxes, wild 
cats, tree-dogs etc., which sometimes eat the young fruits and 

often destroy the terminal bud. As a remedy, Semler suggests that a preparation 
of cocoanut kernel with arsenic, pulverised glass and stryc hnin e, or the like, 
should be put into cocoanut shells and hung in the trees. Against rats the 
mongoose is the best protection. Nicholls recommends covering the trunk of 
the palm with sheets of tin or galvanised iron for some twelve inches, the 
rats being unable to climb over these. The young plants must also be protected 
against the ravages of wild hogs, elephants, cows and porcupines. When a 
palm has actually been killed by beetles or other pests, care should be taken 
to destroy the whole stem by fixe, as a single palm left lying or utilised for 
posts, rails, handrails to foot-bridges, etc., may contain and send out enough of 
the pests to destroy an entire plantation. It has accordingly been suggested that 
the preservation by planters of infected timber as well as the non-destruction of 
infected cocoanut-refuse should be made a statutory oflence, since such nearly 
always constitutes a public nuisance and too often involves a pubhc disaster. 
[Cf. Ridley, Kept, on Destruction of Oocoanuts hy Beetles, Singapore, 1889 ; Tennet, 
Ceylon, ii., 529 ; Ind. Mus. Notes, 1891, ii., 8—9 ; 1893, 176 ; 1903, v., 127 ; 
Watt, Plague in BeteUnuts, Agri. Ledg., 1901, No. 8, 140 ; Trop. Agri., 1904, 
xxiii., 636; Butler, Diseases of Cocoanut, in Board Rev. Madras, 1908, No. 786.]- 

PIBRB . — This useful plant yields various fibres or fibrous materials. 
A delicate tomentum or cotton, found at the base of the leaf, is employed 
as a styptic. The leaves may be used like those of other palms for many of 
the purposes of paper. The leaflets of two or more leaves are braided into 
mats that are used in house-construction. They are also often stripped 
ofi and made into brooms, or their midribs separated and so used. 
Again, the leaves are frequently employed as thatch, and dried they may 
be utihsed as crude torches. The half-fruit (nut with adhering pericarp) 
is largely used as a scrubber. 

History. — The important fibre, however, is of course the Coin which 
is obtained from the thick outer wall of the fruit (or husk). This seems 
to have been known to the early Arab writers as kanhdr, heing so called, 
for example, by Albiruni (cf. Journ. As., ser. iv., tom. viii., ^66) in the 
11th and by Ibn Batuta (Voyages, etc., Soc. Asiaiique, 1858, iv., 121) 
in the 14th centuries. Gouqz, ^Lendas da India, ii., 129-30) tells us that 
the Governor (Alboquerque) of Cananor devoted much care (1510 a.d.) 
to the preparation of cables and rigging of coir (cairo), of which there 
was great abundance. Pyrard (Voy. E. Ind. (ed. Hald. Soc.), 1887, i., 250^ 
speaks of the revenue having been paid (in 1610 a.b.) of cairo the Mai- 
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dives. The word coir did not come into the English language until the 
eighteenth century. It is doubtless an Anglicised version through Portu- 
guese Cairo of the Malayal verb Mydru = to be twisted {Myar, Mai. and 
hdyiru, Tam.). Both the fibre and the rope made from it appear to have 
been exported to Europe in the middle of the 16th century under the name 
kdnhar, a misrendering, very possibly, of Miyar. But it was actually 
not until the Great Exhibition of 1851 that coir rope and matting 
attained commercial importance in England. Thus Milburn, writing as 
late as 1813, observes that cocoanuts are an article of considerable trade 
in all parts of India, an.l that coir ropes are much esteemed there. He 
says nothing at all of any exports to Europe. It deserves notice, too, that 
the collections of early letters of the East India Co.’s servants, published 
by Mr. W. Foster, contain no reference to the cocoanut fibre. 

Production . — Taldng India as a whole, coir is only obtained as a by- 
product. As will be seen under the notes on trade, the present-day Indian 
exports are almost entirely made from Bombay and Madras, and it may be 
said that Madras, Cochin, the Laccadives and Malabar are the only parts 
of India that produce coir on a commercial scale. According to the Manual 
of S. Kanara (1895, ii., 147-8) about 5,000 persons depend for their living 
on the manufacture and sale of coir in that district. It is further said that 
3,000 cocoanuts produce 1 candy of coir. The cost of raw material and 
manufacture is about Rs. 15 and the selling price about Rs. 20 per candy. 
Elsewhere in India the fibre is dark and coarse, and not comparable to the 
fine qualities of the above-named districts or to that of Ceylon or Singapore. 
There are many reasons for this. Situation is one ; the fibre would seem 
to become coarser at a distance from the coast ; but variety, age at which 
the nut is gathered, care and skill in steeping, beating, and cleaning the 
fibre, etc., etc., are all factors of no small importance. If the palm be 
cultivated for the supply of juice or to afford ripe fruit, the fibre usually 
proves in the one case imperfectly formed and in the other overripe. 
Such, at least, is the common opinion, although according to Wiesner 
(ic. ii., 420) only three varieties of C. nucifera are really suitable for the 
production of coir, viz. rutila, cupulifoumvis, and stupposa^ and the fixst 
named gives the finest and most elastic fibre. These are three out of the 
eighteen forms given by Miquel. Wiesner, however, would appear to have 
adopted for general application a criticism which Miquel [l.c. 65) originally 
intended exclusively for the Dutch East Indies. In many countries such 
as Guam a specially long fruit is grown for the express purpose of affording 
the long straight-bristle fibre. Of Indian coir it has been commonly 
afiOrmed that the best comes from Cochin, and that as a result attempts 
have been made to imitate the light colour of the Cochin fibre by bleach- 
ing. But the chemicals used in this process destroy the elasticity of the 
fibre and render good qualities bad and inferior qualities worthless. 
Neither does it seem quite clear whether by Cochin coir is meant com- 
mercially the produce of the Native State or that of the whole coast of 
Malabar, or indeed all high qualities from whatever country obtained. It 
is said that for fibre the nuts should be cut in the tenth month ; it would 
appear, however that a large quantity of rip^nuts are exported to Europe 
in husk and the coir separated on arrival. 

Manipulation. — -Concise accounts of the various local methods of re- 
moving the fibre from the shell and of separating and cleaning the coir have 
been given in the ^)^c^^onary (l.c. 428-30), to which the reader is referred. 
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Briefly it may be said that for tbe first process an iron spike is fixed in tbe 
ground witk point upwards, and that tbe nut is so struck on this that the 
point penetrates between the nut and the husk, and causes them to separate. 
A Native can treat in this way about 1,000 nuts daily. Although many 
machines have been tried for this purpose, hitherto none have been found 
which can compete with hand-labour. The husks after being retted in 
brackish or sweet water for 7 to 18 months are crushed either by hand 
or by machinery, and the fibre extracted. Eresh water is said to injure 
the fibre. The retting process is sometimes dispensed with, the husl 
being steamed till the fibre separates. After I ing dried the fibre is 
“ willowed ” or cleaned of dust and refuse, and it is finally separated intc 
various grades or qualities such as “ mat ” or long fibres (used for spinning 
purposes) ; “ brush and broom ‘ bristle ’ the shorter and stiffer fibres 
upholstery, the tow or curled fibre ; and the dust or refuse employee 
as a manure and for other purposes. The best bristle fibre done up ir 
small bundles, and with the fibre stretched straight and clean, may fetcl 
£30 a ton. The mat fibre is worth £20 per ton and the waste £10 a ton. 

Under a high pressure a cocoanut dust was found to make a rathe] 
brittle cardboard which on being touched by water would instantly swel 
up and close any hole made in it. This was looked upon, some ten yean 
ago, as a valuable discovery for rendering warships practically unsinkabt 
by gun-fire. The ordinary uses of coir, coir-yarn, etc., are so well knowi 
in most households, that it seems superfluous to attempt an enumeration 
Coir-matting, coir-ropes, cocoanut brooms and besoms, hassocks, ham 
mocks, “ bass ” for nursery men, bags for seed-crushers, oil-presses, etc. 
are amongst the many forms of manufactured coir. Coir rope is especially 
serviceable in India because it does not sufleer from the damp climate, am 
sails are accordingly sometimes made of coarse coir- cloth. In the Laccadiv 
Islands mats made of cocoanut leaves are used as sails. In Ceylon an( 
India the fronds are split and woven into neat baskets. [C/. Dodge 
Useful Fibre Plants of the World, 120-3.] 

Yield . — As regards yield of fibre per nut and price, it has been sai 
that 10,000 husks treated in England yield about 50 cwt. of spinning fibi 
and 10 cwt. of brush fibre. In Ceylon 40 nuts are reported to give 6 lb. c 
coir (or say 13^ cwt. to 10,000) ; in Madras 18 large nuts and in tk 
Laccadives 60 small nuts give a similar amount ; but whereas a pound c 
Laccadive coir spins to 35 fathoms (210 feet), a pound of the coir froi 
large Madras nuts will only measure 22 fathoms (132 feet). 

Prices. — The quotations for Coir on the London market, as published b 
Messrs. Ide & Christie, October 15, 1907, may be here given. The spot valu< 


were as follows : — 

Com Yarn — 

Common to good Cochin Hoping Dholls 
„ » » „ Bales 

„ „ fair Cochin Weaving „ 

Fair to good „ „ », 

Good to extra ,, ,, 

Common to fair Ceylon Dholls and Ballots 
Fair to good Ceylon Ballots and Bales . . 
Good to extra Ceylon Ballots^ 

Com Fibre — Coohin, common 
fair . . 
good 

Cevlon, short to fair 

clean long . . . . 


£ 8. d. £ 8. d. 

11 0 0tol4 0 0 

12 0 0 „ 15 10 0 

14 0 0 „ 19 0 0 

20 0 0 „ 25 0 0 

25 0 0 „ 29 0 0 

14 0 0 „ 18 0 0 

20 0 0 „ 22 0 0 

23 0 0 „ 28 0 0 

8 0 0 „ 15 0 0 

17 0 0 „ 19 0 0 

20 0 0 „ 23 0 0 

6 15 0 „ 8 0 0 

9 0 0 „ 11 0 0 
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CoiB Rope — to 6 inch 

„ 3J „ 


£ s. dm £ 5» d» 

.. 15 0 0 to 21 0 0 

.. 15 0 0 „ 21 0 0 

.. 15 0 0 „ 21 0 0 


c c 

UCI A 
Copra 


For the Month of September. 

Landed Delivered 
1907. 1907. 

Yaen . . . . 190 tons. 485 tons. 

Fibre . . 90 „ 106 „ 

Rope . . . . — „ 13 „ 


Stock Oct. 2. 

1907. 1906. 1905. 

1,600 tons. 2,925 tons. 1,936 tons. 

234 „ 521 „ 794 „ 

164 „ 216 „ 88 „ 


Landed from Jan. 1 to Oct. 2. 

1907. 1906. 

Yarn . . . . 3,791 tons. 4,861 tons. 

Fibre .. 786 „ 1,144 „ 

Rope.. .. 112 „ 263 „ 


Delivered from Jan. 1 to Oct. 2. 
1907. 1906. 

4,723 tons. 5,012 tons. 

629 „ 1,423 „ 

143 „ 156 „ 


[Cf. Text. Journ., Sept. 1892 ; Morris, Gant. Led. in Journ. Soc. Arts, 1895, 

932-3 ; Dodge, Useful Fibre Plants of the World, 1897, 120-3 ; Kew Bull., 1898, 

(add. ser., ii.), 245-8 ; Hannan, Text. Fibres of Comm., 1902, 151-4; Dunstan 
Imp. Inst. Tech. Repts., 1903, i., 79.] [For Trade, see Collective Statement in 
Cocoanut Products, pp. 362-3.] 

COPRA (KOPRA) AND OIL. — The kernel of the cocoanut sliced and Copra, 
dried either in the sun or artificially is called Copra (Kopra). It contains 
from 30 to 50, some say even up to 70 per cent, of fixed oil. The fully 
ripe cocoanuts only are used in making copra, but though the quantity is Methods of 
less the quality is said to be higher in three-quarters ripe than in fully ripe Preparation, 
fruits. But the oil may be expressed either from the fresh kernel or from 
the dried kernel, and by a hot wet or dry cold process. Artificially dried 
copra is often smoked, and as this colours the oil its value is thereby lowered. 

Mr. Cochran {Man. Chem. Anal. ; also Trop. Agri., May 1, 1893, xii., Composition. 
665 ; July 1, 1899, xix., 44) gives the composition of copra thus : — moisture 
6 per cent. ; oil 67 per cent. ; albuminoids 6*69 per cent. ; carbohydrates 
15*21 per cent. ; woody fibre 2*11 per cent. ; and ash 2*99 per cent. 

Semler {l.c. 653) observes that sun-dried copra contains about 50 per cent, oh ‘cai 
of oil, artificially dried 60 per cent., and if dried at the boiling point of 
water it may contain 66 per cent. 

0/7.— Dunstan {Edible Oils, l.c. 129) gives his examination of Oil. 
Malabar, Bengal and Bombay samples. The Malabar had an acid value 
as Koh of 35’21 as compared with Bengal 11*84, and Bombay 9*95 ; the 
saponification value of Malabar was 258*2, Bengal being 255*6, and Bombay 
255*5 ; the iodine value of Malabar was 8*54, of Bengal 8*41, and of 
Bombay 8*25 ; the Reichert-meissel value of all three was found to be Trade Qualities 
higher than the ordinary standard, viz. Malabar 6*71, Bengal 6*79, and 
f Bombay 6*65 ; lastly the melting-points were Malabar 23*5° C., Bengal 5 F 
it' I 24*5° C., and Bombay 25*0° C.^^^'^Blount and Bloxam {Chem. for Engin. and 
' Manuf., 1900, 236) give the saponification of this oil as 209 to 228 and 
iodine absorption as 7 to 9. [Cf. Greshoff, Rept. Kolon. Mus. Haarlem, 

1903 ; Bachofen, Complete Anal, of Cocoanut, showing its demands on the 
Soil, in Times of Ceylon, Nov. 1899.] 

Extraction. — Various methods of obtaining the oil are resorted to ; xtraction. 
for example, when pure colourless oil is required the copra is boiled with 
water, ^ated and squeezed, the resulting emulsion being again boiled till Boiling, 
the oil rises to the surface. This is thus a hot wet process. If fresh kernels 
are used this is called dvel oil, and if from copra it is muthel. Moreover 
thero are several special modifications chiefly intended to produce the very 
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pure white oil which has the highest commercial value. Crude or ordinary 
coeoanut oil is, on the other hand, produced by crushing the copra in a 
native oil-mill worked by oxen. This is a cold dry process, but some of 
the most highly prized grades have been cold drawn. The mill is really 
little more than an enlargement of the druggist’s pestle and mortar, but it 
is so efficacious that the extra amount of oil obtained by employing 
European machinery does not counterbalance the expenditure involved. 
Moreover, the residue of the copra is sold as coeoanut oilcake (poonac), and 
the drier the cake the lower its value ; the poonac is normally worth 25 per 
cent, of the copra. 

The best East Indian coeoanut oil is known as Cochin.” This is 
remarkable, since it is generally thought that ripe cocoanuts are 
necessary for the oil, whilst green nuts are best for the fibre. Yet “ Cochin 
fibre ” and Cochin oil ” both rank highest and possibly from the same 
reason, viz. that the name Cochin is given to all high grades. However, 
it is possible, as mentioned above, that what is called Cochin coir ” comes 
in reality very largely from the Laccadives and the Cochin oil may come 
from Cochin. In 1897-8 the Tropical Agriculturist opened its columns 
to a discussion as to the reason for the higher price obtained by Cochin 
compared with Ceylon coeoanut oil. The difierence was then said to be 
about 36 per cent. But in January 1904 there was apparently little difier- 
ence, and in May 1905 Cochin oil was selhng at only 16 per cent, better 
than Ceylon ; hence it may be assumed Ceylon had improved materially. 
During the discussion indicated an “ Old Coeoanut Planter ” observed that 
perfectly clean and dry copra yields an oil which if put in a tumbler is in- 
distinguishable to the eye from a similar glass of water. The inquiry, it 
may be said in conclusion, resulted in a general agreement on several points, 
such as that the purity of colour and therefore higher price of Cochin oil 
were due to the greater care taken in the selection of nuts for crushing and 
in the preparation of the copra. It was acknowledged that smoke-dried 
copra usually resulted in a tainted oil ; that none but quite ripe and quite 
sound nuts should be used (it was said, for example, that on the Cochin 
coast the nuts are allowed to drop ofi the trees) ; that great care should 
be taken to keep the split nuts free from dust and dirt whilst drying ; 
and finally, that the excess of stearine in Cochin oil, which makes it prefer- 
able for candle-making, is due rather to the superior quality of the nut and 
more careful cultivation than to any natural superiority of the soil. Almost 
all Ceylon (European) growers, it may be observed, are agreed that one of 
the principal advantages of the Cochin climate lies in the fact that the 
copra can be dried in the sun. In the controversy above indicated it was 
stated, however, that if the copra were dried at an even temperature, where 
smoke could not reach it, the result would be equally good with the sun- 
dried nut. But it may be added the difference between cold dry and hot 
wet expressed oil may be a far more important factor than hitherto 
recognised in determining the value of coeoanut oil. All the coeoanut 
products seem subject to extreme fluctuations in price. It is generally 
accepted that the safest standard to purchase copra or cocoanuts is the 
price ruling for the oil. 

The Oil is largely used in India both in cooking and for toilet 
purposes. Its employment as an illuminant was at one time important 
but has considerably diminished owing to the introduction of cheap 
American kerosene, the best qualities of which are cheaper than ordinary 

358 



VEGETABLE BUTTEE 

cocoanut oil. It is still, however, occasionally found in some Eoman 
Catholic churches, and in England and elsewhere it is made into candles, 
especially nightlights. The latter use was a discovery made by Messrs. 
Price & Co., who introduced candles made with cocoanut oil for public 
illumination at the time of Queen Victoria’s wedding ; but in ordinary 
candle-manufacture the oil has been somewhat displaced of late by 
palm-oil. [C/. Board of Trade Journ,, Feb. 1898.] In Europe it is 
extensively employed, particularly in France, where pomades and other 
fancy toilet articles are produced in great quantity and variety. It is 
also utilised in the manufacture of salves and lotions of various kinds 
and to adulterate cod-liver oil. It is considered an elective hair-restorer 
and is universally so used all over India. The long, black, lustrous tresses 
of the Filipino women have been attributed to the use of this oil. [Of. 
Hides and Leather, June 25, 1901.] 

As regards the soap industry, cocoanut oil makes a white, hard soap, 
which is more readily soluble than almost any other in hard or even salt- 
water. The form known as “ Marine Soap ” may be used medicinally in 
plaster-making and in the preparation of soap liniment, but it has the dis- 
advantage of imparting an unpleasant odour to garments or to the human 
skin. The Messrs. Lever’s Sunlight Soap factories use a large amount of 
cocoanut oil. A fair proportion of the Native-made soap of India is also 
prepared by boiling this oil with dhobie’s earth, salt, saltpetre, quicklime 
and water. 

Vegetable Butter, — The various methods and contrivances for pro- 
ducing vegetable butter — cocoanut butter more especially — may be said 
to have originated one of the many new aspects of value in this palm. Pure 
cocoanut oil has for some time been used in part manufacture of margarine, 
and with advantage, since it supplies a certain amount of glyceryl salts, 
of fairly low fatty acids, whose absence from ordinary margarine constitute 
chemically the principal difference between that product and butter. For 
tins purpose the characteristic odour of the oil is removed by treatment 
with alcohol and animal charcoal. \Of. Blount and Bloxam, Lc. 238.] But 
a far more important industry than the adulteration or fabrication of 
margarine is the production of cocoanut butter (see Cacao utter, p. 1076). 
The process of producing cocoanut butter or, as it was subsequently termed, 
“ falmin,^^ is said to have been discovered by a German professor, Dr. 
Schhnck, and developed by him at Ludwigshafen. He produced a pure 
vegetable fat which for culinary and edible purposes was claimed to be 
much superior to butter, lard or tallow, all of which contain acids that 
through heat form undesirable products. [Of, Ind. Agri., Sept. 17, 1887; 
Kew Bull., 1890, 230-8; Basu, in Journ. Agri.-Hort. Soc. Ind. [Proc.), 1890, 
ix._, 62-3.] Dr. Therner, Second Physician of the Imperial Hospital, Vienna, 
out {Centralhlatt fur die gesarnrnte Tera'pie, Oct. 1889) that a firm at 
Mannheim had also produced a cocoanut butter free of fatty acids, such as 
was suited for persons of impaired digestion. [C/. Journ. Board Trade, June 
1901.] The manufacture of these and such like butters was naturally very 
quickly extended, and indeed Messrs. Loder <& Nucoline, Ltd., of Silvertown, 
London, claim to have preceded even the German firms in producing 
cocoanut butter and cocoanut suet, which they called ‘‘ Nucoline ” and 
“ Vejsu.” Their sales are now on a very large scale, so that their goods are 
coming daily into extended demand. “ Vegetaline ” is the name of the 
product as now manufactured in Marseilles. More recently Messrs. Gaudart 
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THE COCOANUT PALM 

& Co. have commenced making what they call “ Cocotine ” at Pondicherry. 
Similar factories have also been established in America and elsewhere. [Cf. 
Madras Mail, Jan. 23, 1902; Ind, Agri., Nov. 1902, xsvii., 348 ; etc., etc.] 

There is thus an opening for Indian industries in this product which 
that country will be ill advised to neglect. The importance to Europe of 
the discoveries briefly indicated lies in the fact that cocoannt butter pro- 
vides bakers and biscuit manufacturers with a substitute for butter which 
is not only pure and cheap but even better suited for baking purposes than 
butter proper. One of its chief advantages is that it does not readily 
become rancid, and recently the use of this butter has been authorised for 
culinary purposes in the Erench army, a fact significant of the future 
demands of the world. The consumption of this product must in fact 
yearly expand and the traffic become of infinite value. Confectioners are 
said to find cocoannt butter an entirely satisfactory substitute for the more 
expensive cacao butter (see p. 1076), the imports of which into England 
have in consequence for some years past materially declined. Cocoanut 
butter is not, however, strictly speaking, a substitute or even an 
adulterant of dairy butter, but a substance that commands independent 
recognition. [Of, White and Humphrey, Pharmacop., 1901, 331 ; Revue 
de$ Cult. Colon., June 1903, No. 126, 324.] 

Adulteration . — It should he added that cocoanut oil is sometimes 
used as an adulterant of volatile oils. It may be detected by the fact 
that oils so adulterated will solidify wholly or in part in a freezing mixture. 
Cocoanut oil has thus been found in cananga, citronella and palmarosa' 
oils. [Cf. Gildemeister and Hoffmann, Volatile Oils, 1900, 201.] Cocoa- 
nut oil melts at 68*^ to 82® F. ; its sp. gr. at 212® F. is 0-868 to 0*874 and 
its saponification from 209 to 228. 

Cocoanut Oilcake or Poonae. — As observed above, this is the by- 
product of copra, after the expression of the oil. Voelcker {Essay on the 
Influence of CJiem. Disc, on Agri. reviewed in Trop. Agrist., 1896, xv., 800) is 
said to have observed that the cocoanut cake is better adapted for fattening 
stock than for young growing animals or store-stock. Its analysis is 
as follows : — water 9*50 ; oil 8*43 ; albuminous bodies 30*40 (contain- 
ing nitrogen 4’ 50) ; mucilage, sugar, fibre, etc., 40*95 ; mineral matter 
(ash) 10*72. It was very largely taken up in Australia, after the establish- 
ment of Messrs. Lever Brothers’ Sydney Oilmills. In the Tropical Agri- 
culturist (1898, xviii., 223) it is stated that cocoanut oilcake is not generally 
used for milch- cows or other milking stock, or in Ceylon for horses ; but it 
is the common food of working hulls, and is considered an excellent fattener 
for pigs. 

Official statistics of the Indian trade in cocoanut cake are not available, 
but according to a reply to a correspondent in Capital, 11, 1904, 
the price in Ceylon was from Rs. 67J to Rs. 70 per ton, -and from 12,000 
to 15,000 tons were then shipped annually from Colombo, mostly to 
Germany and Belgium. The writer apparently did not consider it neces- 
sary to take India into consideration. In fact he says Indian poonae 
consists of rape-seed, castor>seed and gingelly (sesamum). Hanausels 
{Micro, Tech. Prod. (Winton and Barber, transL), 1907, 403-6) gives- the 
appearance of the cake under, the microscope. The total exports oi 
Indian oilcake, it may be observed, amounted in 1903-4 to about 60,000 
tons, of which Madras contributed 47,500 tons. The exports of oilcake 
appear, however, under two headings {a) Cattle Food and (6) Manure 
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The total for 1906-7 came to 105,379 tons, valued at Rs. 75,99,121. Cocoa- 
nut oilcake is chiefly exported from Madras, and consequently constitutes 
an important item in these transactions. The value of the total traffic and 
its present prosperity may be inferred from the fact that from all India 
the exports in 1886-7 stood at only Rs, 1,71,107. This is, however, but 
indirect evidence of the extent of the Indian exports in cocoanut cake. 
[0/. Kew Bull, 1897, 416 ; Leather, Agri. Ledg,, 1897, No. 8, 159-60.] 

Medicine . — Very full accomits of the medicinal properties of the 
cocoanut are given in the Dictionary and in the Fharmacogra'phia Indica 
(iii., 511-9). Briefly it may be said that, for European medicine, the most 
important advantages of C. nuciferci are the anthelmintic action of the 
fresh fruit (especially of the volatile oil of the shell) ; the properties of the 
milk ; as also the possibility of substituting the oil for cod-liver oil, in cases 
where the latter cannot be taken. For medicinal purposes the olein is 
separated from the solid fats, as in the preparation of what the Natives 
call dvel. (According to some writers this is named muthel, the meanings 
of dvel and muthel being perhaps reversed.) In making that substance 
the kernel of the fresh nut is pulped and strained and the oil separated 
from the milky fluid by heating. A preparation of the same kind is now 
known in Europe as ''coco-olein.” Both by Native and European 
physicians in India the “ milk ” from the unripe fruit is recommended as 
a useful refrigerant in fever and urinary disorders, but in Bengal it is 
commonly believed that the consumption of too much cocoanut milk 
tends to cause hydrocele. In dyspepsia and consumption Native prac- 
titioners prescribe the pulp of the ripe fruit made up with gh% coriander, 
cumin, cardamoms, etc. This mixture is called ndrikela-hhanda. The 
flowers and fresh toddy are astringent. The soft, brown tomentum or 
cotton found outside the base of the leaf-sheath is an excellent styptic, 
like the corresponding products of Borasstis and Caryota. For an 
abstract of the somewhat diverse and conflicting opinions of the Arab 
physicians — Rhases, Avicenna, Serapion, etc. — the reader should consult 
Adams (Comment, in Paulus Mgineta, 1847, iii., 438). 

Food Products. — With a large section of the Indian population the 
cocoanut is almost a staple article of diet, and a very wholesome one. 
Natives of all classes consume the soft creamy pulp arid cool refreshing 
water (milk) of the young nut {dab), and also use the same in cooking curry. 
The terminal bud or “ cabbage,” though esteemed a delicacy, is not often 
eaten, because its removal kills the palm. The harder pulp of the matured 
nut is dried either naturally or artificially and the cofra thus formed is 
parched with rice, rasped, and put into curries or made into sweetmeats. The 
fresh or fermented juice of the stem is consumed as a beverage — toddy {tari); 
by evaporation it is made into jaggery (coarse sugar), and by subsequent 
treatment even refined sugar. Rheede {Eort. Mai, 1686, i., 6) states that 
in his day a coarse reddish sugar was obtained by boiling the juice mixed 
with lime. When distilled, tari becomes spirit or arah and finally vinegar 
(see p. 1111). The methods of collecting the juice and the manufacture 
of its products difler very little, however, from those employed with other 
palms. (See orassus flabellifer, pp. 170-1 ; Cleghorn, in Bdinh. New Phil 
Journ., n.s.,1861, xiv.) Incidentally it should be observed that in Bengal the 
cocoanut-palm is not tapped for toddy but in Bombay this is an important 
industry, although very little sugar is made from it. It may be noted that 
is not infrequently mixed with hme to make a strong cement which 
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THE COCOANUT PALM 

takes a fine polisli. This is especially noticeable in Madras. [See Cements, 
pp. 293, 929.] The word jaggery is the trade name in India for all crude unre- 
fined sugar, though mostly palm sugar. It comes from the Sanskrit sarhard 
(sugar) through the Konkani sakJeara, the Malayal chakkara and the Portu- 
guese jagara or xagara. [For Indian Palm Sugar, see Phoenix, pp. 886, 929.] 

The uses of desiccated and shredded cocoanut in European cookery 
and confectionery, etc., are well known, and need not be particularised. 
This trade is comparatively a modern one,and mightbe almost characterised 
as the chief aspect of European interest in the edible products of the palm. 
Many patent machines and processes have been brought out, and large 
factories organised in Europe and America (none in India) for the produc- 
tion and sale of desiccated cocoanut and the manufactures therefrom. 
It would appear that the growth of this special trade is so important that 
it is curtailing the export of cocoanuts (entire fruits) from America. 

Tl j6er.— The wood is commercially known as “ Porcupine- wood,” and 
is used for rafters and for other building purposes. It makes very pretty 
and durable furniture, and is also converted into spear-handles, walking- 
sticks and other fancy articles. [C/. Gamble, Man. Ind. Timhs., 1902, 739.] 

Domestic and Sacred Uses. — By Hindus the dried shell is almost universally 
used as the water-bowl of their smoking-pipe or hukah (hence the name narghili) ; 
less frequently it is the sounding-drum of crude violins. In Madras the shells are 
made into elegantly carved ornamental vases, lamps, spoons, sugar-pots, teapots, 
and small unripe ones into snujQE-boxes, scent-bottles and the like. Entire shells are 
obtained by filling them with salt water and burying them in sand. By this process 
the kernel is destroyed and may be washed out, but the shell will rot quickly unless 
the nut so treated be fully ripe. [0/. Ind. Art at Delhi, 1903, 133, 169, 196, etc. ; 
13ioey,Monog»TradeandManuf.N.Ind., 1880, 116.] According to the Emperor Baber 
(Memoirs {hey den andErskine, transl.),327)and the Emperor Al^bar (Ain-i-Akhari, 
1590 (Blochmann, transl.), i., 71) the shell of the cocoanut was even then used to 
make a kind of violin or mandoline called ghichah. Within the nut there is occasion- 
ally found a small stone of a bluish-white colour called in India calappa and regarded 
by the Chinese as a valuable amulet. These “ cocoanut pearls ” are very carefully 
described by Rumphius. They appear to be composed almost entirely of 
calcium carbonate and have a very small proportion of organic matter. The 
leaves of the palm are serviceable for thatch, screens, baskets, matwork, etc. 

TRADE IN COCOANUT PRODUCTS. — No sort of estimate can be 
furnisbed of the area under this palm or of the total production. The 
trade returns are moreover scattered under several separate headings, so 
that a fairly complete statement of even the exports cannot be framed. 
It will be convenient, therefore, to take up the more important products 
of the palm separately : — 

Coir. — Fibre, Hope and Manufactures therefrom. In trade statistics 
the exports are shown under the headings ‘‘ unmanufactured coir,” “ manu- 
factured coir ” (exclusive of rope), and “ cordage and rope ” (including 
hemp and coir but excluding jute). The EXPORTS OF RA W COIR to foreign 
cotmtries manifested a steady increase from 1894 to 1900. In the latter 
year they stood at 70,016 cwt., valued at Rs. 5,65,625. But since 1900 
they have greatly fallen ofi, having been only 25,500 cwt., valued at Rs. 
2,26,626, in 1903-4, and 11,317 cwt., valued at Rs. 1,06,634, in 1906-7. 
This circumstance may be due to increased traffic in manufactured coir 
(rope matting, etc.), to increased exports in made-up mats or rugs (not 
returned as coir at all), or to certain rearrangements in official statistics. 

Of the MAJsruFACTURED COIR (excluding cordage and rope) the exports 
manifest a satisfactory improvement, the traffic for 1903-4 having been 
returned at 483,355 cwt., valued at Rs. 47,90,110, and for 1906-7 at 559,329 
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cwt., valued at Es. 66,00,268. Almost the whole trade is in the hands of 
the merchants of the Madras ports, the receiving countries being the Umted 
Kingdom and Germany. Madras Presidency also supplies the other 
provinces of India with coir and coir manufactures. These internal 
transactions were in 1905—6 valued at 15 lakhs of rupees. As already 
indicated, coir cordage and rope cannot be ascertained separately from 
hemp, but the total transactions for all India in 1905—6 were 139,870 cwt., 
valued at Rs. 15,21,131 ; almost three-fomcths went from Madras ports, 
and hence were in consequence chiefly coir (see Ropes and Cordage, p. 924) . 
The imports of coir are unimportant, and come mainly from Ceylon and 

are consigned to Bengal. ■ ■ i r- 

Copraa/idO//.— The exports of copra to foreign countriesin thefive years 
1899-1900 to 1903-4 show a remarkable increase. They stood at 97,029 
cwt., valued at Es. 9,89,377, in 1899-1900 ; and reached 353,724 cwt., valued 
at Rs. 42,24,614, in 1903-4; but fell to 126,464 cwt., valued at Es. 18,95,341, 
in 1906-7. Of this last amount 125,129 cwt., valued at Es. 18,76,172, went 
from Madras ports. The chief recipients were France and Germany. The 
coastwise traffic in copra in 1905-6 amounted in all to 184,066 cwt., valued 
at Es. 24,37,736. Bombay sent 47,218 cwt. chiefly to Sind, and Madras 
134,646 cwt. chiefly to Bombay. The imports of copra from foreign 
countries have been steadily diminishing and are now unimportant. 
Statistics of the trade in Indian cocoanut cake are not obtainable separately 
from those of other kinds of oilcake. The traflfic in cocoanut oil to foreign 
countries in the five years 1899—1900 to 1903—4 increased from 2,245,502 
gals., valued at Rs. 27,79,669, in 1899-1900 to 3,379,631 gals., valued at 
Rs. 48,81,588, in 1903-4; but the trade is subject to extreme fluctuations, 
and fell in 1906-7 to 959,772 cwt., valued at Rs. 14,17,794. The United 
Kingdom and United States are the best customers, and the trade is almost 
entirely in the hands of Madras merchants. The imports, chiefly from 
Ceylon and Mauritius, amomited to one million gals, in 1899-1900, but 
were only 999,556 gals, in 1906-7 and very largely from Ceylon. In the 
last-mentioned year Bengal received 731,281 gals, and Madras 171,216 gals. 

Nats . — The exports of whole cocoanuts to foreign countries, though 
still small, show a tendency to increase. In 1899-1900 the total stood 
at 175,260 nuts, valued at Rs. 6,439 ; in 1902-3 it was 705,535 nuts, valued 
at Rs. 24,789 ; and in 1906-7, 365,890 nuts, valued at Rs. 13,853. Natal 
and Turkey-in-Asia are the chief receiving countries. The coastwise 
traffic in nuts is verv considerable. In 1905—6 the total for all provinces 
was 81,920,724 nuts," valued at Rs. 25,50,384. Madras is of course cluefly 
responsible, having exported to Bombay 61,862,664 nuts, valueil at 
Es. 18,95,327. The imports of nuts from foreign countries amounted m 
1906-7 to 10,975,127 nuts, valued at Es. 4,98,090, and these came chiefly 
from the Straits Settlements, the Maldives and Ceylon. Bengal took 
4,656,504 nuts, valued at Es. 1,25,325, whilst Burma received 6,090,728 
nuts, valued at Es. 3,64,546. _ ^ ■ -r 

India has not as yet figured in the returns of the world s traffic in either 
desiccated cocoanut or in cocoanut butter.^ 

C FF A ARA ICA, Linn. ; De la Eoque, Voy.^ AraK, 1708-10, 
2 pi. ; Jussieu, Mem. de V Acad, des Scien., \71.d (repub. Hist. Coffee), 1715; 
EUis, Hist. Acc. Coffee, 1774 (admirable plate) ; Plenck, Zc. PZ lfeZ., 1789, 
pi. 130 ; Wight, Ic. Pl Ind. Or., 1840, i., t. 53 ; Eichard, FI Abyss., 
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THE COFFEE PLANT 

1843, i., 349 ; Oliver, FI. Trap. Africa, 1877, iii., 180 ; Baillon, Eist. des PL, 
1880, vii., 275-7, 405 ; Defiers, Voy. Yemen, 1889, 143 ; Kaoul, Cult du 
Cafeier, 1894 ; Heuze, Les PL Indust, 1895, iv., 172-92 ; Saenz, Memo. 
Cult, del Cafeto, 1895 ; Lecomte, Le Cafe, 1899 ; Foreman, Philippine 
Islands, 1899, 337-42 ; Marcel Diibard, Les Cafeiers, in E Agri, Prat des 
Pays Chauds, 1905, v., pt. 1, 92-100 ; also in Bull. Mus. Nat. dfEist 
Nat, 1907, 279-83 ; PuBiACEiE. 

Tbe names given to tlie plant, its fruits, its seeds and the beverage pre- 
pared from these, are mostly derived from either of two words : — “ Tcahwah,^^ 
an Arabic term that originally denoted wine,” and “ hwn,” the Abyssinian 
name for the cofiee plant or its beans. From these we have cahua, Icawa, 
chauhe, Tcapi, cave, kava, cafe, cofiee and cafeier ; also houn, bun, ban, ben, 
hunu, buncha. The earliest Arabic writers, however, used the Abyssinian 
name by itself or in combination ; thus Avicenna (11th century) calls it 
buncho and Phases bunco. It was by them viewed as a medicinal plant 
and one very possibly that came from Abyssinia, so that the appearance of 
the Arabic name kahwah may with safety be accepted as marking the pro- 
gress into the final development as a beverage. The association with wine 
may be considered in fact as indicative either of the abhorrence of the 
zealous followers of the Prophet of anything that savoured of the prohibited 
alcohol or taken as the direct expression of the curious circumstance that 
when the cofiee beverage was first made known to the Arabs it was in all 
probability distinctly alcoholic, and thus fully deserved the name kahwah. 

Habitat. — The true cofiee plant would appear to have been satisfac- 
torily established by botanists as indigenous to certain hilly regions of 
Abyssinia, of the Soudan, of Guinea and of Mozambique. Some doubt 
still, however, prevails as to its being indigenous to Arabia, though this 
was claimed by the early writers, Eichard throws out the suggestion 
that it may have been indigenous to Arabia, and carried from thence 
to Abyssinia. It is certainly extensively cultivated in that country, 
as for example at Enarrea, Kafia and Harrar. But Eichard adds (as if 
in part support of his view) that cofiee is only used by the Muhammadans, 
not by the Abyssinians proper. Defiers, on the other hand, speaks 
of the plant as cultivated in Attara and elsewhere on the mountains up 
to alt. of 7,000 feet, but as nowhere seen wild in Arabia. These two 
botanical writers thus take opposite sides in the story of the Abyssinian 
conquests. Eichard believes that cofiee was carried back from Arabia, 
and Defiers that it was conveyed to Arabia, about 100 years before the 
birth of Muhammad. Eaynal, Lecomte, and many authors accept the 
opinion that the plant was taken from Abyssinia to Yemen. 

istory. — If we turn to Arabic literature for confirmation of this view 
we learn for certain that coffee is not mentioned in the Koran, nor of course 
is there any allusion to it in the Hebrew Scriptures. Thus if the plant be viewed 
as indigenous to certain tracts of Arabia, it becomes necessary to believe that 
its merits (if known at all) were appreciated within a very restricted area. Every- 
thing, in fact, points to the conviction that the people of Mecca, Medina and 
Bagdad did not know of coffee till well into the 14th century of the Christian era. 
Ibn Baithar, born at Malaga and who travelled during the 13th century in North 
Africa and Syria, makes no menMon of coffee. The art of roasting the beans 
and preparing from these a decoction was apparently a more recent discovery, 
and one which may have been made in Persia. Prior to that, the kahwah that 
first attracted attention, was a preparation from the succulent rind or pulp of the 
coffee-cherry. This contains a fair amount of sugar, is often pleasantly enough 
flavoured, and if a decoction made from it were allowed to stand for some short 
time it would for certain become alcoholic and might even be distilled into spirit, 
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Giovan Leone, who visited Egypt in 1513 and wrote a careful account of Cairo, 
makes no mention of the consumption of co:See, nor is the plant enumerated in 
his list of the most useful and novel African plants. On the other hand, seventy 
years later. Prosper Alpinus {De PI. Mgypti, 1592, 26) speaks of the ton tree seen 
by him at Cairo in the conservatory of an Egyptian gentleman, and further he 
gives full particulars of the decoction, called caoua, which he says they prepared 
from the seeds imported from Arabia Felix and sold in public taverns, in place of 
wine. In his other work {De Medecina Method.) Alpinus remarks that some 
of the Egyptians used the husks of the coffee-berries instead of the berries them- 
selves. Vesling (in his edition of Alpinus’ work published in 1735, 179) adds 
that coffee-cherries, brought from Yemen, were sold in Egypt as crystallised 
fruits and regarded as great luxuries. Verzascha {Krduter-Buch., 1678, 788), while 
reprinting the account given by Alpinus, speaks of the beverage being served in 
earthen pots entirely closed up, and adds that the husk makes a stronger infusion 
than the berries (seeds). The seeds, he observes, are called bon and the drink 
choava : he furnishes a picture of a roaster, so that by then, at all events, there 
would seem no doubt the seeds were regularly roasted and a beverage prepared 
from them, as well as from the husk. Sandys {Travels, 1610 (ed. 1670), 51) 
alludes to “ Coffa-houses ” of Constantinople. Pietro della Valle {Voy. East. 
Ind., 1665) says of coffee, it is “ made by a black seed boyled in water which 
tui-nes it almost into the same colour but doth very little alter the taste of the 
water ; notwithstanding it is very good to help digestion, to quicken the spirits, 
and to cleanse the blood.” Herbert {Travels, 1677, 113, 311) speaks of “ Coffe or 
Coho ” as a Persian beverage prepared from “ the flower of the Bunny or Choava- 
berry ” and sold in shops. Fryer {New. Acc. E. Ind. and Pers., 1675 (ed. 1698), 
225, speaks of “ Coho or Tea ” as being served at a State ceremonial at which he 
was present at Bunder Abbas. An apology for mistakes explains that the text was 
printed in the absence of the author. Hence it may be inferred the “ Explanatory 
Index” was not drawn up by Fryer. In that index “ coffee ” is given as the 
equivalent of coho. It is thus probable that Fryer himself accepted coAo as a name 
fully xmderstood in England. It is of course a variant of the Arabic kahwah, which 
originally denoted the wine prepared from the husk of the coflee-cherry, not the 
beverage of the roasted seeds. Niebuhr {Voy. Arabia, 1770) says that in Yemen 
coffee made from the seeds is supposed to heat the blood ; accordingly the inhabi- 
tants of that province compose a drink of the hulls of coffee which in taste and 
colour much resembles tea. This they esteem wholesome and refreshing. It is 
prepared nearly in the same manner as that from the seed or bean and is the 
CO fee d la Sultane of the French. Deflers observes, ‘‘It is well known that 
the pericarp of the fruit dried in the sun and powdered constitutes the product 
used under the name of qischr for the preparation of a stimulating drink rather 
like an infusion of tea.” “ Aromatised with ginger or other spices it is with qat 
the favourite stimulant of the Arabs of Yemen who abstain from the use of coffee 
prepared from the seed, ground in the Turkish and European fashion.” 

Turning now to a few of the records regarding Abyssinia : Richard, as 
already observed, affirms that coffee was not in his time much used by the 
Abyssinians. Nearly all was taken to Messoah by caravans and from thence 
dispatched to Moka, where it was sold as Arabian coffee. Henri Lecomte gives 
a very different account : “ From time immemorial the Gallas have used coflee 
both as food and drink. Originally they mad© a decoction of the beans and 
pulp cooked together. The system of roasting was only discovered later.” 

Such then are the observations of early travellers in Arabia, Abyssinia and 
Egypt, and these may now be linked up with the prevalent opinions and tradi- 
tions. Coflee made of the roasted seeds would appear to have been first brought 
prominently to notice at Aden. It was known for centuries previously as a drug, 
and many of the Arab writers speak of having been made acquainted with its 
properties through the Persians. Abu Abdallah Muhammad Dhabbani Ibii 
Said had occasion to visit Persia (according to Galand, Roque and Ellis : Africa, 
according to Yule and Burnell : lastly Abyssinia according to the authors of the 
Pharmacographia Indica) during the 15th century. On that occasion he found 
the faithful partaking of coflee. Returning fo Aden he took to drinking coffee 
himself, and recommended his followers to substitute that beverage for the kdt 
{Catfia eaitiis) which they were in the habit of using. Vaughan {Pharm. Journ., 
1852, xii.) gives further p ticulars regarding Muhammad Dhabbani, but throws 
no light on the country whence he obtained his knowledge, nor does de Sacy deal 
with this issue. From Aden, however, the knowledge seems to have spread 
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to Mecca, Medina and Cairo, and finally within the century after its introduction 
to Aden, it had been conveyed to Damascus, Aleppo and Constantinople. But 
in due course the more strict in the tenets of their faith objected to public coffee- 
houses and to the gaming, singing and dancing that there took place. At various 
times the efiort was accordingly made to repress the traffic and to close the 
coffee-houses. In 1511 the Governor of Mecca (the Viceroy of the Sultan of 
Egypt) issued a “ Condemnation ” of coffee as the united opinion of the priests, 
doctors and learned men of that town, on the ground that it was a form of wine 
(kahwah) and therefore, contrary to the law. It is thus just possible that the 
beverage then in use was prepared from the pulp of the fruit and was, therefore, 
actually intoxicating. But the Sultan revoked the condemnation and reproved 
his viceroy for venturing to prohibit an article of daily food used by the people 
of the capital of the Empire (Cairo) and by the Sultan himself. Later on (1624), 
however, the coffee-houses of Mecca had become the scenes of so much rioting 
that they were closed, by order of the Kadi. In 1533 the people of Cairo were 
divided into two classes, those who considered coffee lawful, and those who did 
not. In 1554 the coffee-houses of Constantinople were closed on a new pretext, 
that possibly marks the more complete establishment of the habit of roasting 
the seeds. The charred berries (seeds) were considered as charcoal, and thus 
unlawful as articles of food. 

Difference of opinion exists regarding the first European who saw and de- 
scribed both the plant and the beverage. Ramusio published in 1554 his Raccolta 
delle Navigationi e Viaggi, and one of the travellers whom he quotes describes a 
journey from Aden to Rhada which he made as a prisoner. Incidentally he 
mentions coffee among the plants observed by him, but speaks of it as if he and 
all his readers were perfectly familiar with the plant so named. We know that 
by that time it was being used in Constantinople, so apparently it was known 
some time prior to the actual date of its being chronicled. De la Roque, while 
characterising the traffic in coffee as quite modern, points out that Peter Belon, 
who travelled in Egypt and Arabia in 1546-9 and described most of the curious 
and interesting plants seen by him, makes no sort of allusion to coffee. But about 
the same time, or shortly after, several other travellers visited both Arabia and 
Abyssinia, and some mention while others are silent regarding coffee. Similarly 
John Ray published in 1693 a collection of Voyages and Travels. A few of the 
authors whose works he gives, deal with Ethiopia and Arabia, and some mention 
coffee while others do not. Clusius {Arom. Hist. (Garcia de Orta), 1574, 214-6) 
received from Dr. Alphonse Pancius of Ferrara, during the summer of 1673, a 
few coffee-berries (seeds). These he figured and descril^d, and tells us that they 
were called buna and by some elhaue {al have) and that in Alexandria a drink 
was made from them. Rauwolf visited Aleppo in November 1573 and saw 
the coffee plant, as also the beverage. He published his account in 1583 
{Beschreit der Raise., 103). Thus Clusius, not Rauwolf, as is commonly ajfirmed, 
should be viewed as the first botanist who examined and described the coffee- 
berries. Prosper Alpinus, as already stated, had a few years still later given 
a full account both of the plant and of the beverage, and his statements were 
published time after time for a century subsquently, without any new information 
of value being made known. 

Very few of the early rulers, travellers or botanists of India mention 
coffee, such as Marco Polo (1290), the Memoirs of the Emperor Baber 
(1519), the Ain-i-Akbari (1690), Rheede (1678), and Rumphius (1750). Lin- 
schoten (1598) described the preparation of tea in Japan, and his contemporary 
and publisher Paludanus, in a footnote commenting on that passage, observes 
that in the same way the Turks prepare a beverage from “ the fruit which is like 
unto the bakelaoe (laurel berry) and by the Egyptians is called bon or 6an.” 
Pyrard {Voy, E. Ind., 1610 (ed. Hakl. Soc.), i., 172) speaks of the king and great 
lords of the Maldives drinking coffee. Tavernier [Travels Ind., 1676, ii., 23-4) says 
that in his time coffee did not grow either in India or Persia, but that the supplies 
came from Arabia. He then adds that the principal coffee trade was from Hormuz 
and Bassora, where the Dutch w^en returning empty from Mocha, load up as 
much as they can with that seed, it being an article which they sell well.” Fro 
Hormuz it is exported to Persia, and from Bassora to Mesopotamia and other 
Turkish provinces. (For accounts by Bontius, Mandelslo and Ovington, see 
CameUia, p. 212.) 

Down to the year 1690 the world’s supply of coffee came from Arabia and 
Abyssinia. The following historic data may be accepted therefore as fittingly con- 
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eluding this brief statement. Ini 615 coffee-drinking was carried to Venice. In 1644 
Peter della Valle took it to Marseilles. John Houghton {Phil. Trans. London, 1809, 
iv., 420) says that Has tall, an English merchant, went to Leghorn in 1651, and 
there found coffee-houses. In the year following Mr. Daniel Edwards, a merchant 
from Smyrna, brought to England a Greek servant named Pasqua, who made 
his coffee. Shortly after Pasqua was enabled to set up a public coffee-house in 
Cornhill. It is further affirmed by Houghton that Dr. Harvey, the discoverer 
of the circulation of the blood, frequently used coffee. But Henry Phillips 
{Pomarium Britan., 1820, 112) says that Nathaniel Conopios, a Cretan, made 
coffee his common beverage at Baliol College, Oxford, in 1641. This same fact 
is alluded to by Evelyn [Memoirs, 1819, 7) as having taken place in May 1637. 
In 1675 Charles II., by an ill-judged proclamation, in which he characterised 
the coffee-houses as seminaries of sedition, endeavoured to close them, but the 
Act was suspended a few days later. By 1688, according to Jolm Bay, London 
rivalled the Grand Cairo in the number of its co:ffee-houses. Lord Bacon [Sylva 
Sylvar, 1658, Century viii., 185), speaks of the co-ffa drink used by the Turks, but 
he had apparently no personal knowledge of it. In 1657 the Turkish Ambassador 
Sulaiman Aga made coffee- drinking fashionable in Paris, and in consequence the 
roasted coiffee-berries sold in Paris durtug 1670 at £5 a pound. It seems probable, 
however, that through M. Thevenot coffee was definitely introduced about 
1667, but that the habit of coffee-drinking was not general in Paris until 1680. 
In 1690 live seeds having been conveyed to Batavia, a plant was shortly after 
taken to Amsterdam and in 1712 the Dutch presented a seedling from this to 
Louis XIV., and still later from that plant seedlings were sent to Martinique. 
Madame de Genlis [La Bot. Hist, et Litter., 1811, i., 193) tells how M. Desclieux, 
who went to Martinique in 1720, as Lieutenant of the King, in the same ship 
with the seedlings, gallantly saved them by depriving himself daily of the greater 
part of his allotted portion of water — the ship’s supplies having run short. He 
had in consequence the good fortune to see the plants arrive in safety and a new 
source of wealth thereby added to the island. M. de Candolle, M. Edelestan 
Jardin and many other writers allude to this incident. In 1723 coffee was taken 
by the Portugese to Java ; in 1728 Sir Nicholas Laws introduced it into Jamaica, 
and in 1770 it was conveyed to Bio de Janeiro. 

The history of the introduction of coffee into India is very obscure. Most 
writers agree that it was brought to Mysore some two centuries ago by a Muham- 
madan pilgrim named Baba Budan, who, on his return from Mecca, brought seven 
seeds with him. This tradition is so universally believed in, by the inhabitants 
of the greater part of South India, that there seems every chance of its being 
founded on fact. About the beginning of the 19th century there is no doubt coffee 
had found its way to India, and in 1823 a charter was granted to Fort Gloster, near 
Calcutta, authorising it to become a cotton mill, a coffee plantation and a rum 
distillery. Some of the coffee trees planted in fulfilment of that charter are sup- 
posed to be still alive, and about the same time coffee was successfully grown in 
the Botanic Gardens, Calcutta ; but needless to say the industry of coffee planting 
nowhere found an abiding place on the plains of India but migrated to the hills 
of South India, in Mysore more especially, and thus into the very region where 
tradition affirms it had been introduced two centuries previously. The first 
systematic plantation was apparently Mr. Cannon’s near Chikmuglur. This was 
established in 1830. It is supposed, however, that Major Bevan may have 
actually grown cofiee on the Wynaad at a slightly earlier date, and that Mr. 
Cockburn’s Shevaroy plantation bears the same date as Mr. Cannon’s. In 1840 
Mr. Glasson formed a plantation at Manantoddy, and in 1846 plantations were 
organised on the Nilgiri hills. In Ceylon it is believed coffee was introduced by 
the Arabs prior to the Portuguese invasion of that island. It was commenced 
to be systematically cultivated by the Dutch from about 1690. In 1825 the first 
plantation by an Englishman was opened by Sir Edwards Barnes. In 1877 it was 
estimated that the capital invested in Ceylon cofiee w close on £14,000,000.. 
The fungal disease ( emiieia vastatrioc) appeared about 1869 and spread rapidly, 
steadily weakening the bushes and reducing their yielding capacity, so that by 
1887 the Ceylon industry was completely ruine4. 

It would occupy many pages to give anything like a complete enumeration 
of even the more important works on cofiee. [The following in supplement of 
those already given in the Dictionary, and of those mentioned above, will be found 
specially worthy of study: — Thevenot, Travels in Levant, Indostan, etc. (Engl. 
transL), 1687, pt. i., 162-3,* pt. ii., 11, 21 ; Dafour, HEm^loi du Cafe, 1671 ; also. 
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Le Cafe, 1684; Spon, Tract, de Fotu Caphe, 1684 ; Blankaart, Coffee, 1686 ; Nichol 
de Blegny, UEmploi du Cafe, 1687 ; Galand, VOrigine et Progres du Caf4, 
1699 ; Chardin, Voy., 1686 (Engl, ed.), 1811, ii., 279 ; Ray, Hist. PL, 1688, ii., 
1691 ; Petrus Petitus, Homeri Nepenthes, 1689, 73 ; Sloan©, Phil. Trans. 
London, 1693 (ed. 1809), iii., 623 ; Pomet, Hist. Gen. des Drogues, 1694, i., 204 ; 
Bruce, Travels, 1790, ii., 226 ; Macpherson, Comm, withind., 1812, 271 ; Milburn, 
Or. Comm., 1813, i., 104-6; ii., 530; Law, Hist. Coffee, 1850; Thurber, Coffee, 
Plantation to Cup, 1881 ; De Candolle, Orig. Cult. Plants, 1884, 415-8 ; VanDelden 
Lseme, Coffee Cult. Brazil and Java, 1885 ; Kicholls, Textbook Trop. Agri., 1892, 
91-109 ; Pharmacog. Ind., ii., 215-25 ; Elliot, Gold, Sport and Coffee in Mysore, 
1894 ; Ferguson, Coffee PI. Manual, 1894 ; Jardin, Le Cafeier et le Cafe, 1895 ; 
Burton, First Footsteps in East Africa, 1894, i., 12 n., 55 n. ; ii., 26 ; Heuz6, Les PI. 
Indust., 1895, iv., 172 ; Semler, Trop. Agrik., 1897, i., 218-24, 233, 260 ; Laborie, 
Coffee Planter St. Domingo, 1898 ; Lecomte, Le Cafe, 1899; also in “La Geographic,'^'' 
June 1901; Sadebeck, D^'e der Deut. Kolon., 1899, 137-8, 142-5; Morren, 

Kaffeeplantage in Der Tropenpflanzer, Beihefte, March and May, 1900 ; Mukerji, 
Handbook Ind. Agri., 1901, 456-62 ; Lehmann, Coffee Cultivation, Dept. Agri. 
Mysore Bull., No. 2 ; Jumelle, Les Cult. Colon. [Aliment.), 1901, 350-85 ; Wiesner, 
Die Bohst. des Pflanzenr., 1903, i., 483.] 

Distribu- Distribution. — The world’s supply of coffee, we are thus justified inbe- 

tion. lieviug, came originally from Arabia and Abyssinia, but as tbe demand 

increased new localities of production were established. The Dutch East 
India Company pioneered the modern trade by their experimental cultiva- 
tion in Batavia. Soon thereafter cofiee cultivation was successfully intro- 
duced into the warm temperate areas (or hilly tracts) of most tropical 
countries, and in time these not only produced far more than the ancestral 
regions, but yielded a supply of an even superior quality. Improvements 
in quantity and quality of necessity rapidly extended consumption until 
they made coffee one of the most popular of all beverages, and hence with 
a large number of the inhabitants of the globe it passed from the position 
of an occasional luxury to that of a daily necessity, rivalled only by tea 
* — the sister beverage of the breakfast table, 

peeiesand pecies and Varieties Cultivated.~After the somewhat detailed 
Varieties. accoimt already furnished of the chief historic facts regarding the Abys- 
sinian (commonly called the Arabian) coffee plant, it is perhaps hardly 
necessary to indicate that particular species any further for the 
present. It is to this day by far the most important cultivated stock, 
though its liability to blight has caused planters to seek out other 
forms, in the hope of being able either to replace Coffea arahica or to 
use these as strains in hybridisation or as stocks upon which to graft, in 
the production of blight-proof plants. In this modern aspect of the 
coffee-planting industry three plants have attracted special attention. 
These are : — 

Liberian. (®) Uberica, Hiern ; — a native of West Tropical Africa (Liberia, Angola, 

Golnngo, Alto, etc.). But in its indigenous area it is very indifferently cultivated, 
at most in but small plots along the banks of the rivers. In trad© it is called 
Chief Liberian or Abeokuta Coffee. Sir J. D. Hooker from 1872 advocated in the Kew 

Publications. Reports the cultivation of this plant — ^it was then being experimentally grown 
at Kew; Ferguson published a History of its introduction, progress and 
cultivation in Ceylon up to 1878 ; Thurber, l.c. 107-16 ; Kew Bull., 1890, 107, 
245-53; 1892, 277-82; 1893, 25, 204-6; 1895, 12, 273-4, 296-9; 1897, 
314; Progress Rept. Bot. Card. Nilgiri Hills, 1881-2; Christy, New Comm. 
PI., 1878, i., 1-7 ; Lseme, l.c. 321 ; Trinidad Bull., 1894, 267-73 ; Watson, 
Cult.- Tavoy, 1893; Rept. Govt. Bot.^Gard. Bangalore, 1897-8, 11; Vank©ipsbilck,jRet;. 
Agri., 1896, x., 135-7, 162 ; XJ.S. Yearbook Agri. Dept., 1897, 197 ; Huettenbach, 
Cult. Liberian Coffee, in Selangor Journ., 1897 ; Der Tropenpflanzer, 1897, i., 
290-6; iii., 231; Joum. Soc. Arts, 1897, 541; 1903, 461; Cat. des PI. Econ. 
in UHorti. Colon., 1900, 63-4 ; Edmond Bordage, Revue Agri. de la Reunion, 
1901 ; HAgri. Prat, des Pays Ghauds, 1902, ii., 169, 624 ; Sadebeck, l.c. 145; 
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Produce World ; Planting Opinion ; Prop. Agriet. ; Capital ; Madras Mailt 
etc. etc. 

This species was thus first made known to Europe about the time the coffee- 
leaf disease appeared in Ceylon. Its hardier growth led to the opinion, to some 
extent realised, that it might withstand the action of the blight, and on this 
account demands were made on the Royal Botanic Gardens, Kew, for plants 
or seeds. Fortunately the Director of the Gardens was fully able to satisfy 
these, until the question of seed supply was taken up by the trade. The Kew 
Reports are full of the most interesting and suggestive details regarding the 
successes or failures attained through the experiments conducted, almost simul- 
taneously, in all the tropical regions of the globe. But in one respect at least 
they have been disappointing, namely, the plant, though much hardier than the 
Arabian coifee, has not proved to possess inmnmityfrom blight. In fact Sir Daniel 
Morris pointed out long ago that in the nursery the seedlings often suffer from 
quite as much as do those of c. amhitM, but he added that the plants, 
if properly cared for, soon attain sufficient strength to withstand the disease. 

The experience gained in India would seem to support belief that Liberian 
coffee requires quite as fertile and as deep soils as c. ai'itbicfr. It prefers a warm 
moist atmosphere and not much less than 100 inches of rain, distributed if 
possible throughout the year ; but it is very susceptible to drought. Where sub- 
jected to dry heat, therefore, shade- trees must be provided if they do not already 
exist. In Java JErytJirina seedlings are first planted, but soon give too much 
shade and are accordingly replaced in about five years’ time by JEvioaeneiroti 
seedlings. 

A shallow soil or one with a large admixture of sand and stones is quite un- 
suited, as also are heavy clay soils and waterlogged subsoils. But Liberian 
coffee luxuriates on moisture-retaining soils and on lands that can be, and are 
regularly irrigated. It, in fact, prefers low-lying tracts to high ground, and 
accordingly flourishes better on the plains than on the hills. It is true that on 
the W 3 rnaad and elsewhere it has been successfully grown up to altitudes of 
5,000 feet, but that circumstance does not materially detract from the opinion 
that it is better suited to the plains of the tropics than €. avahivti. Hence 
Liberian coffee has attained its most extensive production in the West Indies, 
Ceylon, the Malay Peninsula (Selangor), North Borneo, Sumatra and Java, 
and in India seems likely to attain its chief production in Sylhet, Assam, Burma 
and the Andaman Islands. Lserne says that it is little thought of ” in Brazil, 
since “ it produces little and that irregularly.” On the east-coast lands of 
Madagascar it has for some years been fairly extensively cultivated. M. Des- 
landes. Assistant Inspector of Agriculture, says that the plants there grown are 
hybrids and yield a berry superior to that of African cofiee. Being large plants 
the custom exists of allowing them plenty of space, say 400 trees to the acre. 
There are several distinct races, some that form much larger plants than others 
and accordingly require more space. It is just as important with Liberian as 
with Arabian that the races of the plant should be critically studied. For some 
years past numerous hybrids have been cultivated all over the world. In the 
south such have appeared wherever Arabian and Liberian cofiee were grown 
side by side. The stock thus obtained is much valued by many planters, being 
regarded as enjoying immunity from leaf-blight. But it is usually contended that 
for young colonies, Liberian has distinct and superior claims. It yields regularly 
and freely, the frxiits do not fall so readily from the bush on their reaching 
maturity, and it is, when all is said and done, a much hardier plant than 
the Arabian coffee. On low ground the harvest is abundant, the fruits are 
large (nearly twice the average size of the Arabian bean), not so delicately 
flavoured, though of good quality when grown on high altitudes- The berries 
are more difl&cult to clean than are those of the Arabian plant, but with proper 
machinery may be completely deprived of even the parchment; they are 
rank and oily, though if carefully and slowly dried will fetch a price sufficient 
to reward all the trouble and expense entailed. According to most writers a 
drawback to this coffee lies in the fact that it ka,s never been pushed as a com- 
mercial co mm odity on its own merits. The beans seem universally used by 
middlemen for the purpose of strengthening grades which by themselves would 
be flavourless. 

(6) C. stenophylla, g. Don ; Bot. Mag,, 74~5 and t. ; Kew Bull., 1893, 167 ; 
Rept. Bot. Card. Bangalore, 1893-4, 10-11 ; 1896, 189-91 ; 1898, 27 ; Rept. Roy. 
Bot. Card. Trinidad, 1896, 13; 1900, 12-3 ; Pharm. Joum., 1897, 17 ; Semler, 
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Trop. Agrih, 1897, i., 217 ; Der Tropenpflanzery 1898, ii., 34, 263 ; Trinidad 
Bull., etc., 1899, 223 ; 1900, 31o ; Agri. News, West Indies, 1902, i., 278 ; ii., 
237 ; Journ. Soc. Arts, 1903, 461 ; Trop. Agrist . ; Planting^ Opinion', Madras Mail, 
etc., etc. “ The Highland Coffee of Sierra Leone.” This interesting West African 
species, Mr. Bentham thought, might he but a variety of c. arahica. The seeds 
were issued from Kew Gardens, and the plant is now being experimentally grown 
in Trinidad, Java, Ceylon, Mysore (not successfully) and elsewhere. Hybrids 
have also been formed between it and c. ay'ahtea, as also C. liberie a. It grows 
freely, yields abundantly, but is longer in coming into bearing than c. libeWca. 
It gives a highly flavoured Moka-like berry. 

(o) C. Laurentii, wndem. (C. robusta, l. Unden), is another tropical African 
species that has attracted some attention, though it is but imperfectly kno\m 
botanically. It is spoken of as “ Congo Coffee.” An article appeared in 
VHorticole Coloniale {l.c. 64-6) in the year 1900 that gives a good account of 
this plant. It is spoken of as proliflc, as almost immune from the ordinary diseases 
of coffee, and as yielding a berry of a superior quality with a delicate aroma. 
It frequents banks of streams and prefers situations moist and not too shady. 
The plant is not, like c. Uheriea, pyramidal in shape, but is rather rounded in 
outline. Jumelle (Les. Cult. Colon. {Aliment.), 1901, 350-85) adds that it inhabits 
Sierra Leone, on soils formed of decomposed granite or gneiss. Owing to its 
having been &st made known from the Nunez river it is often called “ Rio Nunez 
Coflee.” In India and Ceylon this plant has so far failed to justify extended 
endeavours, but in Dominica the results have been most encouraging. 

CULTIVATION. 

Localities and Area. — In tins work it is desirable to restrict obser- 
vation to India, and consequently to allude only incidentally to the 
coSee-growing of other parts of the world. Particulars of cultivation 
in Java, Sumatra, Philippines, Ceylon, Queensland, Brazil, West 
Indies, Central America, Mexico, etc., will be found in the respective 
chapters of Thurber’s Coffee from Plantation to Cujp and other such 
works, to which the reader is referred. The actual area under the crop 
in India cannot be stated definitely, owing to the unwillingness of certain 
planters to furnish information. The error that exists is, however, a 
relative one, and tends year after year to be lessened rather than increased. 
Taking the official returns as they stand, it has to be accepted that the 
area shown under coffee, during the past thirty years, has manifested 
severe fluctuations. With a perennial crop this can alone denote the 
fallowing or abandonment of certain plots and the resuscitation of old 
plantations or the opening out of new lands, coincident with variations 
in the world’s coffee necessities. Thus, for example, the revolutions that 
took place in Brazil in 1889, 1891 and 1893, followed as these were hy 
small crops during one or two of the succeeding years, had a highly bene^ 
ficial effect on the Indian coffee-planting industry. The area returnee 
as under coffee in 1885 stood at 237,494 acres, but for the ten yean 
ending 1895 the mean area in India was 274,000 acres ; in 1903, 228,8L^ 
acres ; and in 1904, 212,964 acres. The latest report of the Commercia 
Intelligence Department states the area at the end of 1906 to have beei 
210,688 acres. During the decade ending 1895 prices may also b 
said to have ruled high, so that the industry was very prosperous. 

In addition to the absence of returns as to certain plantations, a: 
estimate of yield to acre could hardly be accepted as even of general aj 
plication. It accordingly follows that trade statistics almost invariabl 
manifest higher exports than the agricultural data would show as pr( 
duced. The relation of surveyed areas to actual returns of foreign expori 
is one of the most profitable aspects of study. Taking 100 to represei 
the area as also the exports in 1885, the following variations have o- 

370 



INDIAN AREAS OE PRODUCTION 

ctutred, every fifth year being selected : — 1885, area 100, exports 100 ; 1890, 
114 and 63 ; 1895, 120 and 78 ; 1900, 115 and 66 ; 1905, 90 and 97 ; and 
1906, 89 and 61. (See prices, p. 391.) 

Production . — The cofiee produced in India is practically all exported, 
the most important markets being the United Elingdom and France, so 
that the returns of trade afiord a useful check on the figures of production. 
The year of highest export was apparently 1885-6, when 41 million lb. were 
shipped, or about 6 million lb. in excess of the year’s production. Some 
ten years later (1895) (the record year of production) the exports came to 
32J million lb., or 7J million lb. less than the recorded production. 

The official year of trade returns being from March 31, and that of 
the agricultural statistics the calendar year, a certain overlapping of data 
of necessity occurs, and, moreover, reserve stocks over local consumption 
are usually drawn upon before the new crop comes into market. But 
taking it all round, the particulars of area and production are substantiated 
by the actual records of the trade. 

Of the total area, 28,089 acres (according to the Report of the Com- 
mercial Intelligence Department) were under immature plants in 1906, 
so that in the future these will come into bearing and enhance the yield, 
very possibly to a greater extent than the reduction due to the age and 
disease of the plants presently returned as mature. In passing it may be 
here observed that in addition to the actual area under coffee, the planters 
own 108,581 acres, much of which is available for future expansion should 
such be found desirable. Analysing the area of production according to 
the report for 1906, we learn that out of the actual area recorded (196,318 
acres), 89,202 are in British India and 107,116 in Native States. Of 
the former — 42,646 acres are in the Madras Presidency ; 46,393 acres in 
Coorg ; 74 acres in Bombay Presidency (Kanara district mainly) ; 84 
acres in Assam (South Sylhet mainly) ; and 5 acres in Burma. Of the 
latter — 101,489 acres are in Mysore, and 5,627 acres in Travancore and 
Cochin collectively. If we disregard the isolation into British and Native 
we learn that the coffee outside the Madras Presidency is ordinarily only 
about 0*15 per. cent, of the total Indian area. It would thus be quite 
safe to describe Indian coffee-planting as an industry confined to the 
Madras Presidency. The chief localities are Mysore, Coorg, the Wynaad, 
the Nilgiri, Pulney and Shevaroy hills. The most important districts 
are Kadur and Hassan, both in Mysore, Coorg, and the Madras Presidency 
proper. 

K/e/cT--— On December 31, 1906, there were in all India 31,827 planta- 
tions, which gave employment to 24,477 persons permanently and 46,044 
temporarily. These figures show a considerable reduction on the previous 
year, when there were 43,233 plantations. Dividing the figure of area by 
that of production and striking the mean of all the returns for some years 
back, the Indian yield would appear to be a little over 100 lb. to the acre, 
but it fluctuates very greatly ; thus in 1903 the yield would appear to have 
been 139 lb., while in 1901 it was only 65 lb. It is probable, however, 
that in all the larger and better- worked plantations an average yield of 
2 to 3 owt. is usually obtained, in European plantations, and J to 1 cwt. 
in Native. But even that average is misleading, since, it is well known 
some of the better plantations may yield as much as 7 to 10 cwt. an 
acre.^ Hence the officially returned acreage divided by the declared pro- 
duction, since it involves a mean of good, bad and indifferent results, cannot 
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be accepted as a method of deriving the yield, though the figures thus 
produced are suggestive and have, therefore, a certain value. 

CIl ate and Situation. — ^It has been said, and with much force, 
that a good deal of land at one time and another has been opened under 
cofiee that was never suited to it. Of this nature are some of the Coorg 
estates (or portions of them) that have a southerly aspect and are exposed 
to the full force of the east winds. Situation and exposure are factors 
of prime importance. It seems to be the Indian experience that cofiee 
prefers land standing from 1,500 to 5,500 feet above the sea-level, the 
exact altitude being controlled to a large extent by latitude. Far to 
the south higher altitudes would seem necessary than in the more northern 
tracts. The temperature best suited would appear to range from 55° 
to 80°. The total rainfall should not exceed 150 inches but about 100 is 
the amount most frequently commended, provided it be fairly evenly 
distributed throughout the year ; but December to March may be dry. 
Cofiee distinctly requires a humid atmosphere, and in the opinion of 
most planters the prevalence of heavy winds are more objectionable 
than a dry atmosphere or a low rainfall. The climate must be open and 
bracing and the sky not heavily overcast. With C. arahica low-lying 
and damp situations induce disease. As already mentioned, however, 
altitudes lower and warmer than those indicated for (7. arahica are 
suited for C. liherica, but even with that species the higher limits of 
its production give the most valuable berry. 

Soil. — Cofiee, although very largely a surface feeder, has a long tap- 
root which it is most desirable should not be injured during transplanting. 
The success of the crop depends to a large extent on the depth of the soil. 
The best soil might be described as a well-drained, ferruginous loam, 
though certain clays mixed with sand give good results, especially if a 
fair amount of humus be present or be given as top-dressing. Very 
chalky soils, as also stiff clays, are useless. It is usually held that soils 
that contain a fair amount of iron give the best-flavoured berries. But 
below the subsoil there must rest a bed of very porous material so as to 
ensure ready drainage. In fact a rocky soil with pouches of loam between 
the outcropping rocks gives admirable results, as may be seen in many 
parts of the Shevaroys, the Nilgiris and the Wynaad. The rocks are 
constantly weathering and thus adding to the soil, while, according to the 
planters, they also transmit the heat and moisture. [Cf. Robinson, Pringle, 
Voelcker, Lehmann, Leather, etc.] It is, however, unfortunate that no 
record has been kept of the conditions of land opened out and of the same 
fifteen or twenty years afterwards, both in estates manured and in those 
not manured. 

PROPAGATION.— Nursery . — Having selected the site for a planta- 
tion, cleared and burned (or piled up in ridges to await natural disintegra- 
tion) all the trees not deemed necessary for shade purposes, laid out the 
roads and carried a water supply to the coffee-house, the next most urgent 
task is to select and prepare the site for the nursery. This must never 
be on an old coffee plantation, but on virgin ground of sufficient richness 
that manuring may not be necessary except to add sand with a view to 
securing its porous nature. But the soil of the seed-beds must be rich 
in vegetable mould, bear a gentle slope, be well drained, retentive of 
moisture, and liberally suppHed with water for irrigation purposes, since 
for some time watering is necessary. If not already secured, provision 
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sLould be made for shade against the severity of the sun, but drip from 
protecting trees must be avoided by seeing that they are at a sufficient 
distance &om the seed-beds. The beds should be slightly raised and of 
a breadth to allow of hand dressing from the dividing paths. In many 
cases temporary shelters may have to be constructed over the beds. A 
deep trench had better also run along the top of the entire nursery so as 
to check the possibihty of surface wash. 

The reader should consult the Dictionary, and one or other of the 
technical reports, cited above, for details of the coSee industry. For 
example, the varying methods of sowing, transplanting, weeding, pruning, 
etc., which to some extent are peculiar to each locality, must be sought 
for elsewhere. All that can be attempted in this work is a review of the 
facts that are deemed likely to have a bearing on the stability and 
prosperity of coffee planting. 

Selection of Stock,— of the most important of all tasks is the 
decision as to the stock to be- grown. Even if the choice has been 
made of Arabian in preference to Liberian, there still remains the selection 
of the race or hybrid desired, and the source of supply. The reputa- 
tion of the seed estate, the age of the parent stock (seven to ten years 
preferably), the method of treatment of seed, etc., etc., are points of vital 
importance. The seed should be gathered from healthy plants, the 
cherries shoffid be fully ripe before being plucked, then hand pulped 
after maturity, and lastly they should be washed and dried in the 
shade in such a fashion as to avoid both fermentation and undue drying 
of the kernels. In fact some planters believe that seeds fresh from the 
trees should be husked and instantly sown to obtain the best results. 
The talk of “ male ” plants and the discussion as to the value of pea- 
berry as seed, are themes indulged in at the expense of infinitely more 
valuable topics, but the greatest mistake of all is to suppose that coffee 
IS coffee and that both seed and seedlings may be picked up anyhow 
or anywhere. 

Races and Hybrids. — M. Jumelle {Les Cult, Colon. (Aliment.), 1901, 352-3) 
mentions many forms of coffee (apparently all races of c. "and his 

enumeration may be here quoted as suggestive, since some of the races men- 
tioned are already known to the Indian coffee planters. He treats of Moka 
as the stock typical form of the species and adds : — 

(а) Vermelho. — A red-fruited coff much grown in Central America ; it is 
more robust than the type. 

(б) AmareUo of Brazil. — A yellow-fruited plant rich in cafeine but rather 
bitter in taste. 

(c) aragogipe.— The Upland Brazilian coffee, which has seeds nearly as large 

as Liberian coffee and is very prolific. This form appears to have been intro- 
duced into South India and is often referred to by planters, but no one appears 
to have furnished a report of its special merits or of the success attained with 
it in India. According to some writers this is a hybrid between c. avahictt 
and c. r.aureutii. [Cf. Kew Bull., 1894, 163-4 ; UHorti. Colon., 1900 62-3 • 
Agri. News W. Ind., 1903, ii., 316-7.] ’ 

(d) Leucocarpa. — A white-fruited plant found originally in Sierra Leone 
Could this be one of the special species of that country and not a cultivated 
race of C. arahlca ? 

(e) Soufriere.— A very hardy plant that resists ' sect pests : the leaves are 
like those of the type but the seeds much larger. 

(/) Leroy of Reunion or Pointed Bourbon. — ^Is more hardy than Moka, has 
short branches crowded with leaves, and the seeds are pointed at one end" 

(g) ysore.— Commercially described as ‘‘Cannon’s high-priced Mysore.” 
H round heavy s ds ; the branches are ascending ; but as Iffie yield is irregular 
it is being replaced by the next form. 
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(h) Coorg Coffee. — This has large flat seeds and is propagated easily. There 
are several well-marked races such as the “ Chick,” “ Golden Drop,” 
“ Nalknad,” etc. 

{i) Java Coffee. — This bears branches less horizontal than Brazil! , and the 
two young leaves at the extremity of the shoots are greenish-yellow in the 
Javan, d brownish-yellow in the Brazilian plant. 

The planters of India recognise many more distinct races, but as no 
one seems to have scientifically described these, and the writer’s personal 
acquaintance with the cofiee plant was acquired during one or two very 
rapid tours of inspection, he is unable to attempt a description or classi- 
fication of the special Indian races and hybrids. The reader would do 
well, however, to consult Mr. J. Cameron’s various reports on the experi- 
ments conducted at the Lai Bagh of Bangalore. He will discover that 
Cameron discusses the hybrids that have been produced naturally, and 
explains that their most remarkable feature is their immunity from leaf- 
disease. But he has apparently not been so successful in the production 
of crosses as has been the case in other parts of the world. All the same 
his conclusions on this issue are clear and definite. He is sanguine that 
hybridisation may be looked to as likely to afford much advantage. The 
renovation of coffee, he accordingly adds, is “ not wholly a matter of soil 
enrichment.” Next in importance to hybridisation and proper culture, 
the interchange and special selection of seed must take a high place.” It 
may be here added that much has been said regarding the value of plants 
formed by grafting, or by inarching, as for example O. arahica on to 
rooted plants of O. liherica. The seeds from such are said to be superior 
to pure stocks, and in some respects constitute forms nearly as distinct as 
the crosses and hybrids abeady mentioned. The K&w Bulletin (1898, 30) 
affords much useful information regarding the hybrid coffees now grown in 
South India — a subject very greatly developed subsequently by the Indian 
press. But the industry is much indebted to Mr. W. L. Crawford, Mr. 
J. W. Hockin, Mr. Brook Mockett and Mr. Graham Anderson — ^the last- 
named gentleman having read a paper of great merit before the South 
Mysore Planters’ Association that reviews all the practical results attained. 

The importance of careful selection of stock cannot, in fact, be over- 
stated, and it is probably not far from correct to affirm that the majority 
of Indian coffee plantations possess two or more widely different plants 
treated as if one and the same, the result being irregularity both in quality 
and yield. The difficulties of the industry preclude any risks being accepted 
that might be obviated by personal knowledge and care. Hence it is 
desirable that the nurseries be as near the planter’s house as possible, 
so as to ensure constant supervision, from sowing to picking out and 
final transplanting. Any departures from the desired type should be 
instantly removed bom the seed-bed, though no opportunity should be 
lost of studying sports that may appear. Forms directly suited to the 
climate, soil, and method of treatment pursued in each plantation should 
be the aim of every planter. But these cannot as a rule be purchased. 
They must be acquired as local manifestations or crosses specially de- 
veloped. The study of the seed-bed and the care of the seedlings should 
be the special charge of the manager himself, not of the overseer or foreman 
of works. [Of. Lehmann, Lect. in Planting O'pinion, August 8, 1903.] 

Planting Out. — During the first few years of a plantation it should 
be dug all over as deeply as possible. After the coffee plants enlarge, 
thorough and deep trenching becomes more or less impossible without 
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mucli injury to tlie roots of the plants. When about a year old the 
seedlings are planted out into their permanent positions, but if care be 
taken to select dull weather for this operation, many planters prefer older 
plants, say two years old. Much difference of opinion prevails as to 
the distance apart that the plants should be lined in the estate. The 
question hinges on the following considerations : — (a) the nature of the 
stock selected ; (6) the system of cultivation to be pursued, more especially 
the size of plants desired ; (c) the character of the soil ; (d) the degree 
of shade that exists naturally, or that it is contemplated to afford ; and 
(e) the nature of the climate. In cold countries, where the plants are 
not likely to attain to any great size, close planting may be indicated, the 
reverse being the case under influences that might be expected, to cause 
vigorous growth. In India the distances apart usually adopted vary 
from 4 to 8 feet each way, and 7 feet might be said to be common, or 
6 feet between the plants and 7 feet between the rows. This would 
give 1,037 plants to the acre, but in many estates a considerably larger 
number exists — in some 5 by 5 feet, or 1,740 trees to the acre. On 
the other hand, Mr. Leeming of Scotforth, in the Shevaroys, was induced 
some few years ago to believe that a larger plant and more space would 
give equal, if not better returns, at a much lower cost than the prevalent 
system of many small plants. He accordingly removed each alternate 
bush and reduced his estate to 600 plants to the acre. The result was so 
very promising that he went still further, and reduced it to 300 or 325 
plants to the acre. On the average his bushes now stand 12 feet apart 
each way. In 1899 I had the pleasure of inspecting Scotforth plantation 
in company with Leeming, as also most of the other coffee estates of 
that neighbourhood. And I have to admit that Leeming’s plants seemed 
to me in a healthier condition, and to be fruiting more vigorously, than 
any coffee seen elsewhere. The yield had been greatly increased, the cost 
of cultivation lessened, the plants rendered better able to throw off disease, 
and the produce recorded as fetching a higher price than had been the 
case under former conditions. These are all powerful arguments. But 
there may be other considerations and conditions that have to be borne 
in mind. It does not follow, for example, that plants 12 feet apart each 
way would give everywhere the same results as on the Shevaroys, nor 
that each race of the coffee plant would do so. The subject is one, how- 
ever, that is capable of definite verification, and one moreover that it 
would seem should be solved by every planter for himself. It would 
not be a very serious matter to place a plat of a few acres under trial, and 
if the returns proved unsatisfactory the replanting of fresh stock in place 
of the old and exhausted plants that had been removed would in time 
repay the outlay. 

Cultural Operations, — It is undesirable to give details of the varied 
opinions and practices that prevail as to the best systems of “ holing 
and “ planting out.” The size and depth of the holes depend very largely 
on the nature of the soil, the lie of the land, and the amount of money 
and time the planter is prepared to expend. Where money is not a 
serious consideration, large holes are made, the removed earth being 
deposited on the higher side, the holes left exposed for some time to the 
sun and air, then filled in with surface soil, manure and green vegetation 
(weeds), but with little or none of the earth previously removed. After 
a time the fr h soil thus furnished will sink, and this depr sion must 
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be made up witb fresh surface soil. Farm- yard manure may with advan- 
tage be also given until a little mound has been formed, on the top of 
which the seedling should be planted. Transplanting should if possible 
be made during cloudy days, and just before the commencement of the 
most copious season of rain. Temporary shade should be afiorded to the 
seedlings, in the form of small pieces of crude bamboo matting, or sirnply 
leafy boughs or tufts of bracken fern. It is also a good plan, especially 
in exposed situations, to fix a stake to which the stem may be lightly 
tied. If exceptionally dry weather follow transplanting, it may be 
necessary to give one or two waterings. In some cases a nursery is 
dispensed with and two or three seeds are deposited on the specially 
prepared hole-mounds, the healthiest one being ultimately allowed to 
grow and the others cut out or transplanted. 

Drainage . — Weeding or removal of wild herbage from the plan- 
tation, so as to prevent the young cofiee from being choked, now becomes 
an essential operation. If drains have not been provided at the time 
the estate was being laid out, by this stage they become imperatively 
necessary. Nothing is, in fact, more important than a good system of 
drainage. In the Tests and Blights of the Tea Plant (2nd ed., 45-66) it 
has been urged on the attention of tea planters that the objects of 
a system of drainage are to increase the depth and improve the condition 
of the arable soil. Every word of what has been said in that work on 
the drainage of tea is apphcable to cofiee. And I may further add that 
during my inspection of the cofiee estates of South India I found few 
had been drained anything hke to the extent practised with tea. I ac- 
cordingly urged the cofiee planters to reform this defect. 

One of the great advantages of drainage is the admission of air 
(oxygen) into the soil. The drainage of agricultural lands difiers thus 
essentially from that of the streets of a town. The removal of surplus 
water is undertaken with a definite object in view, the fulfiLlment of which 
determines the position and number of the drains. The water is drawn 
below the surface, and thus made to carry with it the materials that the 
combined action of the sim and the air have transformed into a soluble 
condition. To permit or encourage surface wash is to render the soil 
sterile, in fact to afiord facilities for soil-removal. The deeper the drains 
the further apart they may be placed, and the deeper the resulting arable 
soil. But drains of some kind are indispensable for successful cofiee 
planting. In many cofiee estates that occupy steep, hilly slopes, a system 
of trenching or contour catch draining has come into general use, as a pro- 
tection against severe and wasteful surface wash. The trenches to some 
extent answer the purpose of refuse pits for the accumulation of manure. 
In fact in most instances they assume the condition of parallel chains 
of pits. If used as pits into which the weeds may be thrown, it is cus- 
tomary to have them cleaned out before the setting in of the rains, so as 
to afiord every means of intercepting the fi.ne soil of the surface wash. 
The contour drains in the tea estates are usually laid out with a level 
and the earth removed in their formation thrown on the upper side. This 
is essential, since the shghtest^ slope downhill would convert them into 
dangerous surface drains. So again terracing is an additional method 
practised with great advantage on some estates, though apt, when exposed 
to the south or south-west, to dry the soil unduly. But as with contour 
drains so with terraces, they must be laid out as nearly level as possible. 
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But when slopes are not too great and the soil fairly light, bunding is a 
third method, superior to even trenching or terracing. Instead of cutting 
out a terrace, a hank of soil is laid across the slope, and the rain thus 
made to wash this into a natural wide terrace. In many parts of the 
country bamboos and prunings are used to form fan-like structures upon 
which the silting-up process may be encouraged. 

Digging and Mulching. — Lehmann {Bull. Deft. Agri. Mysore, 1902, ii.) Digging, 
has very properly pointed out that coffee is so very different from the 
majority of the plants cultivated in Europe and America, that it does not 
of necessity follow that approved Western methods are in every detail 
apphcable to it. “ For one thing,” he observes, “ coffee thrives under 
the shade of large trees, while in Europe, or at any rate in Canada, the 
cultivated crops invariably suffer near trees of any sort.” He accordingly 
urges that under the climatic conditions and on the soils that prevail in 
Mysore, it is essential that knowledge of coffee cultivation should be ac- 
quired by direct experiment rather than deduced from general agricultural 
principles. And in that opinion he is assuredly correct. Coffee is as 
sensitive, Lehmann tells us, as most plants to the injuries caused by 
caking or baking of the soil. In Mysore, he continues, most soils after the sou. 

being dug and then exposed to heavy rain, followed by bright sunshine, 
become quite as hard on the surface as they were before having been du<^. 

But surely that peculiarity is experienced throughout the world, and on 
the pure sands of the deserts of Eajputana as much so as on the rich loams 
of Northern Europe or the coffee lands of Mysore, wherever rainfall is 
followed by bright sunshine. It is to check the parching and caking action Parching, 
of the sun that gardeners mulch or litter certain crops as a temporary 
measure. It is with the same object in view that weeding at the commence- 
ment of the hot months is discouraged by the cultivators of most tropical 
countries. Cameron points out that the annual weed “ Blumect ” ulching. 
(Ageraturn cotiyzoides) seen in established plantations can do compara- 
tively little harm and that a light covering of weeds might even do good by 
preventing the surface becoming overheated. To guard against severe 
caking and overdrying of the soil is a legitimate and rational aspect of aU 
agriculture. But to advance from that position to the condemnation of Tillage 
tillage and the rejection of the fully demonstrated fact that the breaking-up “<i>spen5abie. 

of the surface soil and its exposure to the action of heat, light, air and water 
has the effect of reducing non-soluble to soluble compounds and the 
production thereby of plant food, seems utterly unwarrantable. The pro- 
tection of the soil against surface wash and surface caking by a natural 
litter of leaves (mulching) is very admirable and may be very useful as 
an occasional process of fallowing, but to expect that any lands, however 
admirably drained, weeded and mulched, could continue indefinitely to 
yield coffee or any other crop without tillage or manure, is to carry a 
natural law to a perilous and unjustifiable extreme. Lehmann, by his lufluaEoes oi 
studies of the manures of coffee, has shown that he jnever contemplated 
his recommendations for mulching to be the one and only method of 
treatment of the soil that was desirable. It would indeed be an un- 
warrantable assumption to affirm that what may be true with a wild plant 
must be true universally with the same plant under the abnormal demands 
of cultivation. It is beside the issue to say that mulching has actually 
been the system with a group of coffee gardens in'-Eoorg for many years 
{Madras Weekly Mail, March 20, 1902). It mightjfafrly be, and in fact soii ruhamto. 
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has been asked : — Can it be proved that these very plantations could 
not have done better during the past?’’ or, “May they not, even now, be 
approaching the exhaustion that led to the abandonment of many similar 
and once fertile estates in that very province ? ” It is doubtless true 
that with rich primeval forest land, if well drained and carefully mulched, 
exhaustion may not become manifest for many years. But it is equally 
true that with indifierent soils or exhausted lands, mulching can never 
take the place of tillage and manure. 

Lehmann concludes his very suggestive report — a most valuable 
paper even though its main contention may not be accepted as constantly 
and universally applicable — ^by the following statement of the advan- 
tages of mulching : — “ The careful preservation of the natural mulch 
on pieces on which the cofiee has ‘ closed in ’ : — (a) saves the digging ; 
(h) leaves the soil in a better mechanical condition than the usual amount 
of digging could do : (c) probably prolongs the life on an estate and in- 
creases its general vigour and productiveness after the first year or two : 
(d) will save a large portion, possibly all the expense of applying bulk 
manure. Not digging an estate may have the following disadvantages : — 
(a) it is liable to reduce the crop for a year or ty^o : (b) it has the tendency 
to increase the risk of fire.” 

A volume might be written in an attempt to revieyr all the opinions 
that have been published for and against the tillage of cofiee lands. A 
correspondent, for example, wrote to a Madras paper in 1895 regarding 
South Coorg — “ The change that is worked in a sickly piece of cofiee 
by deep digging is httle short of marvellous ; in a couple of weeks’ time 
one would hardly know it for the same piece of cofiee.” That sentence 
is fully expressive of the opinions of the vast majority of planters. 

Manuring and Manures , — Cameron (Re])t. Ojfic. Visit to Coffee List, 
Coorg, 1898) has much to say on the necessity for high cultivation 
and the manures best suited for coffee. He discusses farm-yard manure ; 
bone ; oilcake ; nitrogenous manures, and the fixation of free nitrogen by 
the aid of leguminous catch crops ; lime ; phosphates ; potash ; green 
manures, etc., etc., and commends the use of bracken fern for the litter 
of cattle on account of its subsequent value as a manure. In his con- 
cluding observations he remarks : “ The application of proper manure in 
correct quantity and at the most serviceable time, are things which should 
be assiduously learned from practical experience.” So again, one of the 
most valuable contributions to our knowledge of the art of manuring 
cofiee is the series of studies conducted by the late Mr. William Pringle, 
and published in pamphlet form by Messrs. Matheson & Co., of Madras. 
While we have many similar technical reports, some of which will be 
briefly mentioned below, very little of a practical nature has transpired of 
the accumulated experience gained during the seventy odd years of Indian 
cofiee cultivation. The planters prefer, as a rule, farm-yard, or bulk 
manure, as it is called, and are restricted in its use bythe dijficulty of 
procuring enough. Lehmann has recently pointed out that the first 
and foremost consideration is to see that all the essentials in soil-com- 
position are present, in the right proportion and right condition. Ferti- 
lisers may then be given in the direction of crop requirements. He, for 
example, remarks that “the potash fertilisers have, I fear, not received 
the attention they require. Judging from the analytical results I have 
seen, most of your soils are rich in nitrogen but relatively poor in potash, 
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phosplioric acid and lime, and, althongli much more potash than phosphoric 
acid is carried ofi in your crop, potash is but seldom added.” So again, 
many writers have shown, and most conclusively, that if the soil does 
not possess enough lime, bone and other expensive manures may be 
worse than useless. Voelcker {Im^rov, Ind. Agri., 1893, 270), for ex- 
ample, some years ago observed that the differences of practice occur 
in the manner of applying manures, some planters preferring to throw 
manure broadcast and to fork it in, others thinking it better to dig a 
trench round the bush, about a foot or a foot and a half from the stem, 
and to put back the soil mixed with whatever manure it is intended to 
apply. ‘‘ Manures such as bones, oilcakes, etc., are too generally used, 
because they have always been used, and because there is a general belief 
in their utility, but it is more than probable that in some cases large sums 
are needlessly expended on them, while in others lack of lime, potash, 
or other soil- constituent may be responsible for a diminishing yield.” 

The manures and the methods of applying them to one plantation 
are not always applicable to another, so that no general rule can be laid 
down, and the inchcations afforded by the soil itself must be closely fol- 
lowed. In some parts of the coffee area, fish manure is much appreciated 
as a crop fertiliser, cow-dung being viewed as strengthening the wood. 
Mixed bone and fish manure produce an abnormally heavy crop. Oil- 
cake (poonac) is believed to strengthen the leaves against blight. [Of. 
Voelcker, Z.c. 104r-5.] 

The season for applying manure is also a subject of much difference of 
opinion, but is possibly best solved by a careful study of the particular 
manure that it is contemplated to be given. Stem and leaf-forming 
manure should naturally be given just after the crop has been gathered ; 
those supposed to increase the yield would, on the other hand, best be 
supplied just before the flowers appear, say in February and March. So 
again, bone and other manures that take some time to decompose req^uire 
to be given early and soluble manures much later. Many writers seem, 
however, to condemn immediate or chemical manures and regard these 
as possessing few, if any, advantages for coffee. 

Assx nation of Free Nitrogen , — So much has been said of the advan- 
tage of growing (as a sort of rotation) leguminous crops along with coffee, 
that a volume might be written on that topic alone. The subject is by 
no means new nor confined in its applicabihty to coffee. A rotation of 
clover with grain crops became a principle of all early European agriculture, 
long before the correct explanation of that system had been discovered. 
Its application to coffee has been urged by all writers, more especially 
by Mr. B. Nelson. The use of leguminous shade-trees such as the sau 
of the Assam tea planters (AXbizzw stiptilata) and the ETythrinci 
lithosperma of coffee planters are good examples of both shade and 
nitrogen assimilation. (See below the para, on Shade-trees.) [0/. Fests 
and Blights of the Tea Plant, 136-4:7.] 

Nitrification. — Allied to the study of free nitrogen, though perfectly 
distinct, are the methods by which the combined nitrogen of the soil or 
of manures is prepared for plant use and the processes or vehicles of its 
transmission into the roots. This is defined as the nitrification of the soil. 
Nitrogenous matter is oxidised and the nitrogen developed into a nitrate 
chiefly of lime or of potash. Until quite recently it was believed to be a 
simple chemical process. But it has been ascertained to be a consequence 
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of the vital activity of certain organisms, chiefly bacteria. Ammonia 
compounds are found by the agency of uro-bacteria and other putrefactive 
organisms before the nitrates are produced. Dr. A. B. Frank {Lehrh. der 
Botanih, 1892, i., 259-75) gives details of some studies of symbiotic 
fungi found on the roots of certain plants, such as on a few species of 
Ciiptiliferce and Orchidacece, These would seem to aid in nitriflcation. 
A long series of articles from the pen of Mr. H. B. Evans will be found in 
Flanting Opinion of 1900, in which he advocates that “ Nitrogen Hunger ” 
is one of the chief maladies of the cofiee plant. He seems to have assumed 
that the nitrogen of the soil and of the manures of coSee estates does not 
exist in an assimilable condition. In other words, that the agents of 
nitrification are absent to a ruinous extent. This, he would further believe, 
proceeds from the deficiency of a necessary symbiotic fungus, the function 
of which (Evans afiirms) is the transmission of nitrogen from the soil 
to the roots of the coflee. Should the existence of a symbiotic fungus be 
actually established for coflee, the conditions that would favour its ex- 
tended production might become of supreme importance. But the issue, 
so far as present knowledge goes, is a pure hypothesis. The presence of a 
fungus on the superficial roots of the coflee was discovered by Janse in 
Java. [0/. Ann. du Jard. Bot de Buiten., xiv., 113-8.] That fungus was 
most prevalent in soils rich in humus, and was also found on the roots 
ramifying among the litter of dead leaves on the surface. But no one has 
as yet proved that Janse’s fungus is actually beneficial to the coflee plant, 
and Janse himself, like all other investigators, failed to specially cultivate 
it. Although there are possibilities in this direction, the subject is infinitely 
less known than the action of the bacteria contained in the root tubercles 
of the leguminous plants indicated above. [0/. Percival, Agri. Bot., 1902, 
764-6.] ... . 

Concluding this brief review of coflee manures, it may be remarked that 
Voelcker observes very truly that ‘‘ a sure sign of the land being too 
highly manured is the appearance of shoots all up the stem. The indication 
of a good bush is, on the contrary, the healthy growth of new wood on the 
branches.” [Cf. Wall, Manuring 'of Go-ffee Estates ; Burgess -Brown, Coffee 
Planting (17 years'^ experience in Ceylon), 1877 ; Hughes, Ceylon Coffee 
Soils and Manures, 1879 ; Munro, Soils and Manures ; Lawes, Gorresp. 
regarding Coffee Manures, in Planting Opinion, Aug. 1896 ; Kramer, 
Mededeelingen PL Java, 1899, 3, 73; 1900, 64; 1901, 1, 56 ; Clarke, 
Prize Essay, Management of Soils under Coffee, 1883 ; Elliot, l.c. 350-82 ; 
Pringle, Madras Mail, 1891 ; Revue des Cult. Colon., 1901, viii., 198, 294 ; 
Lehmann, Lect. before N. Mysore Planters’ Assoc, (reprinted in Planting 
Opinion), Nov. 1900 ; also subsequent lecture in Planting Opinion, Aug. 
1903 ; Cultura Rational du Cafeeiro, in Journ. dos Agri. Rio., 1902, ii., 57 ; 
8a>opQM\o, Boletin da Agri., J&n. 1^02.] 

Pruning. — ^Within the past few years, thanks to the enlightened energy 
of Mr. Leeming of Scotforth, Shevaroys, there has come into existence 
two diametrically opposite schools. These may be characterised as the 
non-pruning and the severe-pruning systems. Having studied the latter 
for some time, and formed the dpinion that certain departures were urgently 
needed, I became a partial convert to the non-pruning system so ably 
advocated by Leeming. It would seem, at all events, very possibly 
preferable to the system of severe pruning that presently prevails. Judged 
of from the purely botanical standard of the state of health and vigour of 
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the plants, the non-pruning system seemed superior to the customary form 
of severe pruning. But I am disposed to add that I can easily conceive 
of climatic conditions and stock plants where a pruning system would 
be indispensable, so that I by no means think non-pruning is of -uni- 
versal application. It is, moreover, not new but has for many years 
been followed in other countries, and even in India has been the practice 
in vogue with most Native coffee-growers. Deeming would, however, 
appear to be the first European planter in India who has had the courage 
of his convictions, and who has not only uprooted two-thirds of the plants 
on his estate, but allowed those that remained to grow in obedience to soil 
and atmospheric conditions. 

It is customary to speak of coffee-pruning as consisting of three stages, 
or operations — viz. : — Topping, Handling^ and Pruning (proper). The first 
consists in nipping off the top shoot, so as to check the upward growth. 
This is done at various stages, usually when the plants are 3 years old, 
the shoots being then cut at a height of 5 feet ; at other times the nipping 
off is done much earlier, at 18 months to 2 years, the stem being left at 
from 2 to 3 feet in height. When the short process is pursued, a sucker 
(as it is called) soon arises near the top pair of branches and renews the 
upward growth. This is allowed to continue for a foot more and is then 
in turn nipped off. A second sucker in consequence rises up and is in 
like manner checked, when the desired ultimate height of the main stem 
is attained, namely 4 to 6 feet (usually 5). 

In the first instance (3-year-old stems) there is a terminal snag pro- 
duced. The topmost pair of branches, below the snag, having the best 
advantage as to light and air, lengthen horizontally and in due course 
become so weighted with fruit that the terminal snag of dead wood is split 
open, and this cleavage increases year after year until many bushes become 
literally cleft in twain. Admission is thereby given to damp and weather 
action, also to disease and vermin of all kinds. The aim of the planter in 
this system of “ topping ” is to produce a crown or umbrella of primary 
branches. By what is called “ handling,” all undesirable suckers and 
“ gormandisers ” are systematically removed and every effort made to 
restrain the bush severely on fixed lines of growth supposed to favour 
fruiting and be most convenient to the pluckers. [D/. Pierrot, Cult. Prat, 
et Ration, du Cafeier, in UAgri. Prat, des Pays Chauds, 1905, v., pt. i., 
180-93, 282-301, 411-25, 467-79 ; v., pt. ii., 34-49, 101-8.] 

In the second system (largely followed in Coorg), in addition to the 
terminal snag, with all its possibilities of evil, the growth of the stem is 
twice checked and snags of dead wood thereby interposed within the stem, 
which must have the immediate consequence of disarranging and inter- 
cepting the circulation of the sap. Nothing could be conceived less ad- 
vantageous. Moreover, the effort is made by the growth of the secondary 
branches, ultimately produced, to convert the topmost three or four pairs 
of primaries into a completely ramified umbrella, that must of necessity 
render the branches below a useless burden on the resources of the plant. 
M. Edouard Pierrot recommends a systepi of pruning that does not 
seem to me to differ from that followed by the Indian planters. His 
account of coffee-planting is, however, most instructive, and should be 
consulted by all interested in the industry. 

So far as could be learned from personal observation, few subjects 
are perhaps more urgently calling for reformation, both as an aid against 
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disease and as a means of enhancing returns, than tie system of 
pruning. Any pruning seemed accordingly preferable to that usually 
practised. By encouraging a vertical rather than a horizontal growth, 
the fruiting area of the estate is (if one may so express it) immensely 
increased. But where, from the nature of the soil, the peculiarities of the 
climate or the character of stock grown, coffee trees ” could not usually 
be produced (such as those of Scotforth), it would seem that a p37Tamidal 
bush might nevertheless, and with advantage, be aimed at rather than 
a fruiting umbrella. This might be accomplished in various ways that 
doubtless would instantly occur to the practical planter. 

Without desiring to dictate, one method that suggested itself to me while 
inspecting the coffee estates of the W 3 ma;ad may be here mentioned. Plants 
4 feet in height, or when they possess 6 or 7 pairs of branches, might be taken in 
hand. In some plantations, however, bushes only to 3 years old were seen to 
possess 15 to 20 horizontal branches, within a height of 4 feet. It is very unlikely 
that these could all bear fruit, hence perhaps half may have to be removed. 
But when the approved number of primaries had been secured, the green terminal 
shoot, containing a pair of leaves and a bud, might be nipped off, and at the same 
time the terminal buds of the topmost three or four primaries similarly destroyed. 
Care would have to be taken, however, that this plucking off of the terminal buds 
was done on green not woody shoots. Delay till wood is formed almost invariably 
involves a snag, and moreover the cutting back of finally matured shoots 
requires great care and a study of the best age and most favourable season for 
each locality. The object aimed at by the system suggested would be the pro- 
duction of a pyramidal bush, and if sufficient space were allowed such might 
ultimately be expected to fruit from the ground to the topmost twig. The 
check given to the growth of the upper primaries woxild prevent their attaining 
the size and weight sufficient to split the stem (in the way already mentioned). 
The secondaries borne by each primary would in time become fan-shaped, and 
through the regulation of the lengths of these fans the bush would become 
completely pyramidal. It is the secondaries borne on the primaries that are the 
fruiting shoots, and the purpose of the recommendation here offered worJd be to 
produce a maximum of such, fully exposed to light and air. Similarly a vertical 
pyramidal bush might be formed by the development of upward-growing suckers 
in place of horizontal branches, the main branches being trained to ascend from 
the stem or its primaries, like those of a poplar. But I need not enlarge on 
this theme. What seems imperatively necessary is greater spacing, a better- 
shaped and a more healthy bush. Mr. Leeming’s “ coffee trees ” in these 
respects, at all events, are as nearly perfect as seems likely to be attained ; 
and where trees are not possible, bushes of a tree shape might be secured in 
preference to that of an umbrella. (See the remarks above on the tendencies 
of certain races to produce ascending and of others spreading branches. ) 

To conclude these observations, it may be said that pruning as presently 
practised is done about March after the crop has been collected, and 
consists in removing all shoots that have borne fruit and in selecting and 
protecting those that are intended for next year’s crop. But the pruning 
must be completed before the flowers begin to form, and in pruning it 
is often recommended to leave alternately the opposite laterals. All 
tertiaries, as also diseased branches, are usually cut off. A handling is 
often given just after the flowers appear, in order to remove useless flushing. 
During a second handling suckers and crosswise shoots are rubbed off, 
without injuring the bark, and, in carefully worked estates, even a third 
handling is often given. It seems to be an accepted rule that September 
and October shoots should be preserved, and that as many of those formed 
in February as can be spared should be removed ; but during fruiting the 
plants are never interfered with. In many estates removal of moss and 
cleaning the bark is regarded as of great service to the plant and obviates 
the harbourage of pests and blights. 
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Shades trees.— When Arabian coSee is grown upon lands of low 
altitude, shade becomes imperatively necessary, but in these positions 
Liberian may be successfully grown without any shade. As the upper 
limits of Arabian cofEee cultivation are reached, shade may be largely 
dispensed with. Much diference of opinion prevails as to the extent 
and nature of the shade best suited to each region. Cameron (Eept. 
Tours in Coorg, 1898) very properly urges that a mixture of different 
shade-trees is preferable to one particTilar tree all over an estate. The 
balance of soil is thereby secured and a better shade attained. In Mysore 
tall original trees are generally preferred to the leafy bushes specially 
resorted to in other localities such as the Shevaroys. If protection from 
wind be the object aimed at, shelter belts of strong densely branched trees 
are indicated, but if shade from the sun be the object, much will depend 
on the severity of the sun and the liability to borer. It is the accepted 
belief that shade gives a certain protection from that pest, and this cir- 
cumstance, more than protection from the sun, often determines the nature 
and extent of the shade-trees desirable. As little shade as possible is 
necessary during the rainy months, and the maximum shade during the 
hotter months. The study of the season of new leaf in shade-trees is, 
therefore, all-important. 

Dal (€€ijamis indictis) would make an excellent shade-bush for young coSee, 
and by its root tubercles and copious supply of leaves it would enrich the soil at 
the same time, but its liability to fungal disease (see p. 198) might be viewed as 
rendering it undesirable. Another Leguminous plant has been much appreciated 
by cofEee planters — ^viz. one or other of the species of JErytJiHna. such as 
indiea, utuospertna and suherosa, Mr. B. Nelson {Planting Opinion^ 1896 
to 1899) wrote a series of articles and showed that the use of is. lithosperma as 
a shade-tree gave a material increase to the yield of cofEee. The Silver Oak 
{Greviiiea) is much commended by many planters, but while useful for shade 
it can have no manurial value. The other trees, fairly extensively employed, 
may be here mentioned in alphabetical sequence, viz. ; — fraoeini- 
folius ; jLlbiatffia. XjehheU, 'tnoluccancLf proeera and stipiilata ; A.rtocarxnis 
CHaplasHa, integri/otlii d Jjakoocha ; JBischo/ia jav<vnlca< ; Cedrela Toona ; 

ulbBrgict Xtitifolitv / Ficus nspet't-i'tthnf glomevtititj ittfectot'%€t, and 

tnysorensis ; Grevillca vobusta ,* Fithccolobixtm Sttman ,* Fteroccirpus itr- 
supinvth ; and Trenia ot^entaiis. Many Other trees might also be mentioned, 
such as one or two exotic plants, for example India-rubber {ifZatiihot GiamiovU) 
and Eucalyptus. As catch crops Indian corn has also been tried, and with fair 
success ; and in Coorg, pepper and cardamoms are much resorted to, especially by 
ISTative cultivators. [Cf. Kew Bull., 1895, 306 ; Graham Anderson, For. Trees 
in Goffee Lands Mysore, 1888 ; JRept. Agri. Ohem. Mysore, 1901-2, 29-35 ; Journ. 
d^Agri. Trop., 1902, ii. 124-5 ; Trop. Agrist. ; Planter ; Madras Mail, etc.] 

ENEMIES— PBSTS AND BLIGHTS —To give even the most general 
outline of this subject would occupy many pages. Having studied with 
some care the enemies of the tea plant, the 6st impression left on my 
mind, on visiting the coffee plantations, was the comparative absence of 
pests. An ordinary tea garden when compared with a coffee plantation 
would afford the entomologist ten to every one for his special study. Even 
the blights or fungal diseases are far less numerous, though one is very 
much more prevalent and widespread than any of the blights of tea. At 
the lowest possible estimate there are 200 insect pests on the Indian 
tea plant, and perhaps not twenty aU told on the coffee. But the few that 
are present are often disastrous to the industry, and thus make up for their 
specific paucity by their individual voracity. In fact it may be said that 
two or three insect pests and one or two fungal blights have practically 
baffled both planter and scientist and have proved so disastrous as to have 
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ruined the industry over large tracts of country. This is significantly true 
of Ceylon, the leaf -blight having there proved so completely incurable as 
to have caused the planters to substitute tea for cofiee, as their only escape 
from ruin. Numerous reports and monographs have been published by 
Morris, Marshall Ward, Nietner, Bidie, Harman, Cooke, Massee, Barber, 
etc., so that it cannot be said the subject has been neglected, but so far 
little progress has been made of a practical nature. 

The more important diseases of the cofiee plant are the following : — 

1. Le^f Blighty Hemileia vastatriXy Berk, <& Broome^ Gard. Chron., 
Nov. 6, 1869, 1157; Abbay, Journ. Linn. Soc., 1878, xvii., 173-84:; 
Morris, Co-ffee Leaf Diseases Ceylon and S. Ind., 1879 ; Harman, Coffee- 
Leaf Disease Bangalore, 1880 ; Jardin, Le Gafeir, 1895, 264-6 ; Tubeuf, 
Plant Diseases, 1897, 352 ; Philip MacMahon, Queensland Agri. Journ., 
April 1898, ii., 301 ; Massee, Textbook PI. Diseases, 1899, 27, 231-2, 
407; Lecomte, Le Cafe, 193-203; Jumelle, Les Cult. Colon., 376-7 ; Massee, 
Rev. Genus Hemileia, in Kew Bull., 1906, 35—42. This fungal disease 
appears to have been first observed on cofiee in Ceylon, about the year 
1869, and in South India two years later. It has since appeared in 
Burma, China, Java, Sumatra, the Philippine Islands, and been identified 
as met with in the cofiee districts of Africa (even at Victoria Nyanza), 
and probably wherever cofiee is cultivated in the Old World. 

It has been assumed as probable that jht. narituu — a parasite found on 
Canthiuni camjiajiuUttum — was the parent souTce of ir. vaiitatriXy the differ- 
ences observable between the two fungi being in all probability the result of 
growing on slightly different hosts. So in the same way leaf-blight, seen in 
Natal and other African plantations, may have originated from jt. rvoodu — 
a parasite found on two species of Vttngneria and even on Coffea Xho. Massee 
accordingly writes : ‘‘ It is not at all necessary to assume that the cofiee disease 
has been imported along with the cofiee plant from one country to another, 
taking into consideration the wide distribution of different species of plants 
attacked by enuieia, vasttttt'ix or IX. ivoodii, both of which are capable of 
infecting species of Coffea..^^ In India there are some six or seven species of 
CantHium, fairly abxmdant wild plants in the coffee area, also a species of 
both in Kanara and the cofiee tracts of Burma. If, therefore (as 
pointed out by Massee), a practical lesson is to be drawn from these considera- 
tions, to start a plantation in a district where these and other allied plants to 
the coffee are abundant would probably mean disaster. To grow for the purpose 
of shade, plants belonging to that family would also very possibly be dangerous. 
All rubiaceous plants should therefore be watched for any appearance of leaf- 
blight, and exterminated as far as possible from proximity to cofiee. 

The leaves of coffee are the parts most frequently attacked by Jreawiieia, 
though spots are sometimes present on the young shoots as well as on the fruit. 
These expand in size irregularly, are at first pale yellow, but in time become 
bright yellow and orange coloured. Though showing through on both surfaces, 
the spores appear on the under-surface only. These are formed in dense clusters, 
and emerge from the tissue by the breathing mouths {stomata) of the leaves. 

While touring through the cofiee districts of South India I observed the grub 
of a minute insect feeding on the spores of this fungus. I was told this had been 
seen by the planters for some years. It would appear of importance that the 
life history of that little creature should be worked out, since it may be the 
planters’ greatest friend. When leaf disease is at all serious it is so prevalent as 
to render most of the methods of treatment, that have as yet been suggested, 
quite impracticable. Syringing -^th fungicides, such as the Bordeaux mixture, 
sulphuring the leaves, removing and burning the leaves, tearing off or punching 
out the diseased portions, have each and all been advocated and tried with 
varying, though never with complete, success. The best results as yet recorded 
have been attained by producing a stronger, more vigorous plant, through in- 
creasing the spacing, lessening the shade, improving the drainage, manxiring 
liberally, and restraining the primer’s knife. Under some such treatment 
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liability to borer may be incre ed, but leaf-blight brought under control. On 
some soils, under certain climates, or with particular exposures, leaf -blight never 
has been serious, and, moreover, either the plants are now better able to with- 
stand the disease or its virulency is being attenuated, because in South India coffee- 
planting is by no means impossible, in spite of blight and borer. The low prices 
through overproduction in South America, are far more serious than all the 
blights at present known. There would seem little doubt that had the Ceylon 
planters cultivated and manured their estates more thoroughly and systematically 
than they did their industry might have been saved. When the disease ap- 
peared both soil and plant were exhausted. The rapidity of the destruction that 
ensued may be thus demonstrated : average yield for the years 1866-8, all over 
the island (that is, before xcemiieUi appeared), was 4*28 cwt. per acre ; in 
1872-4 it had fallen to 2'93 cwt. per acre, and in 1878 to 2 cwt. per acre. 

2. A erican Coffee Disease, StilMim Jiavidumy Cooke ; Msissee, Lc, 
445 ; Lecomte, Ic. 204 ; Jumelle, Lc. 377. 

“ This disease is almost as destructive to the coffee industry in the New World 
as jaewUeia vastatrioc is in the Old World,” “ The symptoms of the disease 
are unmistakable ; circular whitish blotches occur on the leaves, often in con- 
siderable numbers, and are equally marked on both surfaces. Using a pocket- 
lens, very minute fimgi resembling a miniature pin in shape, and of a clear yellow 
colour, can be seen grouped on the spots on the upper surface of the leaf. The 
berries are also sometimes attacked, being marked with circular spots. On the 
young shoots the pale diseased spots are elongated” (Massee). As this disease 
has not appeared, so far as is known, on the coffee of Asia, we have the somewhat 
significant fact of two coffee blights, the one confined to the Old and the other 
to the New World. A species of suihtim does considerable injury to the tea, being 
the Thread Blight of tea planters. [Of. Pests and Blights of Tea, 392.] 

3. Leaf • rot — This leaf-blight was described by Cooke under the name 
JPellicularia Jcoleroga, the specific name being the vernacular for the 
disease. [Cf. also Tubeuf, l.c. 518; Lecomte, l.c. 203.] It is said to be 
prevalent in Mysore during July ; the leaves, flowers and berries become 
covered with a shiny gelatinous substance which turns black about the time 
that the afiected parts fall from the plant. 

Cameron thinks that continuous or heavy rainfall, dense shade, drip and 
stagnation of drains favour the development of this blight. Improvements 
to combat these defects are beneficial. All affected leaves should be burned or 
dusted with fiowers of sulphur. As seen in the Kew Herbarium the leaves are 
covered with a simple mycelium much as in stUhtim, but without any fructifica- 
tions. Samples of it have come from the coffee plantations in Venezuela, Costa 
Rica and J amaica, as well as Mysore, so that it is fairly widespread and should 
it commence to assume its complete form, may become a serious pest. It should 
therefore be kept under control and carefully studied. 

4. Coffee-twig Disease, Kecator decretusy Massee, l.c, 327. This 
Twig Disease is said to be a destructive parasite on coflee trees at Selangor. 
It commences at the tips of the young branches and extends downwards. 
Bursting through the epidermis of the shoots are minute white spots, which 
soon become orange-red in colour and gelatinous in texture. The twigs 
thereafter turn black and thus appear as if syringed with acid, while at 
the same time the bark splits as in canker, 

^ During my tour through Coorg and the Wynaad I was shown a disease that 
brings to mmd the Malay twig disease or canker just described. The tips of the 
fruiting shoots, including a large number of leaves and berries, become withered 
and dried up, and in due course turn black. I was unable to discover on these any 
fun^s, but obviously should have visited the plantations at a much earlier se on 
of the year in order to study the distressing disease indicated. The withered 
frui^, if gathered along with the ripe cherries, gi-eatly lower the value of the crop 
so that they are not only a serious loss but a source of danger through their 
'^advertently collected. The Indi planters regard the blackmed and 
withered shoots as a consequence of a want of general tone and vigour, and 
proceeding from poverty of soil rather than being due to any specific disew. An 
1 pection of the specimens preserved at Kew leads me, however, to au^eet 

385 25 


C FF A 

ARA ICA 
Diseases 


Buin of Ceylon 
Plantations. 


lieaf-rot. 


Twig Dis e. 


Wittered and 

Blackened 

Berries. 



C 

ARA ICA 
Diseases 


THE GOEEEE PLANT 


Borer. 


Nim Oil. 


Bugs. 


Brown Bug. 


Green Bug. 


Black Bug, 


Kealy Bug. 


that it is due either to the self-same species, or aji allied fungus to that jusb 
described as the coffee-twig disease of Selangor. 

5. Borer; Ind, Mus, Notes, ii., 153. This pest used to be known as 
‘"Worm” or ‘‘ Coffee Ely.” It is most troublesome in Mysore, South 
Coorg and the Wynaad, where in 1865-6 it destroyed whole estates. It has 
also appeared in the small coffee gardens of Assam and Burma. It is the 
grub of a beetle, Xylotrechns quadrupes, Chevr., and is yellowish-red 
with black transverse lines. It damages the tree by boring holes into the 
stem, usually a few inches from the ground. These passages are at first 
transverse, but soon ascend spirally to the growing tip, where the larvae 
are matured, The plant early shows signs of death and ultimately withers 
down to the point where the beetle entered. 

This pest is most prevalent in hot, exposed gardens, and may be kept in 
check by free irrigation, good tillage and the growth of large shade-trees. 
Cameron speaks of nim oil, poured into the openings made by the borer, as 
being useful in either expelling or killing the grub. As a preventative it is believed 
also desirable to encourage rather than interfere with the nesting of insectivorous 
birds in the plantation. If the stems of injured trees are collar pruned, new 
suckers are thrown out and the plants thus renewed, while the borers with the 
channelled stems are destroyed. 

Another borer is the larvae of the moth Xeuxera cojfem, Nietner, [Cf. Ind. 
Mus. NotQS, ii., 157 ; Watt and Mann, Pests and Blights of Tea, 200-1.] 

6. Various insects are by planters all called bugs. They belong 
for the most part to the family known as the Goggidje or Scale Insects. 
There are four chief pests of this kind, known as Brown, Green, Black and 
White Bug. 

The Brown Bug, Zeeanium, Hemisphm»*{euni, Ta^g. ; Green, Coccidce of C&y- 
lon, 232-4, pi. 86 ; Ind. Mus. Notes, ii., 168. “ This insect was formerly Imown as 

the ‘ Brown Bug ’ of the coffee plant, and before the advent of the ‘ Green Bug ’ 
was considered the most serious insect pest of that plant.” “ For some years 
before the coffee failed, the bug — as a pest — had practically disappeared. It is 
met with now and again all over the coffee area of India, but nowhere to a yery 
serious extent. It is perhaps most harmful in the Shevaroy, Nilgiri and Mysore 
plantations. [Cf. Agri. Journ. Ind., 1906, i., pt. i., 77-8.] 

The Green Bug, tj. virUitB, Gyeen ; l.c. 199-203, pi. 69; Ind. Mus. Notes, ii., 
168. This proved such a scourge in Ceylon that it was practically responsible for 
the final abandonment of coffee cultivation over the greater part of the planting 
districts. It first attracted attention in 1882, and by 1886 had been dispersed 
all over the coffee districts of Ceylon. It attacks weakly trees and almost com- 
pletely denudes them of all but the two or three terminal leaves. On healthy 
plants the leaves become black through the attendant fungus, but do not fall 
off, and the bushes make a vigorous effort to grow. In Ceylon the plants had been 
weakened by UernUeia 'wh.en they became infested with green bug. In 1881 the 
exports were 452,000 cwt., but ten years later they had fallen to 88,780 cwt., and 
in 1902 were only 10,000 cwt. [Of. Agri. Journ. Ind., 1906, i., pt. i., 78.] 

The Black Bug, X. Nietner ; Green, Z.c. 229-31, pi. 84 ; Ind. Mus. Notes, 

ii., 168, This bug, though found on coffee, is not so serious a pest as either 
the brown or green bug. , 

The White or Mealy Bug, Phtetitiococctis atlonidirni, Linn. ; Ind. Mus. Notes, ii., 
168. This is a flat oval creature covered with white down arranged in parallel ridges 
and running across its back. It prefers hot, dry plantations and would seem 
to be harboured by the species of Mrytiin'ina now so largely grown for shade 
purposes. In a plantation in the Wynaad where the trees had been cut down, 
I observed whit© bug very prevalent on the undergroimd portions of the stems, 
as also on the roots, and swarming to the neighbouring coffee. Whether or 
not this observation is of invariable application cannot art present be afi&rmed, 
but plants seen to favour the growth of any species of bug should be discouraged 
in coffee plantations even although the present species has not been recorded as 
doing serious damage. 

Every effort has been made to exterminate these pests. But in the case 
of green bug, the insect, being green in colour and s 11 in size, was not noticed 
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until it had been established in Ceylon in such force as to defy all subsequent 
efforts at extermination. It usually decreases during both very wet and very dry 
weather. The most hopeful method of dealing with it, as also with all other scale 
insects, is through their natural enemies. The larvae of certain ladybird beetles 
{^f!hUoeertis cit'citrndfittis for brown bug, and Scyninuft rotmuliitus for white 
bug) live on them, and a minute chalcid wasp breeds within the body of the mature 
Xecft jiiMMi. So also a parasite fungus {Cepnaiot^povium leeann) kills these insects 
by living on their bodies. 

7. Grub. — Tlie larvae of tlie motli JLgrotis yjjsilon, Rott. ; Ind. Mus. Grub. 

Notes, ii., X61 ; iii., 21 ; Watt and Mann, Pests and Blights of the Tea Plant, 

1903, 220-3; MaxweU-Lefroy, Memoirs, Dept AgrL Ind., 1907, i., 169. 

The Cutworm, Black Grub or Einger are very destructive to the seedlings 
of coffee, as much as 25 per cent, being often found destroyed by this 
pest. It seems to have been specially destructive in Mysore 

The larvae of the cockchafer, LachnosteTna pingiiis^ Walk., often 
do much damage by eating the roots of the young coffee plants. \Cf. Ind. 

Mus. Notes, ii., 149 ; Watt and Mann, l.c. 167-9.] 

8. Other hasects that occasionally attack the coffee may be here enumerated : — 

A.vJiin es Nietner, a weevil that eats the leaves Jp a rasa leintln, Cmmer, 

a moth that defoliates the bushes ; Naro^a conetpersa, Walker; A.loa lactinea, 

Cramer; JEitproctis virgutxctilaf Walk. ; TricUia exigtiu, Feld. ; Cra.lleriomoipha, 
liehenoidLeSf Feld. ; JEpitheclu co;ff^eari€i, Feld. ; Monmiief, leiteostiginiiria, Feld., QXlS. 

JB. teeglajiicaria, Feld. ; Tortrioc coffearia, Feld. ,* Capriti co/feni'ia , Nietner \cf. lnd>. 

Mus. Notes, V., 187 ], and Clracilarla, cojSPeifoUella, Motsoh. (recalling iEUieHista 
cojfeiia, G.M., in Jardin, l.c. 258-9 and pi.), are all moths reported to have been 
occasionally met with on coiffee in Ceylon. So also JLntham ymn eo/fetH, Nietner, 
is the coffee-leaf borer ; stachiit, geomet/t'ica, Motsch., a species of nnyticJiota that 
attacks the coffee-cherries ; cojdTete, Nietner, the coffee-louse (parasitised by 

MicromMs australis) ; and Acarus coffem, Nietner, the coffee-mite. So far as 
presently known, none of these pests have given any cause for anxiety to the 
Indian planters. 

9 . Other Pests. — Locusts, Weevils, Rats, Squirrels, Monkeys and Jackals 
often do much injury — the animals mentioned being very fond of the ripe 
cherries. 

Life of the Estate . — The late Mr. William Pringle very rightly observed 
that “no matter how healthy a coffee tree may be, no matter how 
carefully pruned, handled, tended and nourished, its life will end sooner 
or later. Under favourable conditions, the tree may live for fifty or sixty of ooHee 
years ; as a rule, it will seldom last thirty. It will, under favourable con- 
ditions, be in full bearing in the fifth or si:^h year, and may go on for twenty 
to twenty-five years giving paying crops. Many trees are exhausted in ten 
to fifteen years by unskilful treatment, borer, and attacks of HemileUt 
vastatrix, etc., and must make room for a new generation. If the vacancies 
can be successfully, supplied and the plants developed in a healthy and 
vigorous manner, there is no reason why an estate should be limited as 
to age. If we can so arrange matters as to have a continual succession 
of young plants coming on and developing into healthy trees to replace 
those taken out, a coffee estate may be considered as a permanent invest- ^^estmeat 
ment. In suitable localities efficiently drained and manured this can be 
done : and an estate may be considered to be working under the best 
possible conditions of perpetuation where from 4 to 5 per cent, of vacancies 
occur every year that are successfully supplied. It is upon the success of 
the supplying that the life of the estate "depends, and practical planters 
consider this question one of the first importance in Southern India. It 
is only when supplies cannot be got to grow that there is a necessity to 
abandon the estate. With many aspects and under some conditions the 
plants cannot be raised, except at a ruinous cost.’’ 
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MANUFACTURE. 

Ter s Employed. — The ripe cofiee fruit is called the Cherry’’ ; the 
contained twin seeds are the '' Berries.” When only one seed is developed 
it is spoken of as “ Pea-berry.” This is often upheld to be richer in flavour, 
and accordingly much has been said about the possibility of producing 
a plant that would yield mainly, if not entirely, pea-berries. The succulent 
outer coat of the fruit is the ‘‘ Pulp,” and the inner adhesive layer is known 
as the “ Parchment.” The seed-coat within the parchment which adheres 
closely to the seed is called the “ Silver-skin.” The pulp is commonly 
removed at the plantation, but it is frequently the case that the berries 
are sold in parchment and either submitted to treatment in the coast 
towns or exported in that condition to Europe, where they are hulled 
and finally prepared for the market. The machinery for this purpose 
is expensive, and the operation of final cleaning can be as efiectually if 
not better accomplished in Europe than at the plantation. It is believed 
moreover that the cofiee carries best in parchment, so that the extra 
freight charges are more than compensated for by the quality of the coffee 
turned out in Europe. [C/. Kew Bull.^ 1893, 128-33.] 

The preparation of the berry from the cherry is effected by certain 
distinct operations that may be here indicated very briefly. It would, 
however, be impossible to describe all the methods and appliances used 
without devoting many pages to this subject. 

Seasons and Crops. — The blossoms as a rule appear in March and 
the fruits commence to ripen in October and continue till January. The 
more gradually the blossom fades the better : a superabundance of flowers 
is not considered a good prognostication, since only a small percentage 
form fruits. Rain during flowering is unfavourable, but after the fruit 
has set a shower or two is beneficial. It is usually advocated that none 
but fully ripe fruits should be collected. In Arabia a cloth is placed below 
and the bushes shaken, when the ripe cherries fall into the cloth. In India 
they are hand-picked, and it is beheved not necessary that they should 
be pink-coloured all round; the slightest tinge is sufficient, and in fact with 
the appearance of colour the sooner picked the better. The berry (seed) 
inside wiU be found to be of a fine dark-greenish or bluish-green colour. 
It is the endeavour of the planters to preserve this greenish tint as much 
as possible. Berries that have dried into a reddish or chocolate colour are 
spoken of as “ foxy,” and the presence of such lowers very greatly the 
price. Berries that have fallen to the ground are collected at the end of 
the season and are known as “ Jackal Coffee.” 

Pulping.— Tlhe operation known by this name is the removal of the 
pulp which surrounds the ‘‘ berries ” (seeds). This is best done day by 
day on the collections being brought to the factory. If unavoidably de- 
layed it may be necessary to produce fermentation before the cherries can 
be pulped. There are two chief forms of the pulper, viz. the disc or the 
cylinder, but a long list of special machines, mostly developments of these, 
might be given. The principle in both is a grater, working against a smooth 
chop, adjusted accorchng to the size of cherries. The disc-pulper is the 
simplest contrivance, and this may be either single or double and worked 
by hand or steam. A single pulper will accomplish 20 to 25 bushels 
an hour, a double one 4:0 bushels, or twice that amount if driven by steam. 
In design it is somewhat like a cotton-gin : it tears off the pulp and drops 
the seeds through a sieve kept in position so as to carry forward the pulp 
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or tails. The best design for a factory is a three-storied building placed 
against the hillside and so arranged that the cherries are conveyed to the 
top story without requiring a lift. Prom there a hopper carries the cherries 
and water, in a continuous stream, on to the grater. Space cannot be 
afforded to discuss the other numerous inventions that exist for pulping ; 
suffice it to say that most Indian factories are behind the standard of those 
in other countries, and that the defects of much of the Indian coffee are 
due mainly to the imperfections of the factory. 

Native coffee is mostly dried with the pulp attached, then pounded 
in a mortar. It is thus practically the system followed in Arabia in ancient 
times, and which is still to some extent pursued in that country. 

Fermentation and Washing . — On the beans (seeds or berries) passing 
through the sieve they are found to be covered with a sticky mucilaginous 
material. If the contained saccharine matter be not removed it is difficult 
to dry the berries. This is accomplished either by washing or fermenting, 
or more generally by both. The period necessary for fermentation depends 
greatly on the temperature of the atmosphere, but from 12 to 18 hours 
usually suffice. Mr. Graham Anderson has shown that the amount of 
saccharine matter depends on the exposure, and that the produce of young 
trees will not ferment as readily as that of mature plants. The berries, 
after thorough washing, are spread out to dry on specially prepared plat- 
forms which constitute the lowermost portions of the factory. 

Hulling or Milling. — This consists of the removal of the parchment 
and silver skin from the beans. As already stated, this operation is usually 
performed by the traders and not by the planters. Many ff.rms, especially 
at the coast towns, do the milling, such as Staines & Co. of Coimbatore, but a 
large proportion of Indian coffee is milled in London. The Indian planters 
seem to be of opinion that this operation might be much improved by 
better machinery than exists in India. [0/. Planting Opinion, Aug. 
1899.] A bushel of parchment coffee will usually give half the quantity 
of clean beans. The coffee is then assorted into various grades according 
to 'size of berries. This not only meets the necessities of various markets, 
but has the effect of furnishing a uniform berry and one that will roast 
to the same extent throughout. Nothing injures coffee more than a per- 
centage of small berries that become charred before the others are suffi- 
ciently roasted. Charcoal absorbs completely the aroma of coffee, hence 
charred berries are positively destructive of merit. 

Packing . — It is of the greatest consequence also that attention be 
given to the art of packing. If berries be exposed to the drying action of 
the atmosphere beyond a certain extent, their value may be thereby greatly 
depreciated. All the best coffee is accordingly packed in casks, the utmost 
care being taken that the wood used may not taint the coffee. Packing 
in sacks or bags is much inferior, and if shipped with mixed cargoes, coffee 
in bag may be so tainted as to be next to useless. 

Adulteration and Substitutes . — This subject has attracted much 
attention for many years. It may be confidently affirmed that although 
iich difference exists between the coffee of one estate and another, 
dependent very largely on the process of manufacture and the care bestowed 
in drying, assorting and packing, direct adulteration never takes place at 
the plantation. While that is so, there is perhaps no other dietary article 
so much and so persistently adulterated as coffee. This is very largely u 
consequence of the legislative measures that prevail in thej^countries of 
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THE COFFEE PLANT 

consumption. When taxed abnormally high, adulteration prevails. But 
this is often safeguarded by special legislation such as the French 
enactments that prohibit the vendor from mixing. In England, on the 
other hand, mixing is so much in vogue that it is often difficult to procure 
pure coffee. “ Our Coffee Mixture ” may contain any adulteration con- 
ceivable, with perhaps not more than 5 per cent, of coffee. This is the 
natural consequence of legalising mixtures. Criminality consists alone 
in selling as “ pure coffee ” an article that contains anything but coffee. 
Legally “ Chicory ” may be the roasted chicory root itself, or the root of 
an allied plant or other vegetable substance applied for the same purpose. 

The substances mostly employed in adulteration of coffee are the roots 
of chicory, dandelion, mangold- wurzel, turnips, parsnips, and carrots. 
The seeds of beans, peas, date-stones, malt rye, burnt sugar, biscuits, 
locust-beans, ffgs, etc., are all used. Boasted flour coloured with ferru- 
ginous earth and flavoured with the grounds of exhausted coffee or of other 
even more objectionable substances are often sold as coffee. There seems 
every reason for believing that the decline of the demand for coffee through- 
out the world is largely a consequence of the difficulty in obtaining the 
pure article. For further particulars regarding coffee adulteration confer 
Chicory and Cofee, a lithographed report by J. D. Hooker, John Lindley, 
Thomas Graham, John Stenhouse, Dugald Campbell, William B. Carpenter 
and A. S. Taylor, issued by the Inland Revenue office in 1853. This gives 
the microscopic structure and chemical tests by which the adulterants of 
coffee may be recognised, and although more recent publications exist on 
this subject, hardly any are more accurate and authoritative. [0/. Food 
Journal, March 1870, Dec. 1873 ; Clifford, Journ, Soc. Arts ; and Hanausek, 
Micro. Tech. Prod. (Winton and Barber, transl.), 1907, 271-4.] 

The seeds of several species of Cassia are used as coffee substitutes 
under the name of Negro Coffee. [0/. Hooper, Rep. Labor, Ind. Mus., 
1900-1, 23-4.] For “ Malt Coffee,’’ consult Hanausek {l.c, 354). 

TRADE IN INDIAN COFFEE, 

Co ercial Tests , — The value of coffee depends upon many circum- 
stances, such as form of the berry, its size, colour, smell, flavour, age, and 
uniformity. One of the greatest difficulties is to discover a standard by 
which merit may be definitely determined. Were it possible to fix a stan- 
dard, the planters could aim at a definite article. Much has been done in 
India by Mr. Leeming, Dr. Lehmann and others in this direction, and it is 
believed their efforts may soon be rewarded. Lehmann found that the 
quantity of the alkaloid Caffeine was no evidence of quality. Caffeine 
(as shown byM. Bertrand) varies greatly. In Coffea arahica it ranges 
fromO'83 to 1*60 per cent. ; in O. liber lea between 1*06 and 1*45 per 
cent.; and in O. stenophylla between 1*52 and 1*70 per cent. In a 
series of specimens specially analysed, those that had the highest specific 
gravity and contained the most nitrogen and phosphoric acid brought the 
highest price. Colour seems to depend more on the degree of ripeness when 
collected, and the care taken in manufacture, than on the nature of the 
soil or the class of plant growi;. As a general rule the Old World coffees 
are inclined to turn yellow, and the New World green. Weight de- 
creases with age and by overdrying. Odour is perhaps the most important 
criterion, and apparently it can alone be determined by expert opinion. 

Yield and Cost of Production and Price Realised, — Under the para- 
graph devoted above to “Localities and Area ” will be found all the 
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particulars on these topics for which space can be afiorded in this work. 
The regions of Indian cultivation, the average production, and the estimates 
of yield per acre have thus been exhibited. These facts have to be 
re-read in connection with the returns of trade that have presently to be 
furnished. It has been shown that an average of 3 rising to 7 cwt. an acre 
would fairly express the better- class European plantations, but there is 
a large number of small Native concerns that lower both the average 
yield and the quality of Indian coffee. It is believed that the Native 
plantations yield from J to 1 cwt. an acre. The cost of cultivation has 
been variously put, but it seems probable that Rs. 120 per acre for the 
best European and Rs. 40 for Native coffee would be safe estimates. The 
former would include manuring, as also all factory charges. It is 
generally stated that the lowest cost of production on European plan- 
tations is Rs. 80 yielding 2^ to 3 cwt. an acre. 

The net cost of coffee has been taken as Rs. 27 a cwt., and since the 
cost of production is 60 to 70 per cent, wages paid, a fair computation 
of the value of the industry to the inhabitants of the coffee area may be 
arrived at by multiplying the European and Native acreage by the estimated 
cost of production. The mean of all the figures usually published shows 
one person to be employed on every 2-| acres of coffee. But such calcu- 
lations are tentative in value only, as there is perhaps no other Indian 
industry more obscure and misleading, so far as its statistics are concerned, 
than that of coffee-planting. There are, however, three fairly certain 
aspects, viz. that the cultivation (see p. 370), production and price have 
all three seriously declined within recent years. Thus taking the price 
obtained in 1874 as being 100, we have the following relative prices for 
Indian coffee down to 1902 : — 


Teae. 

Price p.o. 

Variation. 

YEAR. 

Price p.o. 

Variation. 

1877 

s. d. 

no 04 

120 

1894 

s. 

101 

d. 

0 

IW) 

1879 

100 10 

no 

1897 

94 

8 

103 

1882 

85 4 

93 

1898 

78 

1 

85 

1884 

76 44 

83 

1899 

65 

24 

71 

1887 

94 94 

103 

1900 

47 

0 

51 

1889 ' 

99 10 

108 

1901 

47 

34 

51 

1890 

106 24 

115 

1902 

60 

14 

65 

1893 

105 44 

114 





During the past five years the actual prices realised were 1901-2, 
Rs. 49-0-4 (variation 65); 1902-3, Rs. 49-1-5 (65); 1903-4, Rs. 46-15-2 (62); 
1904-5, Rs. 50-6-2 (67) ; 1905-6, Rs. 48-12-4 (65) ; 1906-7, Rs. 43-11 (58) 
per cwt. As with estimates of average yield, so with prices : the average 
may be quite misleading as a factor of possible results. But, as already 
observed, competition with the cheap production of Brazil has proved 
the most alarming feature of the Indian industry. 

Foreign Transactions, — In Milbuxn’s Oriental Commerce is given a 
statement of ‘‘ the East Indies ” coffee imported into England from 1802 
to 1810. The total was in 1807, 2,721 cwt. “ Company’s ” and nil ‘‘ Rri- 
vate,” while in 1809 there was nil Company’s and 213 cwt. Private, 
Throughout the years indicated the imports fluctuated so greatly that 
the returns are of little value. It is, however, explained that it came 
from Moka, Java, Bourbon and Ceylon. No mention of India. About 
ten years later we read of a charter granted for an Indian plantation, and 
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by 1853-4 cofiee figured among tbe standard exports from India. In 
that year the supplies drawn by the United Kingdom from India were 
valued at Rs. 4,75,980. Ten years later (1863-4) they were Rs. 38,43,910 ; 
in 1873-4 they were Rs. 73,98,530 ; in 1883-4 they were Rs. 1,06,21,380 ; by 
still another decade (1893-4) they had begun to shrink, being then valued 
at Rs. 99,61,631. Turning now to the returns of the total trade for the 
past six years : the exports in 1901-2 were 255,042 cwt., Rs. 1,25,02,200 ; 
in 1902-3, 269,165 cwt., Rs. 1,32,12,628 ; in 1903-4, 291,254 cwt., 
Rs. 1,36,73,773 ; in 1904-5, 329,647 cwt., Rs. 1,66,09,757 ; in 1905-6, 
360,182 cwt., Rs. 1,75,67,240 ; and in 1906-7, 228,094 cwt., Rs. 99,64,778. 
The Madras ports furnished the entire amounts, less a fluctuating quantity 
of from 1,000 to 10,000 cwt. exported mainly from Bombay. Of the 
receiving countries the United Kingdom heads the list, the consignments 
thence having been in 1901-2, 116,584 cwt., Rs. 64,25,838 ; in 1902-3, 
155,501 cwt., Rs. 85,10,903 ; in 1903-4, 152,452 cwt., Rs. 82,71,186 ; 
in 1904-5, 187,344 cwt., Rs. 1,05,02,674 ; in 1905-6, 172,384 cwf., 
Rs. 96,74,780 ; and in 1906-7, 82,358 cwt., Rs. 41,22,420 — a valuation 
about equal to that of the supply taken by the United Kingdom in 1883-4. 
These returns thus allow a comparison to be made with the valuations 
quoted above of the Indian exports since 1853. After the United King- 
dom, France has to he mentioned as the next most important receiving 
country of Indian cofiee ; during the past five years the exports to that 
country have averaged a little over 100,000 cwt. And after France 
comes Ceylon, which during the same period has taken on an average 
over 20,000 cwt. of Indian cofiee a year. 

The world’s production of cofiee has been estimated as close on 
15 million bags (132 lb, each), of which llj million bags are furnished by 
Brazil. The greatest cofiee- consuming countries are Holland (18-82 lb. 
per head, calculated on population of 1900), Belgium (10-53 lb.), and the 
United States of America (10*60 lb.). After these come Germany (6-6 lb.), 
France (4*79 lb.), Austria-Hungary (2*17 lb.), and the United Kingdom 
(0-90 lb.). 

Conclusion. — For further details of the Medicinal Properties, the 
Chemical Composition, the Fiscal Regulations (in India and England) 
and other such topics, the reader is referred to the library of technical 
works that exists on these and kindred subjects. Practically every report 
or hook of importance has been consulted in preparing the present brief 
account, and the citation of publications, paragraph by paragraph, should 
therefore prove helpful to those who desire fuller details. 

COIX, Linn, ; Agri. Ledg., 1904, No. 13 ; FI. Br. Ind., vii., 99-100 ; 
Gramine^. Job’s Tears, gurgur, jargadi, sankru, jhonki, ka-s% kessi, 
kesai, etc., etc. 

istory. — So muoh attention was given by the early botanical writers to 
the subject of Coix that the inference might be drawn that it must formerly have 
been a plant more extensively cultivated than at the present day. It is generally 
believed to be the lAthospermon of Pliny (bk. 27, ch. xi. (Holland, transl.), 
1601, ii., 284). In most of the early works lAthospermon or Ooix is spoken of, 
however, as a wild plant, or one cultivated as a curiosity only. Gerarde, Parkin- 
son, Miller, etc., all allude to the use of the seeds as beads (bedes). The cir- 
cumstance mentioned by some of the more directly botanical authors, such as 
Rumphius and Loureiro, that coix was regularly cultivated in Eastern countries 
as an article of food, seems to have escaped consideration. 

Oue of the most beautiful of the early drawings of this plant is that iven 
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COIX 

Job’s Tears 


by Besler {Sort. Eystett., 1613, ii., 13, fol, 6, f. 1). So accurate, in fact, is Besler’s 
picture that it might be reproduced as a modern sketch. But this is not the 
only interest in it, for in the text the grain is described as striated, a peculiarity, 
it may be added, that is possessed alone by the cultivated edible forms of the 
plant, although no mention is made of its being edible. The plant is also figured 
by Jacobus Bontius under the name of Milium Solis {Hist. Nat. et Med. Ind. 
Or,, 1629, in Piso, Ind. Utri. re Nat. et Med., 1658, 152). Turning from these 
European records to those of the East, we are informed by the authors of the 
Pharmacogra'phia Indica that the seeds are “ mentioned in Vedic literature and 
appear to have been one of the cereals which were cultivated by the Aryans 
on the hill slopes of the Himalaya.” “ The Arab travellers in the East became 
acquainted with the seeds and named them Dam,u Daud — “David’s tears,” and 
afterwards Damn Ayuh — “Job’s tears.” Es-Saghani, who died about the year 
1260, mentions them in the Cbdh as a well-known strengthening and diuretic 
medicine. The Arabs introduced the plant into the West, and it has become 
naturalised in Spain and Portugal, where it is still known as Lagrima de Job.” 

It is significant that the word hasi (or some very similar word) should appear 
and reappear all over India as tlie vernacular name for one or other of the forms 
of this plant. Thus we have the Ica-si of the Ndgas on the north-east frontier 
of India, hasei in the Central Provinces, hasai in Gujarat, hesai in Berar, and 
the cheih or kyeit, kulese, and kalinse of Burma, and kosen in Japan. The word 
ka-si or kesi in India most frequently denotes a cultivated edible form. The 
cultivation as an edible grain is at the present day closely associated with the 
Mongolians, and its introduction and distribution in India may have been a 
consequence of the influence of that people; hence very possibly the explanation 
of the name ka-si. [Cf. Joret, Les PI. dans SAntiq., 1904, ii., 247.] 

Habitat and Distribution, — There are two undoubtedly wild forms of this 
plant and several cultivated states. By far the most widely distributed is 
i^oix Ziacryma-Johi proper. This is met with in the Himalaya, Rajputana, 
the Central Provinces, Bombay, South India, Bengal, Assam, Burma and the 
Shan States. But its area extends to China, Japan, the Malaya, the American 
Continent (North, Central and South), the West Indies, Polynesia, the Mascarene 
Islands and Tropical as also Northern Africa, and it is cultivated as a garden 
curiosity in South Europe. It is thus met with throughout the tropics and in 
all warm temperate countries. The other wild species, €. ffiyantea (and its 
variety c. aanatica), has a much narrower distribution, is a distinctly tropical 
plant, and is practically confined to India and Burma. Of the cultivated (or 
semi-cultivated) special forms of c. ijaa-ryma-Johi the cylindrical -fruited 
steuocarpa has been recorded as met with in the Naga hills, Burma, the 
Shan States, Tonkin and New Guinea. The flattened — spheroidal — form, the 
connecting link between c. ijacrynia-.fohi and van ttteviocarpa, is the special 
bead form. It is a wild plant met with chiefly in Burma, the Malaya, China 
and Japan, and has been named by me var. wtottuifer. Lastly, the fully 
cultivated and edible form, Ma-yuen, is grown (so far as India is concerned) 
in the Central Provinces, Sikkim, the Khsisia hills, Burma and the Shan States, 
and outside India it appears to be cultivated in Tonkin, China and the Malaya, 
but apparently nowhere else. Grisebach in his review of Botanical Geography 
{Hoy. /Soc., 1846, 86) refers to the edible coix as a special feature in the most 
important area of production of that grain, viz. Eastern Bengal, Assam, Burma 
and the Malaya. In fact were a statement prepared of the geographical features 
of interest in the cultivated plants of British India, €«iac would have to be 
commented on as characteristic of the tract of country that stretches east by 
south from Nagpur to Sikkim, Assam, Burma, the Malaya and China, and be 
regarded as an important food grain with some of the most cient aboriginal 
inhabitants, especially those of Mongolian origin. 

Species and Varieties — In the Flora of British India, Coix gigantea has 
been treated as a variety of €. JLncrywo-.jrohi, while c. aynatioa has been 
regarded as a form imperfectly known. It seems probable, however, that all 
three are fairly distinct plants, separable from each other by constant characters. 
Whether they should be treated as but one species, with several fairly well-marked 
varieties, or two or more distinct species, may be open to doubt. It would seem 
the fer course, however, to accept them as constituting two species with several 
varieties under each. The best names, if not the most ancient ones ( already 
dicated), would be c. Xacrt/ma-j'oM for the one and c. yigantea for the other. 
The latter is preferable to c. aquaUca since it has become better kno . The 
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species thus isolated are certainly very distinct. They differ in structure of leaf, 
filo-wer and fruit, etc. , as well as in habitat and economic properties. The wild states 
of ijncry ntn ~,Johi have the capsular-spathe generally more or less spherical, and 
only slightly drawn out at the apex into a pyriform shape and obscurely angled 
and universally bluish- white (never chalky-white). The leaves are broad, often 
distinctly auriculate, quite glabrous, except for the double row of ascending teeth, 
along each of the veinlets of the upper surface — a peculiarity that gives the texture 
of the leaf the appearance of being embroidered and makes it backwardly hispid. 

The aiifantea~€iytiuticn series of coix are always wild plants ; giyantea is 
found on the lower hills: — dry soils — a robust erect plant, the ayitatica in swamps 
and most frequently as a floating weed, 20 to 100 feet in length. The capsular- 
spathe is invariably pyriform, much drawn out on the apex, the actual mouth 
cut obliquely into an elongated lip, which is often somewhat serrulate, ripe fruit 
prominently angled, and having two or three furrows along its flattened face, of 
a dull greyish- white to brown colour and very hard. The leaves are much shorter 
than in €. Tjaerymfi-Jf^ohi, most frequently only faintly auriculate, and the upper 
(inner) surface is often marked by curious transparent glands, which in the young 
leaves are tipped with hairs ; on the outside the leaves are quite glabrous except 
near the extremity of the sheath, where a few glands of an exceptionally large size 
are generally present. 

The forms of in the wild state have the capsular-spathe 

invariably bluish- white, a colour which rapidly disappears under cultivation. In 
the variety known as stenocarpft the capsular-spathe is elongated until it be- 
comes cylindrical, but when cultivated the tubes (so formed) change in colour 
to chalky-white or become almost straw-coloured. In other forms, instead of 
elongating, the capsular-spathe becomes short and spherical, until fruits often not 
more than an eighth of an inch long are found and others more than double that 
size, but always broader than long ; hence the development in these examples 
may be said to be in the opposite direction to that in fitenocarpa. 

When they exist as wild plants the shell in all forms of €. ijacryma-jTyhi 
remains hard and polished, and, while it may darken in colour and become pink, 
bro^vn or even black, is never found soft in texture nor chalky-white in colour. 
But under cultivation the spathe loses the bluish-white colour, becomes soft- 
shelled, and of a chalky-white or straw-colour to deep blue, brown or black ; 
but in all these cultivated states it assumes a new character — viz. the leaf- 
sheath, on being transformed into what I have called the capsular-spathe, 
retains its veins as pronounced striations, so much so as to give the grain (in 
husk) a striped appearance. In the elongated semi-pyriform states of cultivated 
cr. ijact'yvn<i~.irohi there is also a further peculiarity — viz. that a portion at the 
base of the fruit-spathe becomes constricted into a well-marked annular disc. 
The condition with a soft and striated shell and basal annulus appears to con- 
stitute the variety known to botanists as ifin-yuen — a name given in honour of 
the Chinese General who is supposed to have first pointedly directed attention 
to the plant. 

Cultivation as Food.— This curious edible grain might almost be said 
to be unknown to tbe inhabitants of India generally, except as a weed of 
cultivation. To many of the aboriginal tribes, however, such as those of 
the Central Provinces, Sikkim, Assam and Burma, it is an important 
article of diet. The plant grown as a regular field crop is invariably one 
or other of the many forms of the Y^riety Ma-yuen already sufficiently 
described. But in times of scarcity the wild forms of these plants are (all 
over India) resorted to as articles of food. The grain is held to be sweet 
and wholesome, the only objections to it being the smallness of the supply 
and the hardness of the shell. In the forms specially cultivated the shell 
is soft and amenable to ordinary methods of milling. 

Roxburgh was apparently unaware that coix had to be included 
among the edible cereals of India, though doubtless he had read Rumphius’s 
description (1750) of its cultivation in the islands of the Malaya, also 
Loureiro’s account of it in Cochin-China. In the Agn.- Horticultural 
Society of India {Trans,, 1841, viii., 348) mention is made of the grain 
being sent from Ajnherst. Mr. Riley, who presented the sample, said the 
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plant was of a verj hardy nature, and thrives upon almost any kind of 
soil, yielding a good amount of produce and in taste resembling wheat.” 
Wallich identified the plant as O. Lacryma. J. D. Hooker, in his 
Himalayan Journals (1848, ii., 289), gives some interesting particulars 
regarding its cultivation in the Khasia hills. “ Each plant,” he tells us, 
“ branches two or three times from the base, and from 7 to 9 plants grow 
in each square yard of soil ; the produce is small, not above 30 or 40 fold.” 
Mason, in his Burma and Its Peo'ple (1860), published much useful informa- 
tion, and this has been brought up to date in the new edition by Theobald 
(1883, ii., 107). We there read that “ Coix afiords a good example of the 
results of cultivation of a wild plant the seed of which is of a stony hard- 
ness, but which is soft in the cultivated form and the kernel sweet. It is 
much cultivated by the Red Karens, and may be often seen for sale parched 
in the bazaars.” 

In the article published in The Agricultural Ledger I have given 
a full account of the collections recently furnished to the Reporter on 
Economic Products from very nearly every important locahty of India ; I 
have quoted, under the special forms, the practical observations of the 
local authorities. This course was deemed preferable to a compilation of 
data into a common paragraph on cultivation, of facts and opinions that 
would seem in many cases only apphcable to the individual forms of the 
plant. It may, therefore, be accepted as undesirable to republish that 
information in order to support the statement that there exists in India 
a fairly extensive and certainly a widely dispersed cultivation of the plant. 
There are great diversities in size, shape and colour of the grain, as also in 
quality and purpose to which put. These diversities, confirmed by the 
existence of many vernacular names, establish belief in an ancient know- 
ledge, as possessed by the aboriginal (especially Mongolian) tribes of India. 
It has been afiirmed that very possibly the pastoral Aryan invaders grew 
this grain on the slopes of the Himalaya, anterior to their becoming 
localised and assuming cultivation as a craft. But it is much more 
probable that the grain was distributed over the plains of India in close 
association with the Mongolian conquests. From Darjeeling and through 
Bhutan to the mountains of Upper and Eastern Assam, the Khasia, 
Garo and Naga hills, etc., to Burma and the Shan States, coix might be 
described as not only a fairly plentiful crop but an exceedingly important 
article of diet. Certain forms of the grain are roasted, then husked and 
eaten whole, being either parched (as with Indian corn) or boiled as with 
rice. Other forms are so very difierent that the grain may be milled and 
ground to fiour {dtd), and thereafter baked into bread. It seems probable 
that the properties that necessitate so very different methods of treatment 
and preparation involve a diversity chemically and structurally quite as 
great as that which exists between the hard and the soft wheats or the 
glutinous and the starchy rices. 

Romanet du Gaillaud {Bull. Soc. TAcclimat, 1881, viii., 442-4) tells us 
that in the 1st century a.b. the Chinese General Ma-yuen conquered 
Tonkin and became so fond of the Annamite grain ho-ho (the y-dzi of the 
Chinese) that he carried away several cart-loads of seed, and thus intro- 
duced its cultivation into China. Bretschneider {Bot. Sm., 1895, pt. in., 
384) says of coix that it is cultivated near Peking under the name ts'^aO’ 
tszHh. He then adds that there are two varieties, one with white, the other 
with grey coverings to the fruits. I have_also observed,” he adds, in 
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the druggists’ shops a variety (or species) with small oblong, pointed 
fruits.” The oblong, pointed fruit might be 0 . gigantea^ and, if so, it 
would be most interesting to find that species in China. ^ Many writers 
have given their opinions on the coix grain of China. It is often spoken 
of as the ee-jin or ee-yin, and is reputed to be one of the most remarkable 
of foods. Dr. Smith wrote that it is larger and coarser than pearl barley 

but equally good for making gruel. ^ i . a • i 

In a small book on the Useful Plants of Japan (issued by the Agricul- 
tural Society of that country) it is called the tomagi or Jiatomagi. ‘‘ It is 
an annual cereal grass cultivated on common dry land. The stalks grow 
to a height of 4 to 5 feet. The grain, pounded in a mortar and cleaned, is 
consumed as meal and mochi* An infusion of the parched and ground 
grain is used instead of tea and is called losen* A Chinese variety of larger 
grains, greyish brown in colour, with thinner shells is more easily crushed 
and cleaned.” A gruel of the flour is specially commended by Du Caillaud 
for use in hospitals. The Chinese use the grain in soup, as pearl barley is 
employed in Europe. 

Manufacture of Beer . — The references to the Japanese habit of 
drinking a decoction of the grain, and to the preparation of gruel and tea 
from it, necessarily suggest the more extended use in the manufacture of 
a kind of malted beer which in the Naga hills is called dzu (p. 758), But a 
surprising feature maybe said to be the circumstance that the dzu made from 
one grain is of a much superior flavour to that from another, and, further, 
that the dzu of one grain may be kept for months, while that from another 
goes bad in a few weeks. I have personally experienced much pleasure, while 
travelling in the Naga hills, in partaking of the fresh dzu oflered in friendly 
salutation. It is something in flavour between that of butter-milk and 
cider, and on a hot day at the termination of a long march is most accept- 
able. Some of the forms of coix (like many rices) have a rich perfume, 
and such grains when used in the preparation of beer are said to give^it 
a fruity flavour and delicate aroma (see Eleusine, p. 520). 

Medicinal Properties. — ^A missionary, writing of Tonkin to M. Du 
Caillaud, said that “ Job’s tears” made a refreshing drink, was a good 
blood-purifier and excellent diuretic. The gruel prepared from the ground 
seed, he observed, as also Eau de Larme-de-J oh, was extensively em- 
ployed in the summer to cool the body. By the Tonkin people it is 
spoken of as the “ grass of life and health,” is believed to neutralise the 
miasma of the air, and to purify water when boiled like tea with a quantity 
of coix flour and set by to cool before being used. In India coix can 
hardly be said to enjoy any reputation for medicinal virtues. The Rev. 
Dr. Campbell tells that among theSantals the root is given in strangury 
and in the menstrual complaint known as silica. Dymock {Veg. Mat. Med., 
1885, 853) says the seeds are sold in the drug-shops of Bombay under the 
name of kassai-hij. The authors of Fharmacographia Indica add th&t the 
wild form only is used medicinally, and that it is considered strengthening 
and diuretic. 

Che teal Properties.— grain of coix, both wild and cultivated, 
has been subjected to chemical tests, and the somewhat coniheting results 
obtained are possibly due to the botanical position of the particular plant 
under examination not having been previously ascertained. In Church’s 
Food-Grains of India (1886, 60) occurs the following remark : /‘In the 
sample of this grain which gave” the under-nientioiied ‘‘ analytical 
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figures it was found that the edible seed after the removal of the hard and 
shining grey husk did not weigh more than one for every four parts by 
weight of the whole grain operated upon.” In the Kew Bulletin (1888, 
267) is published Church’s second examination — and this a specimen, 
admittedly, of the cultivated grain. ‘‘ From four parts by weight of the 
sample,” he says, “ three parts of husked grain were obtained — three times 
the quantity yielded by C. Lacryma ” (presumably the comparison 
drawn is to the sample reported on in the Food- Grains, which I have 
assumed may have been a wild grain). Subsequently Church gave 
his third analysis in the Suf element to the Food-Grains (1901, 3), the 
grain examined having been cultivated coix of the Khasia hills. The 
following sets forth the practical results of the first and third of these 
examinations : — 


— 

Nutbient Baud. 

XUTRIENT VALUE. 

Wild Ooix (presumably). . 

1:3-8 ! 

89 

Cultivated, Khasia hills.. 

1:4-4 

90 


Commenting on his final results, Church says that the quantity of 
albuminoids approaches to that of some kinds of pulse, and that the 
proportion of oil or fat is larger than that present in the great majority of 
cereals. In The Agricultural Ledger wiU be found the chemical results 
obtained by several other investigators. 

Industrial and Domestic Uses . — From a remote antiquity both in. Europe and 
in India, the grains or seeds, especially of the wild plant, have been used as the 
beads of rosaries. By the aboriginal tribes of India and Burma they are em- 
ployed in personal adornment. Necklaces, earrings, head-dresses, etc., are often 
largely composed of them, and dresses, bags, baskets, etc., extensively orna- 
mented with them. For these purposes a semi-cultivation has been pursued, 
possibly for centuries, that has resulted in the development of special grains, in 
cylindrical or spheroidal forms, and in a rich variety of colours. In Nepal, Oudh, 
and among the hill-tribes of the central tableland of India generally, they are 
employed either by themselves or in conjunction with cowrie-shells in the de- 
coration of baskets, agricultural implements and cattle. By the Karens of 
Burma the cylindrical grains cover certain portions of dress, and are elaborated 
in designs that simrdate (or perhaps may have suggested) some of the patterns 
seen in embroidery. With the Angami Nagas, earrings are constructed that 
consist of a rosette of the elongated seeds surrounding the metallic green 
wing-cases of a beetle. 

The possibility of a profitable expansion of the industrial uses of 
these seeds to a large extent suggested the inquiry, the practical results of which 
have already been set forth. A fairly large trade exists in the seeds, and they 
are used in the construction of Japanese bead door-curtains. An exceptionally 
large kind — a form of c. aQuattca — was discovered by me in Poona, utilised in 
the construction of such curtains. It seems probable that c. iriganten and 
c. aauaUea, together with some of the larger forms of 'niomufer, are most 
likely to be worked up in that manner. But in discussing possible future in- 
dustrial developments it is essential that the separation indicated into the forms 
of Xjfieryntti^jrohi that are Cultivated and those that are wild should be 
clearly kept in mind. Cultivation destroys very rapidly the hard pearly shell, 
upon which to a very large extent the industrial demand depends. It also 
changes the colour of the grain and produces dull chalky whites and straw- 
colours, utterly devoid of the rich glossiness of the wild grains. By the selection 
and partial cultivation of spontaneous varietal forms or sports (such as those 
med ate no ca rim aiad montiifer) these dangers are ever present. This fact 
is fully appreciated by the Burmese experts, and the cultivation, partial though 
it be, is ab doned for a time or fresh stock secured from the jungles, when re- 
gression has been observed. It is thus difficult, if not impossible, to guarantee 
a continuous supply of any one shape, size, or colour of grain, and this may at 
once be admitted as (from the Europe point of view) a serious obstacle to a 
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greatly increased demand. The smaller and more gracefully formed examples 
of inoiiiiifet' and of it would seem, stand a fair chance of coming 

into use in Europe as beads, especially in the construction of bugle-trimmings 
and as buds and other special portions of artificial flowers. They would be 
cheaper, more durable, than the glass at present used, and since tbey^may be 
dyed any desired shade of colour, they might be extensively employed in dress- 
trimmings. And doubtless the difficulty of producing and maintaining certain 
sizes and shapes of grain would soon be overcome were a profitable demand to 
arise for a larger production than at present exists. 

COLCHICUM LUTEUM, Baker; FI. Br. Ind., vi., 356; 
Liliace^. a small plant found on the grassy slopes of the Western 
Temperate Himalaya. 

The corms (or bulbous roots) constitute the bitter hermodactyl of the later 
Greeks, and are the surinjan of the Indian bazdrs. The true Colohioum 
antiimttaie) does not occur in India, but in the bazars there are two forms sold, 
the bitter and the sweet. The latter is imported from Persia. European phy- 
sicians in India consider the sweet root as inertj but they would seem to hold that 
the bitter one possesses similar properties to the true colchicum and may be 
substituted for it. Recently a few children were reported to have been poisoned 
at Kuldana in Rawalpindi through eating the seeds of this Indian colchicum. 
The seeds were accordingly chemically analysed at Calcutta (as also the roots), 
and tested physiologically. It was found that both possessed colchicine, of which 
the hundredth part of a grain proved fatal to cats. [Cf. Hooper, Rept. Labor. 
Ind. Mus. (Indust. Sec.), 1902-3, 28.] 


COLOCASIA ANTIQUORUM, Schott. ; M. Br. Ind., vi., 523 ; 
Jacobus Bontius, Hist. Nat. et Med. Ind. Or., 1629, in Piso, Ind. Utri. re 
Nat. et Med., 1658, 144; RumpMus, Herb. Amh., 1750, v., 313, t. 109 ; 
Forster, PI. Esc., 1786, 57; Arum Colocasia, Roxh., FI Ind., iii., 494-5 ; 
Taleef SJiereef (Playfair, transL), 1833, 12-3; Nicbolls, Textbook Trof. 
Agri., 290-3 ; Duthie and Fuller, Field and Garden Croups, iii., 8, t. Ixxv. ; 
Mollison, Textbook Ind. Agri., iii., 191-3 ; Rec. Bot. Surv. lnd., i., 86, 277 ; 
ii., 25, 147; 1905, iii., 296 ; Prain, Beng. Plants, ii., 1112 ; Wiesner, Die 
Rohst. des Pflanzenr., i., 566 ; Aroide.^. The Taro, Eddoes, Soratch-coco, 
Tania, Egyptian Arum ; in the vernaculars kachu or katcli{i, kachcJii, arm, 
avois; dzu (cultivated) and kiHh (wild) Naga hills; rah (Pb.) ; dM, terem 
(Bombay); sJidmd-thumpa (Tel.); Tahitian tallo oxtarro, Malayan tallas, etc. 

Habitat. — A tall, coarse, tuberous herb, wild and cultivated both in moist and 
dry s it nations over the greater part of tropical India and Ceylon up to 8,000 feet 
(in the Himalaya) ; cultivated, in fact, in all tropical countries. 

The plant has large heart-shaped leaves, borne on long footstalks which rise 
from a short farinaceous underground stem or corm. The corm constitutes an 
important article of food with the Natives of India, and the young leaves are often 
eaten in the form of spinach. The plant is in consequence fauly extensively 
cultivated, and special races have been evolved to suit every condition of soil and 
climate, from the swamps of Lower Bengal to the moist hills of Assam and Madras, 
to the dry uplands and lower hills of the Deccan and Rajputana and even to the 
temperate tracts of the Himalaya. 

Wild and Cultivated Forms,— The wild plant, which is extremely plentiful 
in the moist tropical regions, produces but rarely, an edible tuber though its leaves 
are often eaten. Roxburgh describes three special wild forms :—kalla kachu, a 
plant with purple leaves fotmd on the edge of ditches— the leaves and leaf-stalks 
are eaten ; the char-kachu, whicji has the leaves clouded with bluish-black ; and 
the ban-kachu with green leaves. These are found on roadsides and homestead 
lands, but above inundation level. 

Roxburgh also mentions two cultivated forms, the guri-kachu and the uaur- 
kachu (or early kachu). Small corms of these are planted in May or June, the a 
being reaped towards the end of the year and the guri not until February or 
March. Lastly Roxburgh mentions, as a distinct species, a special form of 
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tinti<iuoriini, viz. tiyiaipjifeifoiiirstt, the sai'-Jcachu, wMch frequents aquatic 
situations and produces corms that attain the length and thickness of a man^s 
arm. Engler (in DC., Monog. Fhaner,, ii., 491) refers the forms of C. 
to seven varieties, three of which are met with in India. Duthie and Fuller say 
that two varieties appear to be grown and distinguished by their roots, viz. dholi 
ki gagl% the white- and kali ki gagli, the dark-coloured. The word gagli, they 
observe, refers strictly to the young off-sets, the main root being known as dendu. 

Nicholls {l.c. 292) says that there are two principal varieties, one with green 
stems and leaves and the other with purplish ones, but that the tubers are 
identical in both kinds. Numerous vernacular names are given to culti- 
vated races of this plant all over India, but in the present state of knowledge 
it is impossible to assign them any more distinctive positions than those 
indicated above. 

Cultivation , — The following account of the method of propagation oils, 
usually adopted is given by Nicholls : — “ The best soil is a sandy loam* 
with an abundance of organic matter in it. The plant does not do so 
well on clayey soils, and it does not thrive on pure sands. . . . The 
plants are propagated in the same way as are yams. That is, when 
the crops are reaped, the head of the tuberous rhizome is cut ofi and the 
leaves are deta.ched, leaving a few inches of the lower part of the leaf- 
stalks. These heads are then planted, and soon a number of plants bud 
forth from the top of the head and produce a crop of tanias. The heads Propagation, 
may be kept some time before planting without sufi’ering any harm, and 
thus they may be carried to long distances.” Nicholls also observes that 
the tubers may be left in the ground without deterioration for a consider- 
able time after they are ripe, so that they can be dug up as they are required. 

Molhson, speaking of Bombay, says that the crop is rarely grown over ombay. 
a large area. Patches are raised in the back yards of houses, and in 
the garden lands of G-ujarat it is common to find a patch near a well, with 
single plants at the corners of beds of other irrigated crops. “ When 
grown alone,” he continues, “ the land is carefully prepared as for other 
garden crops, and laid out into beds L2 feet by 6 feet for irrigation. Porty 
plants occupy each bed. The crop should be freely manured and watered, 
also weeded as required. Off-sets should be removed before they root, ofE-sets, 
unless it is desired that the whole surface should be covered with plants. 

This is, perhaps, advisable when the crop is grown under sewage irrigation 

for the value of its leaves and leaf-stalks. If grown for its corms, the plants 

should be 12 inches apart. It takes ten months for the corm to reach 

maturity. When the crop is planted four or five months, the leaves and 

.stalks may be gathered every three or four days. They should be cut ofi 

close to the ground whilst young and tender. A few older leaves should 

always be left to preserve healthy, vigorous growth.” Duthie and Puller 

state that in the Cawnpore district the average outturn is only 50 maunds Cawnpore. 

(less than 2,000 lb.) per acre. In Coimbatore, however, the yield has been adras. 

recorded as 6,250 lb, per acre. 

Utilisation .- — The corms contain much starch and constitute an important Uses, 
article of food throughout the coimtry, especially with the lower classes, and in Food, 
some districts, such as Travancore, the corms are of very special value. They are 
usually scraped or partially peeled, cut up into small pieces, and boiled like pota- 
toes. After boiling, the soft pieces are often fried in butter (gM) or oil and the 
usual Native condiments added. Sometimes also they are pounded into a paste, 
and in New Guinea they are said to be groimd^into flour and made into biscuits. 

A pickle prepared from the main root (dendu) with chillies, salt and lime-juice is 

sold in the bazdrs. The bazdr rate for the vegetable is said to be about IJ maunds 

for one rupee. Molhson observes that the stalks and leaves are cooked either diieares and 

separately or together. If separately, the fibrous cuticle of the stalk is removed 

and the inner part cut into short pieces and cooked with condtjneBlfcSia^d 
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To this preparation is added boiling oil (phodni) in which mustard, turmeric and 
spices have been mixed. The prepared dish is a sweet curry. The leaves 
are used as a sag or are chopped fine with the stalks and made into a curry. 
There are numerous other preparations of Jcachu leaves and stalks. Nicholls 
says that the mature leaves and stalks are an excellent fodder for cattle and 
food for pigs. 

All parts of the plant contain an acrid principle which is commonly supposed 
to be extracted by boiling. Thus on account of this acidity the juice of the 
petioles is often employed as a domestic remedy, being regarded as styptic and 
astringent. But this acrid principle was investigated in 1888 by Pedler 
and Warden in the case of the species C'. Kunth. (bish Jcachu)^ which alone 

is regarded by the Natives as poisonous and never eaten. The results of the 
above investigation were recorded in the Dictionary, and it may suffice to say 
that the poisonous principle was discovered to be due to very numerous bundles 
•of crystals of oxalate of lime, and thus to mechanical irritation similar to that 
produced by cowhage (Mimuixa prurie.ns) or chopped hairs administered in food. 
The crystals, it may be observed, are indissoluble in boiling water, but are 
rendered inert by water slightly acidulated with hydrochloric or nitric acid, 
and to a less extent with acetic acid. Hence in preparing Arum tubers 
for food the Natives almost always add an acid vegetable or fruit such as 
tarn ind. 

CO MI HO A, Jacq. ( Is modendron, Kunth.) \ FI. Br . 
Ind.j i.y 529-30; Engler in DC., Monog. Phaner., iy., 7-29; Engler and 
Prantl, Pflanzenfam., iii., pt. 4, 251-6 ; Index Kew., i., 593, suppL i., 
108 ; ii., 46 ; Burserace.®. A genus of small spiny, balsamiferous 
trees containing some 80 species, of wMch 60 are African and only 5 
Indian. Some yield Bdellium, others Balsam, and others Myrrh. 

C. Agallocha, Engl. ; Amyris Commiphora, Roxb., FI. Ind., ii., 246 ; B. Roxburghii, 
Arn. ; gugala, gugal, mhaishabola, gugar, gukul, etc. It bears, in fact, the same 
names as the next species. A native of Eastern Bengal, Sylhet and Assam. 
It was formerly supposed to 3 deld Indian bdellium or gugal, but its gum is now 
said to be used only as an adulterant of, and not as a substitute for, myrrh. 

C. ukul, Engl. ; Indian Bdellium, gugala, guggul, giXgal, guhkal, mukul, mai- 
shdkshi or maisdchi, koushikaha, etc. A tree found in the arid zones of Sind, 
Kathiawar, Rajputana, Berar and Khandesh. A gum exudes from incisions 
on the bark made in the cold season. It occurs in vermiform pieces of a 
brown or greenish colour, and is put on the market as a substitute for African 
bdellium. The Indian supply comes very largely from Amraoti and is used in 
Bombay, mixed with mortar, as a fine Cement (p. 293). It is e ployed 
MEDioiNAiiEY in leprosy, rheumatism, etc. Dutt {Mat. Med. Hind., 1900, 13^6) 
says that “ old guggulu is dry and without flavour or colour, and should not 
be used in medicine.” Moodeen Sheriff {Mat. Med. Mad., 1891, 93) remarks 
that the wholesale price is Rs. 4 per maund and retail 3 annas per lb. 

The commercial interest in the products of this genus centres on the foreign 
supply largely imported into Bombay. Of these mention may be made of 
Bdellium and Bysabol from Africa ; Balsam of Mecca {mor, baldsdn), an aromatic 
oleo^resin from Arabia ; and Myrrh, both that which comes from Africa (Somali- 
land) and that from Arabia. The best is the karam or banda rkaram, and the 
second quality the meetiya or chenai-bol. Recently Europe has begun to import 
these products direct instead of via Bombay. The value of bandar karam at 
Bombay is given as Rs. 34 per maund of 37 Jib., meetiya Rs. 16 to 26, refuse Rs. 8. 
In 1808 the East India Co. imported into England 63 cwt. of m 3 n:rh valued at 
£1,014 = £19 25. Id. per cwt. The present-day price is about £5 per cwt, but 
exact particulars of the import and re-export trade are not available. It is 
possible that some portion of the transactions mentioned under Boswellia (p. 174) 
belong in reality to Comnrizttiova. [Of. Kew BuU., 1896, 91— 4 ; KetiJ Mus. 
Guide, 1907, 39-40.] 

Holmes {Pharm. Journ. (ser. 4), iii., 606) says that myrrh now reaches 
London direct from Arabia and Abyssinia. When it comes from Bombay it is 
called Red Zanzibar. He has also urged that it would be preferable to retain the 
name Balsam odemlr on in preference to substituting Commiphora. [Of. 
Tschirch, Die Harze und die Harzbehalter, 1906, i., 391-410.] 
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COPP R AND RA : Cuprum, Its Ores, Its, Alloys 
nd M nuf etures ; Ball, Man. Econ. Geol. Ind., 1881, 239-80 ; Hoey, 
Monog. Trade and Manuf. N. hid., 1880, 102, 131, 164, 198-200 ; Eling and 
Pope, Gold, Copper, and Lead in Chota Nagpur, 1891, 95-170 ; Holland, 
Copper Mine of the Pat-Pat Gold Mining Co., SinghWimn ; Foote, Geol, 
Bellary, in Mem. Geol. Surv. Ind., 1 895, xxvi., 197-9 ; E.E.P., Rev. Min. Prod. 
Ind., 1894-6, etc. : Ind. Art. at Delhi, 1903, 16-7, 52-62, 475-6; Hayden, 
Rec. Geol. Surv. Ind., 1904, 1-4 ; Mem. Geol. Surv. Ind., xxxi., 172-3, 291-4 ; 
Holland, Rev. Min. Prod., in Reo. Geol. Surv. Ind., 1905, xxxii., pt. i,, 
104-5. The tanhdh, tdmd, tdmra, trambu, tdnibra, nohds, mis, shenbu, rdgi, 
haiyeni, etc. (copper and copper-ore) ; pital (brass) ; Tcdnsa (bell-metal). 

COPPER METAL: Occurrence and Production . — For detailed in- 
formation regarding the Indian mines and sources of copper ore, the reader 
is referred to the publications mentioned above. The indigenous industry 
of copper smelting may be said to have been dormant in India for many 
years, though some short time ago expectations of its revival were enter- 
tained in connection with two localities in Bengal, viz. Singhbhum and 
Darbhum. More recently discoveries of some value have been made in 
Darjeehng, Chanda, Garhwal, Assam and Baluchistan, etc. An elaborate 
historical account of the Chota Nagpur copper-fields is given by King and 
Pope in the work cited above, and will repay perusal. Holland says 
that copper was formerly smelted in considerable quantities in South 
India, Eajputana, and at various parts of the outer Himalaya, where a 
killas-like rock persists along the whole range and is known to be copper- 
bearing in Kullu, Garhwal, Nepal, Sikkim and Bhutan. He adds that all 
attempts by European companies to open up the deposits have proved 
unsuccessful and the Natives no longer work the ore themselves. Never- 
theless mining leases are still held and prospecting licenses are frequently 
granted for copper-ore. It will be seen from the statistics of the imports 
of foreign copper and brass that if a paying deposit could be opened there 
is a large annual demand in India which might be contested. It may be 
said of the ancient workings that they very rarely reached the pyritic ore 
because with their simple and inefficient appliances they were unable to 
cope with the flow of water which followed their mining operations. Hence 
the’ ore smelted was principally oxides and carbonates. 

Indian Copper and Brass Workers , — There may be said to be three 
classes of operatives concerned in the copper and brass trade, viz. smelters, 
foundrymen, and coppersmiths. Every village has its trade in copper 
vessels, and most have, in addition, their coppersmiths. The iron and 
brass foundries are often treated conjointly, so that separate statistical 
returns cannot be furnished. Thus in the Moral and Material Progress 
of India (1905-6, 178) the number of workers for 1905 is stated to have 
been 24,300. It has been repeatedly pointed out that there is a tendency 
for the copper and brass industry to become more and more concentrated 
in the towns, a movement which must contribute to its better organisation. 
Certain centres having become famous for their copper and brass manu- 
factures are securing a large proportion of the total trade and drawing the 
best workers away from the villages. Nevertheless the industry as a whole 
is said to be in a secure state compared with many of the other indigenous 
crafts, and this result is largely a consequence of the essentially hand-labour 
character of much of the goods turned out. 

Statistics of the Indian outturn of copper are not available, but in the 
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concluding paragraph will he found full particulars of the foreign trade, 
and these give the most accurate conception possible of the Indian copper- 
smith’s craft. 

Copper and Brass Wares. — The tamhd (Copper), pital (Brass), 'jasta 
(Zinc), rari^d (Tin and Pewter), and sisa (Lead). 

Each province has two or more centres noted for copper and brass works, 
hence the diversity of art designs in the ornamentation of these metals. Brass 
is an alloy of copper and zinc usually in the proportion of 2 to 1 or 4 to 3, but 
it is rarely made in India, being generally imported as sheet-brass. A cheaper 
but inferior alloy of copper, zinc and tin is called hharat, kasJcut, or kansd. But 
phul or kansi is the most constant of Indian alloys and corresponds to the bell- 
metal or whit© brass of Europe. It is a bright metal, takes a high polish, and 
is composed of copper and tin in the proportion of 7 to 2. Hoey mentions 
the kasbharas are the vendors (not themselves the manufacturers) of ornaments 
made from an amalgam of copper and zinc. The actual manufacturers are 
dhaliyas or hhariyas, the former easting in stone moulds, the latter in clay. 

In the Hindu order of purity gold is followed by copper, silver, brass and 
iron. Brass is detestable (makruh) to the Muhammadans, who prefer earthenware, 
but copper may be tinned and approved in that form. The Hindu ceremonial 
law prohibits phul or bell-metal as containing pewter {rangd). This is unfortunate, 
since phul is by far the most sanitary metal in India, and in it acid materials 
may be cooked and milk and curds kept, whereas such is not the case with copper 
or brass. 

Indian craftsmen manifest a wide knowledge of the technique and utilisa- 
tion of these metals and their alloys. The huge brass idols of Burma are cast 
with appliances and by a staff of operators absurdly inadequate when judged 
by European standards. Chain bangles and anklets {santh), often worn by the 
peasants, are moulded in Bajputana and elsewhere and sold at a few annas a 
pair that could not be manufactured in Europe or America at so small a price. 
[Of. Textile Journ., 1891, i., 78.] Between these extremes in magnitude and 
intricacy may be said to lie the long range of domestic and sacred utensils, in the 
production of which the craft has drawn to its ranks men of nearly every cast© 
in addition to the hereditary workers, the kaseras and thaiheras. 

Domestic vessels are rarely ornamented because, by ceremonial law, they 
must be scoured with mud before being washed with water. The commonest 
copper or brass vessel of the Hindus is the globular melon-shaped loid^ which' is 
flattened from the top and possessed of an elegantly reflexed rim. It is doubt- 
less modelled after the expanding lotus-flower (XeJttwhittwi »pecio»nnt). The 
Muhammadans have given the lota (or, as they call it, the tonti) a spout, in order 
to secure an approach to the running water ordained by the Koran for their 
ablutions. The spouted water-pot has given rise to a totally different series of 
metal-work, both domestic and decorative, from those connected with the Hindu 
lota. And perhaps to this may also be traced the broader (transverse) develop- 
ments of Hindu and the narrower (more longitudinal) designs of Muhammadan art. 

Ceremonial implements and the vessels elaborated from these are richly varied 
in shape and ornamentation. Examples are the kosa or panch-patr^ a spathe-like 
vessel used in raising water ; the kusi or achmani or spoon used by the priests in 
sprinkling holy water ; the dhupddni or censer ; the sinhasan or idol-throne of 
lotus-leaf pattern ; the hanging lamps {arti) ; the bells (ghantd), and in particular 
the chains by which these are suspended in the temples ; and the designs usually 
adopted for idols, especially those portraying the youth and pastoral existences 
of Krishna, are all highly artistic and have contributed very greatly to Indian 
conventional art. The following publications will be found useful as reviewing 
the chief centres and styles of Indian copper and brass work : — 

Pajstjab and Nobtheen India : KjpHng, Journ. Ind. Art, 1884, i., pt, 1. ; Old 
Kashmir Copper Ware, l.c. pt. v. ; also Copper and Brass, Delhi, l.c. 1887, Amritsar, 
and Lahore, 1888; Johnstone, Monog. Brass and Copper Ph., 1888 ; C. H. B. 
in Civil and Military Oaz., Jan. ^5, 1902. United Peovinoes : Benares Ware, 
Journ. Ind. Art, 1885, i., pt. 7 ; Moradabad Ware, l.c. ; Crooke, Copper and Brass in 
Mirzapore, l.c. 1893, No. 44; Dampier, Monog. Brass and Copper U. Prov., 1894. 
Rajputana and Centeax India: Hendley, Jaipur Mus. Cat. ; Brass, Copper 
and Mixed Metal-wares of Jaipur, Journ. Ind. Art, 1886, i., No. Ja%pur, 
Lucknow, Kashmir, Copper and Brass, etc., l.c, 1891, No. 35. Bombay '. Hammered 
Copper in School of Art, Journ. Ind. Art, 1886, i., No. 1 1 ; Brass and Copper Bom- 
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hay, Journ. &oc. Arts, 1895-7, vii., No, 55, 13. Madras : Heyne, Tracts on Ind., 
1814, 108-17; Tanjore Work, Encrusted Ware, Journ. Ind. Art, 1886, i., No. 14; 
Holder, Monog. Brass and Copper Wares, Madras. Central Provinces : Monog. 
Brass and Copper Ware, 1894. Bengal : Mukharji, Art Manuf., 1888 ; Monog. 
Brass and Copper Manuf,, 1894. Assam: Gait, Note on Copper and Brass 
Wares in Assam, 1894; Ind. Art at Delhi, 1903, 42-52. 

COPPER SALTS. — The most important is the Sulphate — Blue-stone, 
nila-ihuthia {nila-tutia), mor-tuttd, mmjil-tuttam, turichu, qalqand, doutka, 
etc., etc. Speaking of this salt, Holland observes : “ For many years 
pyritous deposits in India have been turned to account for the manufacture 
of soluble sulphates of iron and copper,” as also in the manufacture of alum 
— the double sulphate of alumina and potash. He then discusses the im- 
portance of the manufacture of sulphuric acid (see pp. 50-1) as a link in the 
chain of production of many of the most important chemical and metal- 
lurgical industries — such as soap, glass, paper, oils, dyes, etc. He further 
points out that it is a by-product of such value as to admit of the 
smelting of ores which it would be impossible otherwise to undertake. But 
in Europe the price of sulphuric acid has been reduced, during the past 
100 years, from £30 to £2 a ton, and in consequence this originated such 
activity and far-reaching competition as to have all but exterminated 
the ancient Indian manufacture of alum, 'copperas, blue-stone and the 
alkalis and akaline earths, reduced the export trade in nitre, rendered 
the smelting of copper and several other metals no longer profitable, 
robbed the country every year of nearly 100,000 tons of phosphatic 
fertilisers, and compelled India to pay ten million sterling for products 
obtained in Europe from minerals identical with those lying idle in 
India. Under the account of Alkalis and Alkaline Earths (pp. 50, 55) 
it will be found that this subject has been incidentally discussed already. 
So again under Coal and the anufacture of Coke (p. 347) mention 
will be found of the loss to India of a valuable manure. Hence it 
may fairly be said that a more important and more immediate direction 
for developing India’s productive resources could hardly be mentioned 
than the utilisation of her pyritous deposits by the modern economical 
methods pursued in Europe. As exemplifying this contention it may be 
pointed out that the production of sulphuric acid from iron pyrites was 
in Germany 358,149 tons in 1882 and 754,151 tons in 1898. Of that 
large quantity only 25,000 tons were exported ,* the balance was used up 
in the German chemical industries which within the past three-quarters 
Df a century have expanded from a mere nominal value to a capitalisa- 
bion of £50,000,000. 

The manufacture of copper sulphate as pursued in India at the present 
lay is on a very small scale. The knowledge of its possible production 
:rom pyrites has been possessed by the people of India from a remote 
intiquity. The pure salt is, however, imported extensively from Europe. 
Vledical writers, such as Dutt, give particulars of the methods of refinement 
mrsued with the salt that is to be used for medicinal purposes. These are 
rery possibly of questionable advantage. Blue-stone is extensively used 
n medicine, in dyeing, and as an ingredient in one of the best- known 
ind most valuable fungicides — the ‘‘ Bordeaux Mixture,” (See Ca ellia, 
).229.) 

Copper Acetate, Verdigris (zangdr), is manufactured by the sirJcaJcash 
)T vinegar makers. They buy up copper filings from the coppersmiths. 
Chese are put into a jar and covered with distilled vinegar {arag). The pot 
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is closed at niglit but open during tbe day. After twenty-four hours the 
arag is poured ofi and mixed with water and left to evaporate until only the 
zangdr remains. Copper acetate and the arsenite of copper are used 
as insecticides and as colouring reagents. Zangdr yields a blue-green of 
great beauty. \Qf. Hoey, Monog. Trade and Manuf. N, Ind., 1880, 195.] 
TRADE IN COPPER, etc. — O’Conor (Rev. Trade Ind., 1898-9, 15) 
says, ‘‘The trade in this metal follows closely the fluctuations in its 
price and in the material condition of the people. In a time of 
scarcity and famine the imports fall in a marked degree, the copper 
utensils of the household being the first articles parted with in the 
pinch of distress. For the time earthen utensils are substituted, 
and the stock of copper in the braziers’ shops accumulates. When 
plenty reigns again, copper pots are in active demand and the import 
trade is lively.” The instability of price owing to the operation of 
speculators is another factor which adversely affects the Indian 
market. Any rise of price has an immediate efiect in decreasing 
the demand for copper and throwing the people back to earthenware 
(Rev., l.G. 1901-2, 9.) O’Conor returns to this subject and observes, “ So 
much, however, is this, trade a sort of economic barometer measuring 
the presence or absence of pressure on the people, that the figures of the 
trade merit attention : — 


Imports in Gwt. of Copper, 


1896-7 


. . 240,648 

1901-2 . . 


. . 193 , 822 . 

1897-8 


. . 322,348 

1902-3 . . 


. . 395,850 

1898-9 


. . 251,301 

1903-4 . . 


. . 433,091 

1899 - 1900 .. 


90,846 

1904-6 . . 


. . 427,233 

1900-1 


. . 169,971 

1906-7 . . 


.. 211,959 


To the returns quoted by O’Conor have been added (as a matter of 
convenience) the figures for the years 1902 to 1906. 

Robertson (Rev. Trade Ind., 1904-5, 8) remarks, “ After five years 
of steady progress the imports of copper have fallen by 1*3 per cent, in 
quantity and 2' 7 per cent, in value.” “ Owing to the rise of prices in 
Europe, caused by large demands for America and China, imports of both 
unwTought and wrought copper were greatly restricted during the last 
quarter of the year. The sensitiveness of the Indian demand to price 
changes is always noticeable, for besides its increasing use for industrial 
purposes, copper as the material for household utensils is an article of 
great importance in the domestic economy of the people, and their ability 
to satisfy their requirements is regulated first by tbeir material prosperity, 
wbicb is principally a question of good or bad crops, and secondly, by 
the commodity being cheap or dear.” The ominous decline thus briefly 
indicated became even more marked in 1905-6, when it amounted to 36’5 
per cent, of tbe quantity and 32 per cent, of the value. [0/. Noel-Paton, 
Rev. Trade Iw^., 1905-6, 10.] 

But to obtain a full conception of the traffic it is necessary to add to 
the above imports of copper those in brass of all kinds. These fluctuate 
from 10,000 to 12,000 cwt., valued at from 6 to 8 lakhs of rupees. The 
grand totals for the years 1902-7 thus became ; — 1902-3, 407,494 cwt., 
valued at Rs. 2,03,28,458 ; 1903-4, 444,188 cwt., Rs. 2,23,37,805 ; 1904-5, 
437,043 cwt., Rs. 2,16,65,708 ; 1906-7, 223,097 cwt., Rs. 1,46,88,046. 

The major portion of the imports come from the United Kingdom. 
Of the supply (copper only), 433,091 cwt., secured by India in 1903-4, 
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the largest quantity imported in the last five years, the United Kingdom'- 
supplied 293,595 and each of the following countries furnished from 18 000'^. ’ u > ' 

to 25,000 cwt*. VIZ. Ceylon, Hongkong, Belgium, Germany and Japan. " 

Bombay far the largest share (228,874 cwt. in 1903-4), followed 

by Bengal (163,908 cwfc.) and by Madras, a long way third (34,501 cwt.). 

/ TQAQ " Hobson- Jobson, D.E.P., 

(ed.. Orooke)^, 1903,^ 548-9 ; Kanungulace^. Coptis or Gold Thread iU 521-6. 
tita, 7na7mra ( ? md^nird^i), 7nahmira, 'pita-Icarosmia. A small stomless 
root-stock, met with in the temperate regions of 
the Mishmi hills, east of Assam. The plants are said to grow on the 
ground among the moss around the stems of trees. 

n additional information is available since the publication 

of the Dictionary and the original article should therefore be consulted. Four 
reasons, it will there be found, were given for questioning the absolute identi- 
fication of the tonic drug prepared from this plant with the “ mamirds ’’ of earlv 
European writers. 

through Assam, but a Chinese root, the identity supply 
of which must be regarded as uncertain, is also imported into India. The latter 
may possibly be a different species of for it is to be observed that 

• affords a medicinal root in Japan, whilst <7. t^ ifoUa, Salfsb. 

;^elds both a medicmal root and a yellow dye in North America. [Cf. Wiesner, Die 
Poto. dea Pflanzenr., u., 477.] But the thicker Chinese rhizome as described 
seems to recall some of the forms of katki or huru, such as jpici^o- 
rUisia JKiirroa, GentUma Jiurroo, Cosciniii^n, f&nestrattttn , Stcertia Chirafa 
etc It IS just possible also that one or other of these roots may be sold Substitutes 
as ttto in the Upper and Western Provinces. Indeed J. D. Hooker was 
actually presented in Sikkim;^ with a handful of the so-called " teeia,” which he 
Identified as ^lerorM^a. It would thus seem highly likely that that! 
bemg the most abund^t Indian equivalent, may have been at an early 
date identified with the classical mamirds, and called mdmirdn. At all 
ewnts it IS largely sold tluoughout India and is frequently mentioned in 
The Bower Manixseri/pt of date 5th century. Moreover it is worth notinc 
that and doubtless many other yellow bitter drugs 

contam ^rberwe, which, it would seem, constitutes their efficacy as eve- 
salves. For example, from Mussourie and other localities on theN.W. Himalava 
the roots of are collected and sold under thenamemomsK 

^tohison speaks of the roots of both a CorudaUs and a amaiUum beine used 
in Afghanistan as a drug, which is there called mdmirdn. Two sample! were 
examined by Bhaduri and found to contain 6-86 and 6-5 per cent. Lrberine 
respectively (Rept. Lahor. Ind. Mua., 1902-3, 29). In oonoWon it may be 
noted that c. Teeta and the use of mdmirdn as an eye-salve were unknown to the 
banstat medical witers— they are doubtless of Muhammadan introduction 
(bee Berberis, p. 130.) 

Apart from the utilisation of copUs as a collyrium or eye-salve, the root rniitn-inm 
makes a valuable tonic m the debility following fevers, etc., but it is not a febri- 
fuge. There_ appears, however, to be a considerable demand for it in India 
f found profitable as a cultivated plant. But it may bo here added Mishmi Poison, 

that the Mishmi poison consists of a mixture of powdered tltd with the puln 
of an acid glutinoiis fruit such as nuteuUi speeiasa. It is generally employed 
for killing wild animals. [Cf. Pharmacog. Ind.^ iii. (app.) 9^3 T 
^ ^The Mistois gather the roots of the titd, towards the end of the rainy season, Trade m TUa 
and carry them, packed m tiny wicker-work baskets, to Sadiya, where they are 
bought by Assamese and Bengali merchants, apparently at about M. per oz 
The drug found in Bombay comes from China via Singapore in bulk, th^better 

and thinner root fetching about Bs. 3 J per lb. and the second kind Bs. 2 . 

T ^ •®''- 7nd., i., 396-8 ; Tiliace.®. Tfie D. .p.. 

Jute Fibre oU commerce Jew’s Mallow ; the patta, jida; jata, Mlas&ca U-. 634- ; 

ot banskrit authors (according to Skeat, Dutt and others). It is, however 558- 0 . 

by no means verj" clearly nor fully indicated in the classic literature of 
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India. In the vernaculars it is the 'pdt, jhut, jhoto, jhuto, etc. When 
specially used as a vegetable it is nalita or nadika — the molochia or me- 
lochia of the Arabs. The fibre is pat, koshta, etc., the coarse sackcloth 
woven of it and formerly used by the very poor in Bengal is tat, and the 
bags made of it are choti or goni. 

pecies and Varieties. — It may be said that there are two important 
cultivated forms of this genus and many wild species which are distributed 
throughout the tropics of Asia, Africa, and America. Geographical 
evidence is thus very nearly unavailing in any efiort that may be desired 
to trace out the origin and history of the chief cultivated forms : — 

C. e psul Pis, Linn. ; Plukenet, Aim. Bot., 1696, ii., 18, t. 255, 
f. 4; Ganja sativa, Rumphius, Herb. Amb., 1750, v., 212, t. 78, f. 1; 
Lamarck, Encycl. Bot. (under Oorete), 1786, ii., 104, t. 478, f. 3 ; Loureiro, 
FI. Cock., 1790, 334; Jones, As. Res., 1795, iv., 297 ; Eoxburgh, Trans. 
Soc. Arts., 1806, xxiv., 146, 151; Carey, As. Res., 1808, x., 11; Wight, 
7c. PI. Ind. Or., 1840, i., t. 311 ; Jacquin, Eclogce PI., 1844, ii., t. 119 ; 
Hooker, Journ. Bot., 1850, 91-2, t. 3 ; Bretschneider, Hist. Europ. Bot. 
Disc, in China, 1898, 35, 239, 440 ; Sadebeck, KuUurgew. der Deut. Kolon., 
1899, 299-303 ; Jumelle, Les Cult. Colon. (Indust.), 1901, 41 ; Wiesner, 
Die Rohst. des Pflanzenr., 1903, ii., 330 ; Sender, Trop. Agrik., 1903, hi., 
654 et seq ; etc., etc. 

This is the ghi nalta pat of Roxburgh {FI. Ind., ii., 581) and the 
narchd of Butt {Mat. Med. Hind., 1900, 302). The fibre is the true 
pdt or koshta, the latter name being possibly derived from the Sanskrit 
kosha a sheath and given in allusion to the fibres around the stem beneath 
the bark. It is recognised by its glabrous leaves, small flowers and sub- 
globose, not beaked, but warted fruits. As pointed out in the Dictionary, 
however (7c. 536), the fruit in the cultivated species of the genus Cor^ 
chorus, as in BrassicUf is very variable. It seems, in fact, probable that 
the peculiarities of the seed are much more constant than the shape of 
the fruit or the number of its carpels and valves. It is thus highly likely 
that this, as also the next form, are but cultivated conditions unworthy 
of the specific positions usually assigned to them. They are at all events 
each representative of groups of cultivated races that vary in colour of 
stem, shape of leaf, degree of hairiness, size of flower, shape and number 
of valves of fruit, etc., etc., until a panorama of specimens might be 
assorted that would not only break down the separation of capsularls 
from but might even endanger the positions of C\ trilocularis 

and C. acutangulus. This much is certain, namely that if specimens 
be furnished in flower but not in fruit, the two chief jute plants can with 
difficulty be separately distinguished. 

Mr. BurkiU in a report submitted on November 7, 1903, to the Director of 
Land Records and Agriculture, Bengal, as the result of his critical study of the 
races of this species, has pointed out that when grown in proximity to each other 
all these become crossed so freely that in a remarkably short time the progeny 
cannot be recognised as anything more than mongrels. The fl,owers are freely 
visited by bees and appear to be most readily cross-fertilised, though a certain 
percentage of self-poUination also occurs. BurkiU remarks, moreover, that 
there are hardly any naked-eye*' features that one can seize on whereby to dis- 
tinguish the races of jute, except the colour of the stems and leaf-stalks, the 
time of flowering and the height that the plants attain. The only one of these 
characters serviceable at thinning time is the first, and this in BurkiU’ s opinion 
may have led to the development of the special red or green races that are 
characteristic of certain districts. N. G. Mukerji and R. S. Finlow, who 
wrote a note on explorations conducted by them in 1904, say there are three 
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chief forms of t'. eapsutaHs. These are the Tarla^ the Bombay and the Desival. 

The first grows the tallest (10 to 12 feet) while the last attains to only 7 feet, and 
the Bombay to 9 feet. The tarla stands waterlogging better, i.e. it does not Tarla 
get so “rooty” if late in the season there is an accumulation of 4 or 5 feet of 
water in the field. The Bombay and deswal both get rooty under these circum- Bombay 
stances. The deswal comes to maturity early in July or even late in June, and Deswal/ 
has not, therefore, much time to get rooty, but it branches freely. The Bombay, 
though it gets rooty does not branch much, and bears very little fruit. The 
tarla is the form preferred where there is liability to much immdation. 

Habitat. — Bretschneider {l,c. 441) observes that a species of eovchorut^ is Habitat, 
grown to a large extent in the plain of Ning-po. In China this fibre is used in the 
manufacture of sacks and bags for holding rice and other grains. So again, he 
says, jute {eorehovus sp,) is the most important fibre plant of the plain of Tientsin. 

It grows to a great height. The Board of Trade Journal (Oct. 29, 1903) speaks 
of the exports of 40,000 cwt. of jute from Tientsin. The specimens in the Kew Chinese 
Herbarium show that the Corciioni^ of Tientsin is the present species. 

Further, Roxburgh tells us that a reddish-stemmed form of c\ vapsuiaris had 
been successfully acclimatised in Bengal, the seeds of which came from Canton. 

This, he adds, yields a better quality fibre than the eapsntarift of Bengal. 

So far as India is concerned to-day, ty. eapstiiaviH is grown mainly in Eastern ^^-stern Bengal, 
and Northern Bengal and Assam, and thus in a coimtry that possesses many 
strongly Chinese peculiarities : seen in the people who inhabit it, in their articles 
of food and nature of some of their social customs, as also in the climate and 
soil of their country (see Boehmeria nivea, p. 148). If, therefore, one were pressed 
to give an opinion, based on botanical data, as to whether or not jute was in- 
digenous to India, that position might have to be conceded for o. outoraus — 
the least important of the two jute plants, but very possibly would have to be 
refused for c, capmaatHfi, rmless an exception were mad© in favour of Eastern 
and Northern Bengal, a tract of India with strong Chinese characteristics. In fact 
at least on© of the best varieties, c. capmtiaris, has already been indicated as 
derived from China, though in connection with the earliest published drawing 
of that species the author (Plukenet) speaks of it as the American plant with 
long leaves and striated sub-rotund fruits. 

I have in the Dictionary (l.c. 536) discussed the specimens of this species seen Herbarium 
by me in the Calcutta Herbarium. It may be useful to give here some par- 
ticulars of the examples in the Kew Herbarium. Ko specimen in either col- 
lection is stated by the contributor to have been found wild in India, in the Malaya, 
in China, or in Japan. With the exception of a specimen from Natal (of which 
little is known) there are no examples of this plant from Africa, Arabia or America. 

The following may be specially mentioned : — From India — Upper Assam (by 
Jenkins) ; Bengal; Sikkim Terai, a remarkable example collected by Hooker 
and which has long narrow linear, deeply and uniformly serrate leaves ; other 
examples of the typical form from Moradabad ; Saharanpur ; Kanara, and 
Mysore. From Ceylon — a few sheets. Many examples from Ohina^ most of 
them stated to be cultivated and on© accompanied with samples of the fibres 
and fragments of the textfies mad© of it, viz. that from Ningpo (Hosie’s collec- 
tion) ; Foochow (Carles) ; Kiu kiang (Shearer) ; Yangtsze-kiang (Faber) ; Hong- 
kong (Champion, cultivated). [C/, Hemsley, Journ. Linn. Soc. {Bot.\ 1886, 
xxiii., 94.] From Japan — two samples, one said to be cultivated, the other no 
record. Lastly from Perak, Tonkin (Balansa’s collection) ; Sarawak and the 
(7e?e6es— fairly complete sets, but none of them stated to have been found in a 
wild condition. 

Not a few authors have, however, affirmed that this plant is wild in China, iTot 
the Malaya and India. I repeat there are no botanical specimens either in the Bidigenous to 
Calcutta or the Kew Herbaria to support the opinion that it is indigenous to 
India, and in my personal experience it nowhere exists there, even in a state of 
acclimatisation. It is a cultivated plant of a very restricted area, and one 
subject to greater racial modification than the next' form. 

C. litopi , Linn., including C. deCeinang'iilarls, Roxb., FI. Ini., India 
ii., 582; Camerarius, Hort. Med., 1588, 47, f. 12; Prosfer Alfinus, Be PI. generally, 
1592, 39 and t.; Parkinson, CTeai. Rot, 1640, 309 and fig. ; Plukenet, 

Aim. Bot., 1696, 17 ; Phyt., 1. 127, fi. 3^ 4; Forskal, FI. Mygp. Arab., 1775, 

101 ; Lamarck, Rot, 1786, ii., 103, t. 478, f. 1 ; Rot 1828, iv., 
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f. 2810 (but fruit a little too pointed) ; Eicbter, Codex, Bot. Linn., 1840, 
525 (shows that Linn, first included Plulc., t. 127, f. 3, under this species 
and subsequently placed it under 0. cestuans, S'p. PL, 1762, 746 ; but 
Linn, cites in addition Browne, Triumfetta, in Nat. Hist. Jam., 232, t. 25, 
f. 1 — a plate that in niy opinion is rather C. acutangulus) ; Martins, 
FI. Bras., 1842, xii., pt. iii., 126 ; Prain, Beng. Plants, i., 286 ; etc., etc. 

The vernacular names usually given to this species cannot be accepted 
as separately distinguishing it, though han-'pdt is its most general name — 
a circumstance indicative of its frequency as a weed of cultivation. So 
also the fibre of this form is perhaps that very generally designated as 
desi 'pdt or tosha. Moreover the plant is (even in India) the edible species of 
authors, and it is j ust possible that it corresponds with the Jew’s Mallow and 
even the melochia of the early writers. Mukerji {Handhooh Ind. Agri., 1901, 
298) would, however, seem to think C. capsularis is the vegetable and 
(7. olitorius the medicinal form. It is thus possible that the tender 
shoots of both species are eaten. The Indian names — ndlita (a corruption 
of the Sanskrit nadika), nutia, narick, sag, etc. — may, however, be accepted 
as mainly denoting the present species. It is, therefore, somewhat sur- 
prising that the plant figured by Eumphius as the sag of Bengal should 
have been C. capsularis. This was most probably a mistake due 
to his not having personally investigated the Bengal plant. The Gan^a 
sativa of Eumphius (his cultivated species) is undoubtedly, however, C. 
capsulariSf while his Ganja agrestis (or the wild form) is not a species of 
Corchortts at all. It would thus seem fairly certain that Linnseus was 
in error when he identified the latter as C. olitorius, and to this 
error very possibly is attributable the statement, made perhaps more 
emphatic than the facts justify, viz. that C, olitorius is indigenous to 
India. But it is curious that Eumphius should have regarded C. 
ca2>sularis as the special cultivated form, since in Egypt, Africa, America 
and India, C. olitorms is the edible and hence the cultivated plant of 
most non-Indian authors. Sir William Jones while discussing the sand 
{Orotalaria jtincea) incidentally speaks of the ‘‘ Capsular Corchorus,^^ so 
that by 1795 the two forms may be assumed to have been accepted by 
Indian botanical authors as distinct. 

The^ leaves of c. oUtoviui^ are usually glabrous, except on the petioles 
and veins of the undersurface ; the flowers are seemingly larger than in c. 
capmiia f'is ; the capsule is elongate, cylindrical, usually not materially tapered 
at either end, glabrous, smooth, beak long, straight, cells and valves generally 
four but five not uncommon. It would seem that the fruits are longer, thicker 
and smoother in the African than in the Indian forms, though apparently the 
fruit is smooth when collected mature and warted when immature. Some of 
the African and Egyptian forms have the fruit tapered at both ends : this is 
not true of the Indian plant. 

abitat. — In the Flora of British India {l.c. 397) it is observed of this species 
that it is indigenous in many parts of India, and distributed by cultivation to all 
tropical countries. The chief centres of its Indian cultivation are the districts of 
Bardwan, Khulna, 24-Parganas, Hughli, etc., but it is met with here and there 
completely acclimatised on roadsides and margins of fields all over India and 
Burma. Its claim to being strictly speaking indigenous, however, rests on 
doubtful evidence. It is certainly more frequently and more widely met with 
in India than is c. eupsuinris. It seems also fairly certain that in India it is 
a much less variable plant than the “ Capsular Corchorus.’* But it may be said 
that while alt the forms met with in the Indian jute area do not (on the botanical 
standard) amount to|Jmore than cultivated races, there are numerous allied forms 
met with in Africa, Egypt d America that perhaps deserve to be recognised 
as definite varieties. But on the other hand several plants described by bot ‘^ts 
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as species might very possibly be more accurately treated as varieties of the present. 
But it is hardly matter for surprise that a pot-herb, met with throughout the 
tropical re^ons of the globe, and which has existed at least for centuries under 
garden cultivation, should have assumed a multiplicity of varieties and races ; in 
fact the comparative paucity of Indian forms is a significant circumstance. In 
India it is invariably found on high and dry land, hardly ever under the inundation 
indispensable with c. enpsitiaris. It is admittedly inferior as a source of jute, 
and is never cultivated where f'. is possible. But it occasionally 

grows taller than even some of the forms of c. fapstiidyis, such as the deswal ; 
it prefers sandy loams, and takes a longer time to come to maturity (September 
and October, the deswal season being July). 

In the Kew Herbarium there are numerous interesting samples of this species 
the labels of which occasionally bear instructive notes, a few of which may 
be here quoted : — From India — Madras, cultivated in gardens; Mysore (Bottler’s 
specimen has the note that paper is made from it in Bengal) ; Lower Bengal; 
many ; Burma, Ava (Wall, herb.) ; Belgaum, Bitchie’s, said to be eaten but not 
cultivated, though always found near cultivation ; Moradabad ; Amballa, in 
cornfields; Kumaon, up to 4,000 feet ; Nepal; Simla, up to 4,000 feet in fields. 
Afghanistan, roadsides and fields ; Sind, occasionally. From China — Yunnan. 
From Ceylon, up to 3,000 feet. From Africa and Egypt — Liberia (Sir H. H. Johnston 
contributes a plant with very large smooth fruits, and narrow, thick, and sharply 
serrate leaves) ; Angola ; Senegambia ; Sierra Leone, cultivated ; Zambesi 
(vernacular name terere = eaten) ; Niger river, in fields ; Kordofan, edges of 
fields ; Khartoum ; Lake Nyassa ; Cross Biver, Old Calabar. From Madagascar. 
In the West Indies — Cuba and Jamaica, cultivated from Calcutta seed. From 
Mauritivs, introduced before 1864, now a weed. From Java, Philippines, etc. 
From Aicstralia — ^Alligator Biver (leaves very narrow), etc., etc. 

CULTIVATION IN INDIA. 

History. — The history of the modern jute industry is exceedingly interesting 
and at the same time closely associated with the British rule in India. There can 
be little doubt jute fibre has been Imown in India from comparatively ancient 
times, but the confusion that existed, almost down to the middle of the 19th 
century, in the use of the words sah, bhanga, pat, goni, gania (gunny), hemp, etc., 
renders it often a matter of supreme uncertainty what particular fibre may have 
been indicated by the majority of writers who use one or other of these names. 
It would seem more than probable that san-hemp (the fibre of Crotalaria juncea, 
see pp. 430-7) was better or earlier known to the ancient Hindus than were jut© or 
even the true hemp (Cannabis sativa, see pp. 251-5). Moreover, it is almost safe 
to assume that for many centuries the names mentioned were used almost 
S3monymously, just as in modern commerce there are perhaps a dozen widely 
different fibres all called hemp. Hence also the expression, frequently met with 
in Indian modern trade returns, of ‘‘ hemp other than jute,” which shows that 
jute was viewed as but a form of hemp that it had been found desirable to record 
under a separate heading. The first commercial mention of the word jute ” occurs 
apparently in the returns for 1828, and it seems fairly certain the vernacular 
name pat had by then been fixed as the equivalent of jute. In the Bengal Board 
of Trade, constiltations for January 14, 1793, for example, we read of the con- 
tinued efforts made to establish Indian hemp as a recognised trade fibre. This is 
reproduced by Bobert Wissett (Treatise on Hemp, 1808, 23) and again in Milbum’s 
Oriental Commerce (1813, i., 283 ; ii., 209-11). The returns quoted in the last- 
mentioned work are for the years 1786 to 1803. It is pointed out that there were 
various qualities of hemp such as ‘^sann, ghore-sann and the paut,” which last, as 
“ it does not grow to the height of above 4 feet ... is not a profitable article 
to the landholder.” “The leaves and tender shoots are used as an article of 
food.” The plant in question was in all probability €. oUtoHus- But, farther 
on, allusion is made to cooch-murden~paut and amleeah-paut ” ; the former may 
have 'be>&xx c. caxmi^iar is, and the latter no doubt was nihisciis eannahitvtis. 
About the period indicated the East India Company made a great effort to 
discover a good substitute for Kussian hemp, to be employed in the manufacture 
of ropes and sail canvas. This led to many practical and useful discoveries. 
Boxburgh wrote in th^ Transactions of the Society of Arts a paper on the 
culture, properties and comparative strength of hemp and other vegetable fibres, 
the growth of the East Indies ( 1804, xxii., 363-96 ; 1806, xxiv., 143-56). In a letter 
to the Court of Hirectors of the Company (dated 1795) housed the word “ jute.” 
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Col. Sir E». Temple has pointed out {Ind. Antiq., 1901) that that name occurs, 
however, in the log of a voyage made in 1746. It has been suggested that the 
gardeners employed at the Botanic Gardens, Calcutta, were in Boxburgh’s time, as 
they are to-day, natives of Orissa, and hence that the word “ jute ” may have been 
but an Anglicised form of their name for it — viz. jhut. But the incident mentioned 
by Temple carries the word back forty years before the date of the foundation 
of the Royal Botanic Gardens, though it is quite likely all the same that 
it came from jhut. The origin of the word gunny is curious. It no doubt comes 
direct from the Sanskrit goni^ “ a sack,” but in modern usage, in the form ot 
ganjay it denotes the narcotic of Caimaifis and has thus been transferred 

from a fibre to a resin. Whether or not goni exclusively denoted the sacking of 
the true hemp {vanudhis saUim) need hardly be discussed in this place. It was 
early applied to sacking made of CrotaJarin fibre and even to that of Cot'cUorus, 
hence Rumphius (Z.c. 212) gave the jute plant the name of ganja {gania) sativa. 

The early references to the jute plant down to the middle of the 18th century 
may be said to be very largely concerned with identifying the pot-herb which 
Pliny ( 7 9 a.d . ) describes as being used by the Egyptians. Considerable uncertainty 
prevails as to its being the melochia {melohyeh) of the Arabs. Simon Januensis 
(1473), for example, speaks of the leaves as being hawked in the streets of Baby- 
lon. Rauwolf (1583) was apparently the first traveller who critically examined 
the melochia, which he found being cultivated on the banks of the Euphrates, 
and which he says was largely eaten by the Jews near Aleppo. Camerarius 
(l.c. 47) was perhaps the first botanist who figured it, and his engraving is an 
excellent representation of one of the African forms identical with or closely 
allied to c. oUtoHns. It had been prepared by Gesner but never published, 
and he lays stress on the fact that it shows the bearded base of the leaf and 
the cylindrical fruit — characters which had not been previously made known. 
Corchoruat, as accepted by modern botanists, was thus in the sixteenth 
century definitely determined to be melochia. But although this pot-herb of 
the Arab writers and Eastern travellers (from perhaps 1000 a.d. onwards) was 
unquestionably an edible Coreiioms, it is fairly certain that the molochine cloths 
of Greek and Latin authors (Arrian, Pausanias, Pollux, Nsevius, etc.) were not 
jute textiles. Yates (Text. Antiq., 303-4 et aeq.) is of opinion that the molo- 
chine cloths brought from India were made of MihUeuft fibre. In the Peri'plua 
the molochina were said to be procured from localities identified as Ujjain and 
Junnar. The fibre of the former locality could hardly have been other than 
JXibi setts Vdnnahintis, while the latter most probably was CrotalaHa Juneea, 
if guessed at purely and simply on modern experience of the distribution of 
the fibrous plants of India. 

In the Ain-i-Ahhari (1690, Jarrett, transl., ii., 123) mention is made of sack- 
cloth (tdt), but whether of jute, san-hemp, or even of the true hemp cannot be 
ascertained ; but Jarrett, in a footnote, identifies it with jute and the district 
of Rangpur. That textile was, however, made at Ghoraghat in Eastern Bengal, 
and thus in the very heart of the jute country, so that it may perhaps be assumed 
to have been the jute textile in which, about the time in question, it is believed 
the poorer people were clad. For two centuries after the date of the Ain no 
mention is made of any fibre or textile that could with certainty be taken as having 
been jute, though all coarse textiles appear by that time at any rate to have 
been spoken of as gunnies. W. Foster, for example, has drawn my attention 
to a passage (in Engl. Factories Ind., 340) of date Surat 1621 in which packages 
are spoken of as “ gunned.” This could not have been jute cloth, but more 
probably was a textile of Crotai<tria or jaihisc^is, since even to the present 
time jute is not produced in the Bombay Presidency. Curiously enough the 
coarse textiles made in England, about the time here indicated, were characterised 
in Persians “ Sackcloath Londre” (Fryer, New Acc. E. Ind. and Pers., 1672-81, 
224), and it is thus even questionable how far the simple use of the word “ sack- 
cloath” or its vernacular equivalent “iai” can be accepted as denoting jute 
fibre. Frequent mention is made by Foster (Ic. 76) of gunny among the 
articles to be sent from Surat to Persia. 

In this connection also it may be regarded as significant that Rheede (India’s 
earliest scientific botanist) is silent regarding the species of Corciioi'iis, although 
both efipsuiaris and c. oUtoriits have been repeatedly collected subsequent 
to his time on roadsides and as weeds of cultivation, not only in Rheede’ s special 
country— Malabar— but here and there throughout both Southern and Western 
India. On the other hand, Rumphius, as already pointed out, gives a most 
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instructive account and figure of eapsuittris {Ganja sativa). Its common Eumphius’ 
name, he says, is Sajor Bengala, “ either because it is plentiful in Bengal or Account, 
because it is the chief pot-herb ” of that country, where it is known as padhac. 

Presumably padhac may be a variant of the present-day name pat. But Rum- 
phius adds that it was much cultivated in Bengal, Arakan and South China, from 
which last country the seeds had been obtained by Amboina via Butona. He 
does not say whether in Bengal it yielded a fibre as well as being a pot-herb, but 
of China he remarks, “ Fine white thread is made from the bark which is stronger Chinese Jute, 
than cotton, but rather apt to curl up. It is used in the raw state or may be 
separated by aid of lime water, then bleached in the sun.” The silence preserved Pm-ified by 
by Rumphius regarding the Bengal fibre, and his having laid special stress on its 
being a Chinese fibre, are features of his remarks regarding Corehonis which, 
when viewed alongside of the statement of its being the chief sag or saj (pot-herb) 
of Bengal, are certainly very significant circumstances. All writers seem agreed, 
however, that if be not indigenous to Southern China, it has been 

knowm and cultivated in that coimtry for many centuries — has, in fact, an an- 
tiquity far greater than can be showm for it in connection with any other country. 

Plukenet’s description which identifies it with America must be dismissed as 
one of the numerous enigmas of the lilerature of jute, if it be not accepted as yet 
another of the many evidences of the close association of India and America 
accomplished by the Spaniards and the Portuguese. 

Early Production. — It is a somewliat curious circumstance that xtended 
Buchanan- Hamilton, in the first decade of the 19th century {Stat. Acc. Production 
Binaj., 198-9), should have expressed the hope that jute (or, as he called 
it, 'pdt) fibre should under no circumstances be allowed to divert the at- 
tention of the public until a fair trial had been made with san-h.em.-p. 

At that time both Roxburgh and Hamilton were engaged in the search 
after useful substitutes for hemp, to be employed for the ropes and cordage 
of the Company’s ships. For this purpose Hamilton deprecated an 
extended utilisation of jute. It was not, however, till 1833 that his 
account of the jute cultivation of Dinajpur was published, and he there 
mentions that large quantities of the cloth called tat or chota were being 
produced. With the enhancement of manufacturing enterprise in Europe 
came the demand for foreign food supplies. This necessitated an increasing 
provision of sacking and packing materials, which it was early recognised 
could be best met by an extended production of jute. In consequence, a cheapest aaid 
foreign demand for this, the cheapest and most easily manufactured of all 
fibres, was created and responded to by the cultivators in Eastern and ^i^re. 
Northern Bengal. The production of gunny-bags thus rapidly became 
a recognised part of the Bengal peasant’s work. By and by, however, 

European machinery began to compete with manual labour, and, as in all 

other parts of the world, in due time gained the day. Practically every Homestead 

homestead in the jute tracts may be seen to have a few bundles of jute 

suspended from a beam in the roof of the verandah. That amoimt of the 

fibre is annually spun into yarn and worked up, as required, into string 

and rope, or is woven into gunny cloth or bags. Year by year, however, 

this domestic craft has decreased, and it may safely be affirmed that the Domestic Oraft 

decline in hand-loom jute- weaving is far greater than of cotton- weaving. 

In fact, at the present day hand-loom gunnies have practically disappeared Hand-ioom 
from the markets of the world, and yet so late as X880-1 the returns of 
foreign exports from India had to be divided into two sections : {a) power- 
loom ; and (&) hand-loom. But that the loss of the hand-loom industry 
has not impoverished the jute districts may be inferred from the fact that 
in no part of Bengal are the poor now clad in coarse jute sackcloth — -all are 
able to procure cotton garments. 

Area.— At ie impossible to give exact particulars of the total area under Area. 

All . 
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jute at the beginning of the 19th century. Hamilton estimated that 
there were approximately 30,000 acres under the crop in Dina j pur. At the 
present time th at district possesses about three times that area ; but what 
is far more to the point, it is one of the unimportant districts in jute pro^ 
duction. Unfortunately early statistics do not exist for the important 
districts of Bengal, In 1872-3 Mr. Hem Chunder Kerr estimated that 
there were one million acres under the crop, distributed over an area of 
37 millon acres, and further, that should the demand be doubled, the pro- 
duction of that amount would absorb only one- eighteenth of the available 
and suitable land. It has since been more than doubled. The total 
cultivated area of Bengal in 1902-3 was close on 60 million acres, with, in 
addition, something like 14 million acres returned as culturable waste. 
All Bengal land is of course not suitable for jute, but these figures never- 
theless give a tangible conception of the possibilities of the future, or 
rather of the adjustments possible on a still further increased production 
of jute being called for and responded to. In 1903-4 the returns of 
Bengal jute cultivation manifested 2,275,050 acres (including 38,250 acres 
in Assam) as under the crop. This may be taken as 3^ per cent, of the 
cultivated area of the province. It gave a yield of 7,241,000 bales (of 400 
lb.) valued at 12 crores of rupees. Similarly, in 1904-5, the area was 
estimated at 2,899,700 acres, and the yield at 7,400,000 bales ; in 1905-6 
at 3,181,600 acres, and the yield 8,384,000 bales. The final forecast for 
1906, issued by the Department of Land Eecords and Agriculture, showed 
the total area for the two pro\dnces of Bengal and Eastern Bengal and 
Assam to have been 3,482,900 acres and the outturn 8,843,000 bales, and 
the estimate for 1906-7 to be 3,883,200 acres and the outturn 9,127,400 
bales. Of that estimate the district of Mymensingh was calculated to 
have had 847,100 acres; Eangpur 455,800 acres; Dacca 312,000 acres ; 
Tippera 310,000 acres ; and Bogra 200,000 acres; while Faridpur, Pabna, 
Dinajpur, Eajshahi, and Jalpaiguri had each from 120,000 to 150,000 acres. 
The balance was accounted for by some four districts that have usually 
from 20,000 to 60,000 acres each, and a hke number of districts each with 
less than 10,000 acres under this fibre plant. Lastly it may be here added 
the portion of the jute area comprised within the province of Bengal proper 
was in 1906-7 estimated to be 931,100 acres, of which Burnea was 
supposed to have had 264,900 acres ; Jessore 142,800 acres ; MursHdabad 

95.000 acres ; Nadia 93,000 acres ; 24-Parganas 86,000 acres ; and Hughli 

65.000 acres— all other districts much smaller areas. Within the past few 
years two new Indian areas of production have begun to attract attention, 
namely Assam (proper) and Nepal. From the lower valleys and terai of 
the last-mentioned, fibre is exported and conveyed into the United Pro- 
vinces and Bengal. It has been ascertained that this is mainly hahoi 
grass, for the use of the Lucknow paper-mills, but to some extent jute is 
also supplied and enters Bengal through the district of Purnea. The 
Assam production (say 90,000 bales— 7.e. 330,000 cwt.) does not seem to 
have materially increased for some time past. The Nepal jute, though at 
present relatively unimportant, has manifested a distinct power of ex- 
pansion. In 1899-1900 it waS 70,389 maunds, valued at Es. 2,80,341; 
in 1902-3 it had become 149,518 maunds, valued at Es. 5,08,898 ; and in 
1904-5, 205,114 maunds, valued at Es, 9,01,154. At the same time it may 
be safely added that no indication has as yet been given that, shordd 
occasion arise, Bengal might not even now materially increase its jute 
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production. Complaints have been heard of the expansion not being as 
rapid as could be desired. If this be the case it seems possible there may 
be some other causes than the indifierence of the cultivators. In fact with 
improved rail and river facihties of transport the expansions of the past 
stand every chance of being not only maintained but even enhanced 
materially. 

Soil — Jute seems to be capable of cultivation on almost any kind of 
soil. It is least successful and almost unprofitable, however, on laterite 
and open gravelly soils, and most productive on loamy soils or rich clays 
mixed with sand. As already observed, C, oUtorms requires higher 
land than C. cajysiilarls, but there is something as yet unexplained 
that controls the production of these two forms of jute and restricts them 
to their respective areas. Speaking generally, the finest qualities of 
C. cajysiilaris are produced on homestead lands {suna) such as that 
required for az^s-rice, pulse and tobacco, which crops are accordingly ro- 
tated with the finer quahties of jute. The coarser and larger kinds are 
grown chiefly on sali lands, that is to say the chars or mudbanks and 
islands formed by the rivers, and on completely submerged (bil) lands or 
even salt-impregnated soils, such as those of the Sundribans, but most 
of such inferior lands are better suited for C, oUtorms than for O. 
capsularis. It has been said that the best quality of jute is obtained 
from loamy soils. Clay soils give the heaviest yield, but the plants of such 
soils do not ret uniformly. Sandy soils produce coarse fibre. Plants 
grown on inundation lands produce surface roots that injure the fibre of 
the portion of the stem from which they arise. Leather is disposed 
to think geographical and climatic influences are possibly of more value 
than the composition of the soil. 

NBW ARB AS, — A hot damp climate, in which there is not too much actual 
rain, especially in the early part of the season, seems the most advantageous 
meteorological requirement. Both climates and soils apparently identical with 
those of the Gangetic and Brahmaputra valleys have on more than one occasion 
been pointed to as hopeful new Indian areas, but still failure has so far resulted 
from the efforts made to extend cultivation into these. Mr. R. S. Finlow (Jute 
specialist to the Government of Eastern Bengal and Assam, to whom reference 
has been made above) has published an account of a tour conducted with a view 
to investigate the possibility of extending the cultivation of jute in India to new 
areas. Bihar, he thinks, holds out the best prospects of success. But the efforts 
in this direction have passed beyond the experimental stage, as the crops obtained 
have been good and the area an expanding one. Outside Bengal, the climatic 
conditions in Madras he thought more favourable than in other parts of India. 
The Malabar coast. South Kanara, and the deltas of the three great rivers, the 
Godavari, Kistna and Kauveri, were ideal centres. Bombay was less favourably 
situated but the experiments with the irrigated fields of Sind would be looked 
to with interest, and it was possible that the irrigated districts of Poona, the most 
westerly portions of the Deccan, and the Karndtak, and the higher lands in the 
IConkan might be found suitable. Lastly, in the Central Provinces, experiments 
made at Nagpur had given indications of success and were well worth perse- 
vering with. [Of. Bull. Agri. Researchy Inst. Pusa, 1906, No. 3.] Jute has been 
and is being tried in America (Dodge, Useful Fibre Plants of the TForZd, 1897, 
125-33), in Mexico (see below under Trade), in Africa, Algeria, Formosa, etc.;, 
among many other countries, with but indifferent results. Of Persia, Lord Curzon 
(Persia and the Persian Question, 1892, ii., 497) ^ays that it is cultivated and used 
for making sacks, but the amount of fibre available, he adds, is insufficient, 
hence a steady import from India takes place. Fresh efforts are, it is under- 
stood, being contemplated in the Congo valley and in the Gold Coast, and these 
may be successful if cheap labour with the required knowledge and indispensable 
perseverance can be ensured. The alarm recently expressed regarding commercial 
production of jute in Hongkong may possibly be explained through the supplies 
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of Tonkin and Anaam being exported via Hongkong. But it may be added that 
perhaps the foreign areas of which India need have any serious anxiety are China 
and Cochin-China. [Gf. Sly, Extension of Jute Cult., in Agri. Journ. Ind., i., pt. hi., 
251 ; Finlow, in Eept. Agri. Dept. B. Beng. and Assam, July 25, 1907, app. ii.] 

Preparation of Soil. — It may be stated that, when the crop is to be 
raised on low lands, where there is danger of flooding, ploughing com- 
mences earlier than on the high lands. The more clay in the soil, the more 
frequently is it ploughed before sowing. The preparation thus commences 
in November or December, or not till February or even March. The soil is 
generally ploughed from four to six times, the clods are broken and pul- 
verised, and at the final ploughing the weeds collected, dried and burned. 

Seed and Sowing. — It would appear that no special attention is paid 
either to the selection of superior fibre-jdelding seed or to the attainment 
of stock specially suited to the fields on which it is to be raised. The 
cultivators, as a rule, neither buy nor sell seed, and there is consequently 
little or no exchange of stock. In the corner of a field a few plants are left 
to ripen seed, and the supply thus obtained is sown broadcast. The 
sowings, according to the position and nature of the soil, commence about 
the middle of March and extend to the end of June, but hil land is usually 
sown in February to March. About 8 lb. of seed to the acre is the amount 
generally employed. Broadcasted sowings would appear to be the rule, 
but Mukerji recommends drill sowings, the lines being 9 inches apart, thus 
allowing of wheel or bullock hoeing. Thin sowing gives better yield but 
coarser fibre. The spacing most approved is when the plants are i 
to 6 inches apart. Irregular branching shortens the length of the fibre. 
Long cultivation on the same soil results in the plants becoming much 
branched. For results of experiments in thin and thick sowing, consult 
the Experimental Farm Report Sihpur (1901-2). 

Rotation. — Since passing to press the present review of information 
on the subject of jute, an instructive report has come to hand on certain 
experiments performed at the farms of Bardwan and Cuttack. This has 
been written by F. Smith {Agri. Journ. Ind., 1907, ii., pt. ii., 140-60), 
and deals with the results obtained during the past thiree years in Bardwan 
and the past year in Cuttack. He tells us that the following experiments 
were carried out : (a) manure tests ; (6) cutting at difierent stages ; (c) 
variety experiments ; {d) spacing experiments ; (e) thick versus thin 
sowing in the production of seed ,* (/) drill versus broadcast sowing ; and 
(g) rotation experiments with paddy. Space cannot now be made 
available to deal with the details exemplified, but it may be useful to 
furnish Smith’s general conclusions (l.c. 160) regarding the rotation of 
jute with paddy : — ■ 

“1. On aman paddy land, both jute and paddy can be grown in 
rotation with each other on tbe same land in the same year. 

'‘2. For the Bardwan district, the third week of April should see the jute 
sown to enable the jute crop to be harvested in the last week of July and 
the aman paddy to be transplanted in the first week of August. The land 
should be cultivated for eight to ten days between the harvesting of the 
jute and the transplanting of the aman paddy. 

“ 3. For the Cuttack district, the jute seed should be sown in the last 
week of March and the jute crop harvested in the end of July. 

“ 4. The jute seed-bed can be well prepared by eight ploughings with the 
ordinary country plough, and by three ladderings with the ordinary country 
ladder. 
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5. For paddy tlie land is well prepared with, three or four ploughings 
with the ordinary country plough, and one or two ladderings. 

“6. An application of 100 maunds of cowdung per acre to the land Fa^yard 
before sowing jute, and a top-dressing of one or two maunds of saltpetre ^ * 

per acre to the paddy crop when the land is just moist (^.e. when the soil 
is beginning to dry), will be found very efficacious. 

“ 7. The raiyafs food-supply is not only assured, but the extra jute 
crop gives a handsome profit.” 

Hoeing and Weeding . — In about fifteen days after sowing the weeds Weeding, 
should be uprooted and the unduly thick sowings counteracted by the 
less healthy plants being removed and the desired spacing secured. This 
is repeated three or four times at intervals of two or three days, the soil 
being at the same time loosened. 

Manuring. — Very little manure is given to jute, especially where silt anuring. 
deposits take place. In fact the superiority of certain districts over others 
is largely a consequence of the heavy annual deposit of silt. When avail- gnt. 
able the cultivators employ farmyard manure at the rate of 150 mamids 
per acre (the maund = 82*3 lb.). It is freely admitted this produces fine 
glossy and strong fibre. In fact, conversely, seed of the finest stock when 
grown on poor soil, especially if not manured, 3 delds very inferior fibre. 

Under such conditions the plants, moreover, flower early, and it is a maxim 
that whatever will prolong growth and retard flowering will improve the 
quality of the fibre. But there are practical difficulties : in many cases there 
are no carts available to carry manure to the fields, and no roads along which 
heavy loads could be conveyed. Bonemeal, castor-cake, saltpetre and super- 
phosphates have all been tested at the Government farms, but cowdung 
gave by far the best result. For experiments in manuring jute at Bardwan 
and Cuttack, the reader should consult the account published by Smith. 

Harvest. — The time for reaping the crop depends entirely on the date Harvest, 
of sowing ; the season commences with the earliest crop about the end of 
June and extends to the beginning of October, the average season being thus 
from middle of August to end of September; The crop is considered as Ripe when 
coming into season (as is the case with most fibres) whenever the flowers appear, 

appear, and as past season when the fruits are all formed. The fibre from 
plants that have not flowered is weaker than from those in fruit ; the latter 
is coarse and wanting in gloss, through strong. Success lies in the mean 
between these extremes, namely when the plants are in full flower and 
beginning to set fruit. Late harvest gives a high weight, and advantage Late Harrest 
being taken of this fact might account to some extent for the complaints 
of deterioration, though it seems that avaricious buying, either from 
necessity or on purpose, has taught the cultivators that rejections formerly 
deemed worthless have now a distinct market value. 

Crop. — The average crop per acre is a little over 12 maunds, but the Yields 
yield varies considerably, being as high as 36 in some localities and as low 
as 6 to 9 in others. It is probable, therefore, that 14 might be a safer fi^re 
to accept as the average, and it is one borne out by last year’s officially 
recorded area and yield. The yield is much dependent, however, on 
the season and the class of cultivation pursued — hence the severe 
fluctuations in supply characteristic of the transactions in this fibre. 

It has been estimated that .with high-class cultivation costing as 
much as Rs. 30 an acre (or Rs. 2 a maund) the net profit should be o^^^tivation. 
from Rs. 20 to Rs. 30 an acre or more, according to the prices ruling, but 
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it is feared that tlie actual amount expended is very frequently much 
below that figure. 

Diseases and Pests. — In a paper on the Insect Pests of J ute, Maxwell- 
Lefroy {Agri. Journ. Ind., 1907, ii., pt. ii., 109-15; also Memoirs Deft. 
Agri. Ind., 1907, i., 160, etc.) says that our knowledge of these pests, 
though not extensive, has been considerably enlarged and, while there 
was reason to believe that this crop, grown on a large scale,’ sufiered little 
from pests, there is now abundant proof that this does not hold good for 
small areas of jute or for jute grown in new localities. He then pro- 
ceeds to describe the insects hitherto recorded as pests, viz. the Indigo 
Caterpillar, the Jute Semi-looper, and the Jute Weevil. 

Separation of Fibre. — The process pursued in Bengal may be described 
as one of simple and inexpensive retting. But it is modified here and 
there to such an extent as very possibly to originate, at least in some 
measure, the various qualities of fibre recognised in trade. Sweet water 
is essential and stagnant is preferable to running, presumably because in 
the latter the germs necessary for the decomposition of the tissue are not 
developed so copiously. The most general practice may be thus briefly 
described — the stems are cut near the ground, tied into bundles, and carried 
ofi to a tank or roadside pool of clear, not muddy water. The bundles are 
laid the one on the top of another, and if need be are weighted to cause 
all to be submerged. In that position they are left until the decomposition 
of the connecting tissue has been accomplished and the fibres liberated. 
The period required for this purpose depends upon the nature of the water, 
the land of fibre, and the condition of the atmosphere. The germ concerned 
in the fermentation (corresponding with that for hemp and flax) does not 
appear to have been as yet studied in connection with jute, and it seems, 
therefore, probable that great improvements are possible in this direction. 
So far as present practice and experience go, the retting period may be 
said to vary from ten to twenty-five days, but is largely dependent on 
whether or not the bundles of stems have been stacked to allow of drying 
before being retted. It would seem to be the case that partly dried stems 
ret more expeditiously, and, moreover, the removal of the leaves during 
the drying process is believed to prevent the discoloration of the fibre. 
It would also appear that in some localities the stems are even left on the 
fields for three or four days, being covered up with leaves, weeds and earth. 
They are then shaken out, the tips removed and thrown away, tied 
into bundles and carried off to the retting- pools. The use of sods and mud 
to cause the bundles to sink into the retting water is doubtless a fruitful 
cause of the dark colour often seen in certain parcels of' fibre. It is on this 
account that logs of timber are used as weights, when at all procurable. 
It has also been affirmed that the red colour, often seen in the fibre, is due 
to the retting water having contained iron, but by others this is held 
to be a peculiarity of the race of jute plant {altapati), the colour being 
possibly imparted from the decomposing red pulpy tissues of the stems 
and leaf-stalks or inherent in the fibre itself. Mukerji does not think 
that a red-stemmed plant need necessarily aflord a red- coloured fibre. 
He may be right, but this p*oint needs confirmation. In many of the 
experiments conducted by chemists it has been found that the fibre mani- 
fests a tendency to assume a red colour u^der certain reagents. And it is 
sometimes affirmed that the red-stemmed forms give inferior fibre to the 
green-stemmed. It is essential that the operator should visit the retting- 
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tanks frequently in order to ascertain when the decomposition is complete, settmg mrat 
When this is the case the fibre is found to separate easily from the stem. p « • 
But tlie exact period must not be exceeded, otherwise the fibre becomes 
rotten and useless 

Separation of Fibre.— The cultivator then proceeds to separate and Separation 
clean the fibre. Standing up to his waist in the now foetid water, he ^ i rej 
seizes a handful of stems and beats the thick ends of these with a mallet- 
This assists in the separation. He then strips one after the other from 
end to end, and thus withdraws the canes entire. Taking up a large 
bundle of these ribbons, he now lashes them on the surface of the water washing of 
and draws them towards himself by a sharp jerking motion which causes ^ 
the adhering particles of tissue to be brushed off. Lastly with a dexterous 
action he spreads out the handful of cleaned fibre on the surface and 
thus exposes the still adhering particles, which he picks ofi by hand. The 
water is finally wrung out, and the clean fibre thrown over a bamboo 
which has been fixed near by as a drying-rack. During the drying process 
(which lasts for two or three .days) the fibre is also bleached in the sun. 

There are numerous minor modifications of this operation that need 
not be here detailed. But Leather {Agri. Ledg., 1896, No. 2>1, 384-9) has 
pointed out that in Serajganj district a modification of this process is 
in his opinion of special value. “A bundle,” he says, ‘^of about twenty 
stems is taken in the left hand and most of the adventitious root removed 
with the right hand. Then the man takes a small wooden “ beater ” about 
a foot long with a 6-inoh handle and flat sides, and after striking the 
bottom ends of stems until they are all level, he beats the lower portion of 
the bundle so as to loosen the fibre, turning it in the left hand at the same 
time. He next breaks the bundle at about the centre, first one way, 
then the other. Then clasping it, still in the left hand, just above the 
point of fracture, he strikes at the stems, with the beater, just below the 
fracture in a downward sort of way, and this knocks the wood stem out- 
wards, so that after a few sharp strokes, and a little violent agitation m 
the water up and down, he can take hold of the stems and pull them out from 
the fibre, leaving it almost free from wood” (Z.c. 388), The subsequent 
cleaning is the same as that detailed above. In fact the only difference 
between the description given by Leather and that of all other writers 
appears to be the more liberal use of the maUet as a first operation. He does 
not make it sufl&ciently clear that the stems are retted before the special 
treatment he has described is begun, but that doubtless is the case. Were 
it affirmed that less retting was pursued where beating was^ practised, 
there might be an advantage in the Serajganj system, but this does not 
seem to be the case. Still, the method of treatment is said_ to be the 
cause of the superior quality of the fibre for which Serajganj is noted, pibre. 
Banerjei {Agri. Cuttack, 1893, 83-6) says that in Orissa the stalks are 
often beaten against a platform until the pith within is removed. But 
he adds, ‘‘this mode is not to be recommended as the pith sticks get 
broken and mixed up with the fibre, which itself gets knotted so that the 
whole fibre has to be repicked.” Machinery has also been frequently Ma^tunery, 
suggested and tried, but the retted fibre, if carefully prepared, is held to 
be softer and better than the machine-separated. Moreover, the retting 
process costs only the labour it entails. It involves no expenditure^ of 
capital— an all-important consideration/v^th poor cultivators. Primtivo 
it may be, but the retting process is eminently suited to tho, people and 
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to tlie countty, and is moreover quite sufficient for the majority of the 
purposes for which the fibre is required. On these and many other such 
considerations, machinery does not seem hkely to come readily into use 
in Bengal. Colour, lustre, length, softness, uniformity and cleanliness 
are the attributes of superior jute. 

Grading, Baling and Qualities, etc. — The produce is gathered to- 
gether at various local centres : is sorted, packed and pressed for ship- 
ment. The sorting resolves itself into cuttings,” which consist of the 
woody and hard ends ; “ rejections,” the lowest quality of fibre ; and 
“ jute ” proper. But of jute there are trade qualities, denoted for the 
most part by the traders’ marks more than by any special properties. 
These are chiefiy characterised by colour, glossiness and softness. It is 
generally held that late flowering forms (e.g. those flowering in September) 
give finer and stronger fibres than the early races (those that flower about 
July), but the figures of peld that have been published would seem to 
point to environment exercising a powerful influence. It would appear, 
as Mr. Burkill has pointed out, that there is a tendency for jute to become 
early in the northern and late in the southern districts. This tendency, 
if confirmed, should be seized upon as one of value in seed- selecting. But 
the late flowering forms of one district do not apparently yield as much as 
the early flowering forms of another. Whilst that may be so, within any 
one district, the late forms are distinctly superior to the early ones. The 
variation in prices obtained is remarkable. Some of the forms of C, 
oUtoriiis yield as much and fetch as high prices as some of the forms of 
C. capsularis. But when all is said there is a distinct advantage in 
the late forms, namely that the cultivators are then free to devote the 
required time for harvesting operations. 

According to the reports currently issued, the finest grade is said to be 
the ‘‘ TJUariya,'^^ which is strong, long and easily spim, brilliant in colour 
and of fine texture. In point of softness, however, it does not compare with 
“ Deswdl,^^ the next most valuable grade. The quality classed as ‘‘ Desi ” 
(Daisee) is that most generally used in the gunny trade, and “ Beora ” 
{Dourah) in rope manufacture. Other qualities that may be specially 
mentioned are Narainganji, an excellent fibre, being long and soft, and 
the Serajganjij which comes from Pabna and Maimensingh. The geo- 
graphic value is one, therefore, that demands close study. Prain, referring 
apparently to this subject, observes that a strain natural to or acclimatised 
in a particular district gives better results in that district than any freshly 
imported seed. At present there are districts that would seem to produce 
very much better jute than others even when the same seed is used and 
identical methods of treatment are pursued. The bales of jute consist of 
400 lb., and are made up at the jute presses ready for export. > 

Prices. — These are subject to very considerable fluctuations, as may 
be seen from the following prices ruling in Calcutta during January for 
the years 1900-1906 : — 

1900. 1901. 1902. 1903. 1904. 1905. 1906. 

Rs. Rs. Rs. Rs. Rs. Rs. Rs. 

Finest quality jute bales .. 35-8 34 32-8 37 36 41 52 

Ordinary 30 28 33 31-8 40 47 

Deterioration of Fibre. — Much has been heard recently of the sup- 
posed deterioration of the fibre, though the subject is by no means a nW 
one. It was discussed by Mr. Hem Chunder Kerr thirty years ago. The 
conclusion he arrived at closely corresponds with the particulars adduced 
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to-day. The cry of deterioration, as already hinted at, is largely, in fact, 
a scapegoat. Kerr remarked : “ I believe I am justified in inferring that 
in proportion to the increase of the cultivation, the quantity of medium 
and inferior jute has been greater season after season. When the demand 
is great and the price high, as they have been for some time, people find a 
ready market for whatever they can produce, and naturally become care- 
less ; whereas a glutted market leads to the rejection of inferior articles, 
and consequently cultivators are driven to the necessity of care in improving 
the quality of their goods.” There would seem very little more to be said 
to-day on this subject except to make the commonplace observation (true 
of all branches of trade) that, whenever an attempt is made to “corner” 
a particular article, a rise of price must be closely accompanied by a fall 
in quality. Some few years ago (1887-8) my attention was specially 
directed to the subject of jute deterioration, and I accordingly took steps 
to have samples of the jute plant collected from all the districts of India 
where the plant was grown for its fibre. These came to hand during 1901-3, 
and may be now regarded as fairly complete. My object was primarily 
to discover if the recognised trade qualities could be traced to racial forms 
of the plant, or to climatic and soil conditions, or to methods of separation 
and drying of the fibre. It seemed probable there were two explanations 
of deterioration, assuming for the moment that the trade is correct in 
affirming deterioration, viz. (a) substitution of a prohfic though poor stock 
plant, and (6) actual deterioration through exhaustion of soil. Since my 
departure feom India many experiments and investigations have been 
continued by the Inspector- General of Agriculture, by the Superin- 
tendent of the Royal Botanic Gardens, by the Agricultural Chemist, 
by the Director of Agriculture, Bengal, and by the Reporter on 
Economic Products, in co-operation with the Committee of the Baled 
Jute Association. There have been brought together in consequence 
an extensive series of botanical specimens, of fibres, of soils on which 
the plant is grown and of waters used in retting, and these have all 
been critically examined and analysed, with the res^t that no direct con- 
firmation has been obtained of a deterioration attributable to the culti- 
vators. Moreover, the existence of botanical varieties under C. capsiir' 
laris and <7. oUtorius has also been denied: the distinctive features 
based on colour of stems, etc. (upheld by agriculturists) have been 
viewed as alone justifying their acceptance as crosses, sports or races, not 
varieties. In passing it may be here repeated that Roxburgh says the 
reddish- stemmed forms of C. capstilaris were imported from Canton, 
and then gave a superior fibre to the Bengal forms of that plant. 

A feature of considerable importance in the controversy of deterioration 
has been established, namely that over and above occasional flooding of 
the markets with waste (that formerly would have been regarded as having 
no market value), the fibre is often nowadays deliberately damped in order 
to increase its weight. This would seem to be done by the middlemen 
{be'paris), and not by the cultivators. N. G. Mukerji and R. S. Pinlow, in a 
joint note on a tour of inspection, say “ the produced good dry jute, 
but the article never reached Calcutta or Dundee as it was produced. The 
hefari would not buy damp jute.” Nothing could be more injurious ; for, 
once dried, if subsequently moistened, the fibre rapidly loses both strength 
and colour and has its value thus materially lowered, besides necessitating 
its having to be opened out and dried before it can be baled* with any 
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safety. It lias been reported that tbe traders often add as mucb as 20 per 
cent, to the normal moisture of good clean fibre, as also a large quantity 
of sand, and thus are able to sell at less than they purchased, and still make 
a good profit. It has been urged by the Committee of the Baled Jute Asso- 
ciation that so serious has this practice become that it would be advan- 
tageous to have a law passed that would penalise the sale of jute containing 
more than an accepted percentage of moisture. This matter was discussed 
at a meeting of the Bengal Chamber of Commerce, and it is understood steps 
are being taken that may result in the passing of a Bengal Jute Frauds Act. 

The cumbrous nature of the channel of jute sales and the difficulties 
that exist in checking this criminal moistening of the fibre, may be learned 
from the following extract from a note on Fraudulent Watering by 
B. N. Mookerji : — ’ 

“ Between the miyats at one end and the home market at the other 
there are the following middlemen : — he^aris or dealers, mahajans or arat- 
dars, buyers, balers, and shippers. Sometimes the last three functions 
are combined by the same firm that bale and ship ofi at Calcutta what 
their agents buy in the country. But the business at Serajganj may be 
said to be practically in the hands of the mahajans or brokers. They are 
well-to-do people, being mostly Marwaris. They advance money to the 
be'paris or sellers, the condition being that the latter must bring to the 
mahajans all the jute they can get from the raiyats. The money is not 
realised from season to season, but is allowed to be in the hands of the 
be'paris, one bepari sometimes having an advance of Ks. 5,000 or Es. 10,000, 
and occasionally no less than Es. 20,000. When the jute is brought to 
the mahajan he settles the price with the buyer secretly, the bepari having 
nothing to do with it and often not knowing at all what his jute sells for. 
He has only a general idea of the state of the market from the price other 
beparis receive for their jute. I witnessed, on several occasions, the way 
the price is settled between the mahajan and the buyer. The mahajan 
throws a corner of his dhuti over the hand of Mr. X. and makes a sign on 
his palm. The latter exclaims in surprise it is far too high and he cannot 
possibly pay more than so much, making an answering sign on the palm 
of the mahajan, still under the dhuti. After some haggling the negotiations 
terminate. The mahajan now at once settles with the bepari, who goes 
home with his money, he (the mahajan) being paid by the buyer a few 
weeks (generally three weeks) later. The mahajan gets a brokerage of 
2 to 4 annas per maund, but over and above this we may be sure he leaves 
a margin between what he pays the bepari and what he himself gets from 
the buyers. Plainly he is entitled to some discount for the ready cash he 
pays in advance, but the rate might be definitely settled, and the transaction 
might be aboveboard. The price of jute is subject to violent fluctuations. 
Probably there is no other article the price of which varies so much in the 
course of a few days in the same season. Both the buyers and the mahajans 
have daily wires from aU the important jute marts, telling them of the 
state of the market, but the information is carefally kept to themselves. 
It might be an advantage to have some agency for making it public. At 
Chandpur there are no 'mahajans, but the beparis deal directly with the 
buyers. The raiyats also to some extent sell their own jute to the pur- 
chasing firms, without the intervention even of the beparis'^ This remark- 
able story illustrates but one aspect, though a striking one, of the jute 
market. 
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\Cf. Offlc. Papers on Jute, 1901-3; Exp. Farm Rept. Sihpur, Beng., 1901-2, 
13-4 (testing question of thick versus thin sowing) ; Exp. Farm Rept. Bardwan, 
1901-2, 5 ; 1906-7, 21-33 ; Bengal Admin. Rept., 1901-2, 17-20; Ann. Rept. Dept. 
Agri. Beng., 1902-3, 2 ; 1903-4, 3 ; Select. Papers, Inquiry, Jute Deterior., 1903-4; 
Trom de Haas, Jute-Gultuur., Batavia, 1904 ; Hanausek, Micro. Tech. Prod. 
(Winton and Barber, transl.), 1907, 81-2.] 

THE JUTE FIBRE AND JUTE MANUFACTURES. 

Industrial Properties . — Jute is a bast fibre. As found in commerce 
it consists of fibro-vascular bundles. These contain six to twenty ultimate 
fibres firmly coherent along their contiguous walls. The ultimate fibres 
are of the normal fusiform type and P5 to 3 mm. in length. In section 
they are seen to be thick-walled and polygonal. Jute is, moreover, an 
aggregate fibre and consists chemically of two substances, cellulose and 
non-cellulose. Cotton is pure cellulose, a substance that withstands 
very considerably the action of heat and moisture, and is even little afiected 
by the ordinary chemical agents employed in the treatment of textiles. 
Jute, on the other hand, is highly susceptible, and is readily acted on by 
water and by even feeble chemical agents. It is the type of the fibres 
now spoken of as consisting of lignified-cellulose or, as it has been 
called, bastose. Dunstan {Imp. Inst. Tech. Repts., 1903, 60-8), while 
contrasting pure cellulose with ligno-cellulose, says the most generally 
accepted view is to regard the latter as resulting “ from the overlaying 
of normal cellulose by non-cellulose matters.” He then explains that 
this overlaying weakens the cellulose. Another theory, however, is that 
ligno-cellulose is not encrusted cellulose but a distinct compound. Cross 
£l,nd Bevan {Journ. Chem. Soc., 1889) were the first authorities to study 
jute critically. Their experiments and conclusions are too technical to be 
fully discussed here, but it may be said that they resulted in certain prac- 
tical experiments having been conducted in India with a view to ascertain : 
— (a) the stage of growth at which the fibre was in its best condition, 
and (6) to discover whether by chemical treatment it was possible to 
ward off the tendency possessed by the fibre for a continuance of the 
retting, or rather rotting, process within the bales. It was admitted 
freely that the fibre as produced by the cultivator was very much superior 
to the same when delivered at the factory, more especially if it had passed 
through the damp heat to which it is unavoidably subjected in the hold 
of a ship during the voyage from India to Europe or America. It was 
felt, in other words, that if the fibre could be put through some simple 
chemical process, the effect of which would be to protect it against in- 
cipient fermentation, much would thereby be accomplished towards 
placing jute on a more certain and higher platform in the textile world 
than it at present occupies. It was, in fact, just possible some such treat- 
ment might even improve the quality as well as the durability of the 
fibre, without adding materially to its cost of production. Unfortunately, 
however, the treatment recommended proved unavailing, and Dunstan 
was thereby led to affirm that “ the logical conclusion is, that attempts 
at special treatment of the fibre in India, before being supplied to the 
jute mills, or before shipment, are not to ba advocated. The most hopeful 
directions for further experimental inquiry are these : — (1) of improving 
the stock by selection, and (2) of determining the most suitable time for 
reaping, the object being to secure that the fibre is cut at the best time.” 

From the brief account already given, it may have been discovered 
that for some years past the scientific ojficers of the Government of India 
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tave been studying tbe plant botanically, cbemically and agriculturally, 
so that it is just possible improvements may yet be effected that will give 
a greatly extended interest to tbe fibre. Meantime a destructive tendency 
seems to have been established within the trade, namely fraudulent 
sprinkling of the cleaned fibre with water and sand in order to increase its 
weight. And it may well be said that if an enhanced price was the only 
consequence of this practice, the matter might not be more serious and 
vexatious than would be involved through having to impose rules of 
refraction,” but unfortunately the watering directly facilitates the in- 
jurious tendencies of the fibre, so that the commodity not only requires 
to be dried and rebaled before it can be shipped, but may have been 
seriously injured if not utterly ruined. In the opinion of some of the 
best-informed persons, this new phase is so serious as to threaten the very 
existence of the industry. The merchants and manufacturers are helpless. 

It cannot be said that the last word has been uttered in favour of 
machinery as a process of jute-fibre separation. If the weakening con- 
sequences of retting could be removed, that alone might prove of much 
value. No experiments of a satisfactory nature have as yet been under- 
taken with mechanical methods of jute production. But it is quite true, 
as often urged, that the Indian raiyat is too poor to purchase machinery, 
and that the inundated tracts of jute cultivation are not the most hopeful 
localities in which to anticipate the establishment of a complex mechanical 
and technical industry. Still, if by a mechanical or chemical process 
a greatly improved fibre were secured, the possibilities might be con- 
siderable. The Natives of India have by no means shown themselves 
averse to material departures from their time-honoured systems, whenever 
personal advantage is involved. But this has to be fully demonstrated 
before they will advance into new phases of old industries. 

atching and Spinning. — ^An important feature of jute fabrication 
is the fact that in an initial stage it is crushed by special machinery, and 
sprinkled the while with water and oil — “batching,” as this is called. 
This lessens the harshness and brittleness of the fibre and thus prepares 
it for spinning. In the Anglo-Indian Review (Oct. 1903) there will be 
found an instructive article on the Indian Jute Industry, from which 
the following may be abstracted : — “ The three main purposes for which 
jute is used are : — (a) for making cloth of different qualities, ranging from 
substitutes for silk to shirtings, curtains, carpets, or gunnies ; (6) for 
paper, which is chiefiy prepared from the “ rejections ” and “ cuttings” ; 
and (c) for cordage, which is made from the coarser and stronger qualities. 
The methods employed in spinning are in the main identical with those 
used in dealing with the heavy manufactures of flax, the fibre being either 
hackled or submitted to the breaker and the finishing card, thence passing 
through the roving frame on to the spinning frame in the ordinary way, 
though in certain very coarse yarns the material is spun direct on the 
roving frame.” 

In this connection it may be explained that in China, it would seem, 
lime is largely used in certain, stages of the separation and cleaning of 
jute. No one appears to have described, with any degree of care, 
the method pursued, so that I am unable to furnish . the particulars 
that would likely prove suggestive to the Indian cultivator and manu- 
facturer. The subject is, in fact, alluded to here very largely in the hope 
that the admissiop of defective knowledge may call forth a fuller account 
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than we at present possess. It may be mentioned, however, that there 
are samples of jute cloth from China, in the Kew Herbarium, that seem so 
difierent from the Indian article that they might be mistaken for linen. 
These, it is stated, have been treated with lime-water, but whether as an 
after-bleacliing process or during the retting has not transpired. The 
fibre seems, moreover, to have been spun into much higher counts than 
the twenties customary in Indian high-class jute textiles ; accordingly it 
appears finer and more beautiful than in the Indian fabrics. Every 
aspect, therefore, of the Chinese and Cochin-Chinese jute production and 
manufacture are well worthy of careful consideration by those interested 
in the Indian industry. 

Indian Jute Mills. — In 1820 jute fibre was first experimented with 
by Europeans, the result being a most unfavourable opinion — so much so 
that the brokers were for some years subsequently required to give a 
guarantee that sales of fibre ejected by them were free from adulteration 
with jute. In 1828, 364 cwt. of raw jute, valued at Rs. 620, were exported 
to Europe. The manufacture of gunny bags and cloth was at that time 
entirely in the hands of the Bengal peasants, but the traffic could not have 
been extensive since there is no record of exports. In 1832 an enterprising 
Dundee manufacturer experimented once more with the fibre, with the 
result that he was able to show that it might be used as a substitute for 
hemp. This success, it is understood, was largely a consequence of the 
use of whale-oil to soften the fibre. From that date, however, jute gained 
rapidly in popular favour. It was recognised as capable of the most minute 
separation or subdivision, but only within the past few years has this 
fact been utilised for the finer textile purposes. In time the difficulties 
of bleaching and dyeing the fibre disappeared, and the success of jute 
was assured. Thus was the foundation laid of the manufacturing enter- 
prise both of Calcutta and Dundee. 

With the establishment of the jute mills in Dundee, a large export 
traffic in the raw fibre from Calcutta spran^dnto existence. But until 
the year 1854 little or no effort was made to organise mills in India or 
to improve the village hand-loom production, with a view to participation 
in the new demand of foreign countries for jute sacking. In that year, 
however, the Ishera Yarn Mills Company was established in Serampore. 
Three years later the company known as the Barnagore Jute Mills was 
formed, and in 1863-4 the G-ouripore Jute Factory was built. Soon 
thereafter factories sprang up rapidly in and around Calcutta, until the 
banks of the Hughli literally teemed with their smoking chimneys. In 
1891-2 there were 26 jute mills with a capital of Es. 1,37,50,000 plus 
£1,757,000. These had 8,295 looms, 172,696 spindles, and gave employ- 
ment to 65,423 persons. Ten years later (1901-2) there were 36 mills 
with a capital of Es. 4,35,08,040 plus £1,741,358. These possessed 16,119 
looms, 331,382 spindles, and gave employment to 114,795 persons. In 
1903-4 there were 38 mills with a capital of Es. 4,03,55,000, plus a 
sterling capital of £2,263,358. These possessed 18,406 looms, 376,718 
spindles, and gave employment to 123, §69, persons. In 1904-5 there 
were 38 mills, capital Es. 4,66,80,000 plus £2,283,358, possessing 19,991 
looms, 409,170 spindles, and employing 133,162 persons. It will thus 
be observed that while the English capital of the Bengal jute industry has 
not progressed very greatly, the Indian has advanced from a valuation 
of l| crores to over 4 crores of rupees. I am unable to discover returns 
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of a later date than 1904-5, hut the following statement from the Moral 
and Material Progress and Condition of India (1905-6, 177) may be given : — - 
“ The number of jute mills in 1905-6 was 39, containing about 22,000 
looms and 453,000 spindles, and employing a daily average of nearly 
145,000 persons.” “ The paid-up capital employed by these mills, ex- 
cluding one which had not reported its capital, was £7,142,00Q, including 
debentures issued ; of which nearly 2f millions are sterling capital. About 
£600,000 was added to the paid-up capital and debentures^ during the 
year under report.” 

In the Dictionary a calculation will be found as to the comparative 
value of the Indian and the European operative. Briefly this may be 
expressed as 3 to 7. That is to say it requires 7 Indian operatives to 
work one loom as against 3 in a Scotch factory. It is believed that 
estimate will be found fairly correct. The late Sir John Leng, M.P. 
for Dundee, paid a visit to India m 1896 and contributed to the Dundee 
Advertiser a series of articles, one of the chief, purports of which was to 
exhibit the relative advantages of Dundee and Calcutta. The reader 
will find these highly instructive, and as the articles in question appeared 
subsequently in pamphlet form, they should not be difficult to procure. 
It has been claimed that the Indian Factory Act is more favourable to 
our manufactures than is the English Act to Dundee. This contention 
has, however, been rephed to by the Indian Jute Manufacturers’ As- 
sociation, which among many disadvantages claimed that in India from 
25 to 35 per cent, more hands had to be employed than in Europe with 
mills turning out the same goods. The difficulty in all such calculations 
is to express the two sets of mills on the exact same standard, but it 
seems probable the claim just mentioned errs on the side of under rather 
than overstating its case. 

Jute Presses. — ^In addition to jute mills the presses are important, and 
are concerned with the foreign trade in raw jute. In 1896-7 there were 
88 presses that gave emplc^Fment to 9,890 persons ; in 1900-1 these had 
expanded to 133 presses and 20,387 persons ; in 1903^ there were 156 presses 
and 23,736 employees ; and in 1904-5, 163 presses and 23,991 employees. 

TRADE IN JUTB.—Consu ption of Jute and Value of the Industry. 
— It will be recalled that in 1828 the recorded exports were 364 cwt. It 
has already been stated that the Indian area in 1905-6 under this fibre 
was 3J million acres and the produce 8J million bales of 400 lb. each, or 
say 29 J million cwt. The estimates of the crop of 1906 are 3,336,400 
acres and 8,736,220 bales. The exports of raw jute from India in 1905-6 
were 14,480,407 cwt., valued at Rs. 17,12,56,641. This would represent 
about 48 per cent, of the total crop of that year, so that there would have 
remained in round figures 52 per cent, of the production as available for 
the Indian mills. In previous years, however, the quantity remaining 
in the country was ordinarily a little less than the production. Thus, as 
with cotton, so with jute, the Indian mills and handlooms, etc., have 
hitherto used up a little less than half the quantity produced ; but as a 
mark of industrial prosperity, let it be added that India’s share is steadily 
increasing. Speaking of jute, therefore, if we accept a ratio based on 
the declared value shown at the Custom House for the jute exported, 
as applicable to the share that remains in the country, a conception of 
the total value of the crop may be obtained that would not be seriously 
inaccurate. In round figures, and to err on the side of under rather than 
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overstating the case, a value of Rs. 33,00,00,000, or say £22,000,000, was 
the contribution of European manufacturing enterprise, paid in 1905-6 
to the agriculturists and traders of Bengal for raw jute. 

Exports , — Of the exports of Raw Jute in 1905-6, 42 per cent, was 
conveyed to the United Kingdom ; 19 per cent, to Germany ; 14 per cent, 
to the United States; and 10 per cent, to France. In 1906-7 the 
actual figures in value were Rs. 26,83,86,810. Of the supply drawn 
to the United Kingdom, a fair amount is reshipped to the Continent — 
France being the chief recipient, while from the jute secured by the Indian 
mills, goods are manufactured of which a very large portion is annually 
exported as jute manufactures and the balance used up in the local markets. 
In 1906-7 these foreign exports were valued at Rs. 15,68,34,740. The 
wages and profits of this manufacture, to a large extent, are realised in 
Calcutta, and the mills gave in 1905-6 an average daily employment to 
145,000 persons. The exported manufactures ordinarily represent ap- 
proximately about two -thirds of the turnover. An estimate, for example, 
was made of the total value of the manufactures of the Indian mills during 
1901-2, and the figure arrived at was 1,150 lakhs of rupees. The exports 
to foreign countries were that year Rs. 8,71,14,174, which thus left a 
balance of manufactures to meet the Indian market of Rs. 2,78,85,826, 
By way of contrast with these stupendous attainments it may be men- 
tioned that some thirty years ago the foreign exports of jute manufactures 
were returned as valued at Rs. 71,94,776 (or £479,651). 

Recently the exports of jute cloth have been progressing in a higher 
ratio than those of bags, which is possibly to some extent the outcome 
of the cloth finding new purchasers, such as those of the linoleum manu- 
facturers (see Carthamus, p. 282). The United States of America ordi- 
narily take over 70 per cent, of the jute Cloth made in India (479,387,950 
yards out of 696,067,945 in 1906-7). Australia is the largest single pur- 
chasing country for Bags, though within recent years it has been followed 
closely by the Argentine Republic. The total exports in 1906-7 were 
257,683,115 bags, of which 37,002,300 went to Australia and 22,890,500 
to Chili, with 33,882,485 to the United Kingdom. 

This brief review of some of the more striking and practical aspects 
of the jute trade may now be fittingly concluded by the following statistical 
abstract of the total value of the traffic : — 


State ent of Jute Trade, 


Exports. 

1876-7. 

1886-7. 

1896-7. 

1904-5. 

1905-6. 

1906-7. 

Baw Jute 

Twist and Tam 
Bags . . 

Cloth .. .. 

All Others 

Bs. 

2,63,66,466 

Nh 

64,64,808 

6,94,643 

35,325 

Bs. 

4,86,98,146 

Nil 

1,05,12,224 

9,80,741 

25,613 

Bs. 

10,55,06,775 

4,63,990 

3,51,87,807 

1,63,03,568 

1,83,938 

Bs. ! 

11,96,56,462 
35,709 
4,75,54,310 
6,11,60,958 
6,37,699 

Bs. 

17,12,56,041 

44,158 

6,07,83,908 

6,30.50,100 

6,01,678 

Bs. 

26,83,86,810 

3,27,563 

7,34,72,260 

8,25.87,265 

7;75,215 

Total Exports 

3,35,61,242 

6,02,16,723 

15,76,45,078 

21,90,45,138 

29,57,36,485 

42,56,49,113 


Imports. 

1876-7. 

1886-7. 

1896-7. 

1904-5. 

1905-6. 

1906-7. 


Bs. 

Bs. 

3 

Bs. 

Bs. 

Bs. 

Bs. 

Baw Jute 

179 

7,007 

3 

840 

926 

501 

Twist, Yam, etc. 

75 

20,170 

97,268 

1,04,670 

1,21,382 

1,20,812 

Cloth .. .. 

9,221 

68,225 

2,12,531 

4,12,947 

4,60,254 

4,49,704 

Bags .. .. 

35,872 

2,51,801 

4,27,790 

6,45,685 

7,65,682 

7,49,642 

Total imports 

45,347 

3,47,203 

7,37,592 

11,63,942 

13,48,244 

13,20,559 
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Trade THE JUTE PLANT 
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To the figures of exports would liave to be added tbe value of th,e 
fibre and manufactures consumed locally. It bas been already explained 
that about one-tbird tbe produce of tbe mills is used up in India itself. 
It may be a surprise, however, to learn that India actually imports raw 
jute. It comes from Ceylon, and is received by Bengal. Of tbe manu- 
factured jute tbe clotb comes from tbe United Kingdom, Hongkong, tbe 
Straits Settlements and Italy. Then again, under tbe beading of jute 
canvas Bombay imports a fair amount annually from tbe United Engdom. 

Econo ic Aspects. — But prosperous tbougb tbe jute trade is, and 
altbougb it is perhaps tbe most valuable single crop — other than food 
crops — possessed by tbe people of Bengal, it cannot be upheld that tbe 
extreme cheapness of tbe fibre bas been an unmixed blessing. It seems 
highly likely that its absurdly low price bas enabled tbe manufacturers 
in their competition for weavers to raise tbe wages of tbe operatives until 
it bas come about that they have rendered it all but impossible for other 
textile industries to exist in tbe Lower Provinces. And what is more 
surprising still is that in spite of high wages a sufficiency of desirable 
labour is not attainable. It bas been estimated that jute can be produced 
at Bs. 2 a maund, and that with freight and agency charges it might be 
landed at Calcutta at Rs. 3 a maund, or Rs. 82 a ton (or say £5 IO 5 . 
a ton overhead, or for tbe first marks say at £7 IO 5 . per ton f.o.b.). Tbe 
London quotations of Messrs. Ide & Christie, July 15, 1907, are, spot 
values— Good White to best, £27 to £34 ; Good, £22 to £24 ; Medium, £19 
to £21 ; Common, £15 to £17 ; Rejections, £10 to £13 ; and Cuttings, 
£6. to £8. In view of this remarkable state of affairs it bas been recently 
suggested that an export duty might easily enough be placed on jute 
without doing any barm to tbe industry, since Bengal enjoys an absolute 
monopoly and no other fibre can be produced anything like so cheaply. 

Tbe Bengal Chamber of Commerce issued on March 12, 1897, a 
flyleaf on procedure rules for jute arbitrations between mills and sellers. 
These, it is believed, are still in force and are ordinarily recognised ; but, 
as already intimated, a bill to prevent fraudulent watering seems earnestly 
desired by all those most interested in tbe trade. 

In tbe Bictionary and other publications will be found details of tbe 
classes of goods produced both in India and Europe. In tbe Consular 
Reports (more especially of tbe United States) jute-sacking usually ap- 
pears under tbe name Burlaps,” tbe traffic in which is very considerable. 
Of Vera Cruz {Bifl. and Cons. Rep., Sept. 1905, No. 3,503, 20), mention 
is made of two highly successful jute mills that hitherto have depended 
for their supply of raw jute on supplies drawn from Calcutta. They 
manufacture the bags used for coffee, sugar, grain and minerals. Re- 
cently attempts have been made to grow tbe fibre locally, and high 
expectations are held of ultimate success in that direction. It is some- 
what significant that in the Indian trade statistics no mention is made 
of e^orts to Mexico, though the United States last year received nearly 
2 million cwt. 

Speaking generally it would seem that the Indian mills run for the 
inferior, and the European for the superior goods for which jute has 
been found suitable. It is often affirmed that the Indian mills would 
perhaps hold a more secure position against the future were they less 
exclusively concerned in the gunny and sackcloth trades. It has, more- 
over, been often pointed out that a rise or fall in the price of raw jute 
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THE CORIANDEK PLANT 
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ATIVU 


is rarely immediately followed by a corresponding movement in tbe prices 
of the manufactures. This is largely a consequence of the stocks that 
are held and the habit of accepting forward contracts at even lower rates 
than the ruling prices for the time being. 

CORIAN RU ATIVU , Linn. ; FI. Br. Ind., ii., 717 ; 
Duthie and Fuller, Field and Garden Crops, pt. iii., 40, pi. Ixxvi. ; Duthie, FI. 
Upper Gang. Plain, i., 397 ; Cooke, FI. Pres. Bomb., i., 573 ; Umbellifbeje."* 
Coriander, dhanya, dhanid, kothamira, khotbir, huzbarah, kuskniz, kotamalli, 
Jiavija, nau-nau, ussu, etc. A cultivated plant found all over India. 

istory. — As a spice, the umbelliferous fruits of coriander, commonly though 
erroneously designated seeds, were well known in Europe in the earliest times of 
which we have any records. The mention of the resemblance of manna to coriander, 
combined with the discovery of the latter in early Egyptian tombs, shows it to 
have been familiar to Egyptians and Israelites before the Exodus. It seems that 
in ancient times a good deal of the spice came from India to Egypt, and indeed that 
traffic continued as late as the beginning of the last century. It has now, however, 
entirely ceased, owing principally to the very extensive cultivation of the plant 
in Russia, Hungary, Holland, Morocco, and elsewhere. Sender {Trop. Agrik., 

1900, ii., 684) points out that all trade in coriander-seed to Continental Europe 
has now disappeared. 

Cultivation. — Coriander would seem to be sown at various seasons in the dif- 
ferent provinces of India, frequently as a mixed crop — the cold season in Bengal 
and the United Provinces, the rainy season in Bombay and the autumn in Madras. 
Duthie and Fuller state that it is largely grown in Nepal, whence the fruits are 
exported to the Basti coimtry. In the Panjdb it is said to be raised in every 
district, being frequently seen in the fields in a semi-wild state. Owing perhaps 
to the irregularity of its culture, statistics of the area under the crop ^or of the 
annual outturn are not available, and no sufficient data can be obtained on which 
to base calculations. j 

The leaves are eaten by the Natives as a vegetable, also in curries. The 
fruits (seeds) are universally employed as a condiment ; they are one of the in- 
gredients in curry, in confectionery, and in the flavoxiring of spirits. Many 
medicinal virtues are also attributed to the plant. From a European point of 
view by far its most important use is the extraction of a volatile oil. According 
to Gildemeister and Hoffmann (Volatile Oils, 1900, 641-4) this distillation is said 
to have been first mentioned by Porta in the 16th century; the oil was included 
in the price ordinances of Berlin (1674) and of Frankfurt-a-Main (1587). It is 
referred to as an ‘ gredient in sweetmeats in Camerarius’ edition of Matthiolus’ 
Kreutterhicch (1611, 266 c,). Gildemeister and Hoffmann, moreover, state that a 
true ‘ sight into the composition of the oil was brought about by Semler (1891) 
and by Barbier (1893). Its sp. gr. is 0*870 to 0*885, and it is soluble in three 
parts of 70 per cent, alcohol at 20° C. (68° F.). But apparently the constituent 
to which the specific odour should be attributed has remained imdetermined. 
[<7/. Schimmel & Co., Semi- Ann. Rept., 1895, 20-2.] The Indian fruits have the 
lowest yield of oil, 0*16 to 0*2 per cent., and are accordingly never used for distilla- 
tion on a large scale. The best fruits for that purpose are those from Moravia, 
Thuringia and Russia, which manifest a yield of 0*8 to 1*0 per cent. It seems 
unfortunate that the high prices which have lately been paid for coriander fruits 
should not have benefited India (Schimmel <fc Go., l.c., April-May, 1904, 36). 

TRADB . — ^The total exports of coriander from India stood in 1903-4 at 62,566 
owt., Rs. 3,87,796 — an increase on the 52,827 cwt., Rs. 3,47,318, of 1899-1900 — 
and have since risen to 72,670 cwt., Rs. 7,18,340, in 1906-7. Most of the traffic 
is from Bengal and Madras to Ceylon and the Straits Settlements. It is not 
possible to obtain any details of the coastwise or inland traffic, but the plant is 
largely grown in Nepal and exported thence in considerable quantities to the 
U ‘ted Provinces. The price ' India is about Rs. 3 per 36 lb. 

\pf. Birdwood and Foster, E.l.C. First Letter Booh, 199, 480; Paul 
(Adams, transl.), iii., 189; Taleef Skereef (Plajffair, transL), 82 ; 
Hamilton, Stat. Acc. Linaj., 188 ; Rept. Ind. Hemp Drugs Comm., iv., 67, 215, 
256, etc. ; Blochmann, Beit, zur Entwich. Offio. Samen und Fr%tchte. Dies. Bern., 
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THE INDIAN HAZEL 
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Talipot 

D.E.P., 
ii., 572-3. 
mery. 


Artificial 

Production. 


Substitutes. 


Indian 

Sources. 


Assam. 
Panjdb. 
Burma. : 


CO UN U , Ball, Man. Econ. Geol Ind. (ed. Holland), 1898, pt. i. ; 
Middlemiss in Rec. Geol. Surv. Ind., 1896, xxix., pt. ii., 39-51 ; Holland*, 
Rev. Min. Prod, in Rec. Geol. Surv. Ind., 1905, xxxii., pt. i., 105, Emery- 
stone, kurund, samada, etc. 

It is perhaps nimecessary to do more than refer the reader to the accounts of 
Indian corundum contained in the publications cited above. The corundum 
gems, viz. rubies, sapphires, garnets, spinels, etc., will be found under the heading 
of Gems (pp. 558-60). 

Holland (Z.c. 105) observes that the use of abrasives in manufacturing com- 
munities seems to be on the increase, and that whereas emery formerly served 
most requirements, purer forms of corundum have now been discovered in 
quantity and natural corundum has to meet many artificial competitors. In 
the United States carborundum is manufactured by electric power to the amount 
of about 1,700 tons a year ; bauxite is used to make artificial corundum at Ni- 
agara, and crushed steel is being employed to an increasing extent as a substitute. 
In India natural corundum is scattered as isolated crystals through the rock, 
and although for many generations Indian armourers and lapidaries have been 
supplied from a few comparatively rich deposits, it is doubtful whether these 
workings will even hold their own against the importation of cheap abrasives, 
much less prove a paying source for an export traffic. The chief supplies of 
Indian corundum would appear to be in Mysore and Madras, the total production 
from the former State having varied from 2,937 cwt., valued at £698, in 1898, to 
574 cwt., valued at £108, in 1902. Corundum occurs in Assam, Hyderabad, 
Panj4b, etc. The deposits of Burma are of course famous for rubies, and 
since 1882 large sapphires have been obtained in Kashmir. The total production 
and trade for all India is quite indefinite, since much of the corundum sold in 
Delhi, Agra, and Jaipur, etc., is casually collected and sold by villagers. Since 
1898 considerable interest has been roused by the Canadian separation of corun- 
dum from nephefine-syenite, such as occurs in the Coimbatore district. The product 
thus obtained has apparently been found profitable for export. 


D. .P., 
ii.,’576. 
Hazel. 


Pood. 

Timber. 


. CO LiU COLU NA, Linn. ; FI Br. Ind., v., 625 ; Lawrence, 
Valley of Kashmir, 74, 79, 81 ; G-amble, Man. Ind. Timbs., 684; Rec. Bot. 
Surv. Ind., i., 39, 187, 210 ; Collett, FI. Sim., 476. The Indian and 
Constantinople Hazel, urni, winri, thankoli, jangi, shurli, ban pdlu, geh ; 
CUPULIFERJE. 

This, the Indian representative of the European hazel (C- A.veUttna), is a 
moderate-sized tree of the North-West Himalaya between 5,500 and 10,000 feet. 
It flowers in March- April and ripens its fruits in the rains. The nuts are 
smaller than the European hazel but are very largely eaten and traded in all 
over India, chiefly by the Kabulis, The Afghanistan and Kashmir nuts are 
superior to those of the British Himalaya. The wood is used for making spioning- 
wheels, and invariably for the big spoons with which tea is ladled out ; it is 
moderately hard, does not warp, and shows a grain resembling Bird’s-eye Maple. 


D. .P., 
it, 576-7. 
^Talipot. 


^lowering. 


Pans. 


C YP A U ACULIF A, imn. ; FI. Br. Ind., yi., 
428 ; Eorster, PI. Esc., 1786, 49 ; Dodge, Useful Fibre Plants of the World, 
135, pi. ix. ; Semler, Trop. Agrik., 1897, i., 724; Talbot, List Trees, etc., 
1902, 343; Gamble, Man. Ind. Timbs., 732-3; Brain, Beng. Plants, ii., 
1090-1; Rec. Bot. Surv. Ind., iii., 293; Palmed. The true Talipot 
Palm or tala, tali, bajar-battuler (or battu), tara, codda-pani, talip-panai, 
sJiritalam, bine, pebin, pelin, etc. A tall fan-leaved palm of Ceylon and 
the Malabar coast, cultivated in Bengal and Burma. 

Common in the moist regions of the Madras Presidency and not uncommon 
in Bengal, where Boxburgh regarded it as “native.” It is often planted in 
gardens near the sea-coast and flowers once, usually when about forty years old, 
after which it ripens its seed and dies. Many of its uses and vernacular names 
are identical with those of o'k’asatis fiaheiiifer, the Palymyra or Talipot of 
Bengal (see p. 170), a circumstance which has given rise to much confusion. 

The leaves are very large, often ten feet in diameter; are made into 
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fans, mats, umbrellas, etc., very largely worked up as baskets, and strips writing 
are utilised as writing materials {ola), [Cf. Wiesner, Die Bohst. des Pflanzenr., ii., Materials. 

452-6 ; Hoernle, EpigraphicalNote on Palm-leaf, Paper and Birch-bark, in Journ. 

As. Soc. Beng., Ixix., pt. i., no. 2.] The whole subject j^of the polished strips of 
palm-leaves is worthy of careful investigation, since (like those of iBoi^assns) they 
are coming into use in Europe in the construction of ornamental braids. Turning 
now to the stem fibre, it seems probable that after removal of the pith (to be 
used as a kind of sago), the long fibro-vascular cords might be employed in the Sago, 
same manner as MUul fibre (see Caryota urens, p. 286). The fruits (seeds) are Pibre. 
nearly as hard as ivory and are extensively employed in the manufacture of Ivory 
beads, or are coloured and sold as coral, or even made into small bowls, etc. In Substitute. 
Europe they are employed in the manufacture of buttons. They are known in 
the trade as hazarhatu, bajurbet or bctyurbatum nuts, and a fairly considerable Trade, 
export in these goes from Bombay. The trade is chiefly carried on by Arabs. 

C ATJEVA R LIGI A, Forst. ; FI. Br. Ind., i., 172; D. .P., 
Gamble, Man. Ind. Timhs., 32 ; Duthie, FI TJpferGang. Flain/\., 52; Cooke iU 5 3-7 
FI Pres. Bomb., i., 42 ; Brandis, Ind. Trees, 32 ; CAPPAEiDEiE. The hrarua, 
harua, harun, harmdl, barana, wariina, bildsi, bila, tikto-shaJc, kumla, 
maralingam, bitusi, nirvdla, ushia, nirujani, kadet, etc. A moderate-sized 
deciduous tree occasionally becoming common throughout India, Burma 
and Ceylon. In some localities undoubtedly wild (Malabar, Kanara, etc.), 
in others introduced and cultivated by roadsides. 

By the earliest writers on Materia Medica (both Native and European) this 
tree was confused with JEgie the hel fruit (see p. 26), and both 

trees are often given the same vernacular names. There would seem to be two 
varieties, c. Xurvaia, Ham., and c. Roxhtit'ghii, Br., of which the former yields 
a leaf and the latter a bark employed in* Medicine. It would seem probable Medicine, 
that the rubefacient leaves attributed to this plant may in reality be those of 

— the true hel. Like that of the bel the fruit is mixed with mortar to form 
a strong Cement, whilst the rind is used as a Mobdant in dyeing. The fruit is Cement, 
also sometimes eaten. The Wood is employed in the construction of drums, wood, 
models, writing-boards, combs, etc., but it is not durable and is very liable to 
the attacks of boring-beetles. 

c CU ATIVU , Linn. ; FI Br. Ind., vi., 276 ; Maw, D. .p.. 
Genus Crocus, 1886, 56-72, 167-73 ; also Lacaita, app. i.-xx. ; Ieide^. ii*» 5 - . 

Safiron, safran, jdfran, zafran, hesar, kecara, kurkum, kunhuma, affiron. 
kdsmirajanmd, saurab, kungumanu, kong, etc. Tke Crocus would appear 
to be a native of South Europe, but has long been cultivated at Pampur 
in Kashmir, and, according to Honigberger, was formerly a State monopoly. 

The antiquity and value of the Kashmir trade may be inferred from the Kasii ‘ . 
circumstance that kunkuma is mentioned in the Sanskrit Medical Glossary — 
EMvaprakasa — and is referred to by the Emperor Baber {Memoirs, 1519, 313), 
by Abul Fazl {Ain-i-Akbari, 1690 (many passages) ), and by Jahangir {Memoirs 
(Price, transl.), 125). An interesting account of the modem Kashmir trade is 
given by Lawrence {Valley of Kashmir, 1895, 342-4), who relates a curious 
legend with regard to its introduction which would seem to involve a 
great antiquity. The following passages from his account may be here 
given : “ For seed purposes a particular aspect and sloping ground are required, 
and it takes three years before the bulbs can be planted out in the 
small square plots where the safiron is to be grown. These plots must remain 
fallow for eight years, and no manure can be given to them and no assistance 
given in the way of water. When once the bulb has been placed in the square 
it will live on for fourteen years without any help from the cultivator, new bulbs 
being produced and the old bulb rotting awajr. The time for planting out the Seasons, 
bulbs is in July and August, and all the cultivator has to do is to break up the 
surface gently a few times and to ensure the proper drainage of the plot by 
digging a neat trench on all four sides. ^The flowers appear about the middle of 
October, and the purple blooms and the dWcxous, though somewhat overpowering, 
scent of the flron turn the dry, uninviting plateau above P4mpur into a rare 
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and wonderful garden.” “ When the flowers are collected the real work of ex- 
tracting saffron commences. The flowers are dried in the sun, and the three 
long stigmata are picked out by the hand. The stigma has a red orange tip, and 
this tip forms the shaJii zdfrarif the first-quality saffron. The long white base of 
the stigma also makes saffron, but it is of inferior quality to the tips. The saffron 
Collection. thus collected in a dry condition is known to the trade as mongla, and fetches 

one rupee per tola, ^i^en the mongla saffron has been extracted the sun-dried 
flowers are beaten lightly with sticks and winnowed. Then the whole mass is 
thrown into water, when the petals swim and the essential parts of the flower 
sink. The parts which have sunk {niwal) are collected, and the parts which have 
risen to the top are dried and again beaten with sticks and then plunged into 
water. The process is repeated three times, and each time the niwal becomes 
Grades. poorer. One form of adulteration is to mix niwal of the third stage with niwal 

of the first process. The saffron obtained in this way is lighter in colour and of 
fainter scent than the mongla, and is known to the trade as lacha and sells at 
twelve annas per tola. The saffron when made is sent to Amritsar and other 
trade centres by registered post.” It has often been suggested that the cultiva- 
tion might be extended to other parts of India. [Gf. Journ. Agri-Hort. Soc. Ind., 
1899, 1054-60 ; Planter, April 21, 1900 ; etc.] 

Uses. The principal use of saffron is as a Dye and as a colouring material for cheese, 

Dye. puddings, etc. It is too expensive to be extensively employed in India, but is 

in request at princely marriages, and for the caste markings of the wealthy. Its 
supposed medicinal properties are discredited, its position being an element in 
“ black magic.” [Of. Hertodt, Crocologia, 1670, 274-8.] As an auspicious 
Pood. colour its use survives in the “ Saffron Cakes ” of many parts of Europe. For 

full particulars of the economic and domestic uses consult the Pharmacographia 
of Fluckiger and Hanbury and the Pharmacographia Indica (iii., 453-61). Indian 
cheap substitutes are Cavtuaimis and Nyctantues. 
rade. Trade. — The foreign imports of saffron into India amounted in 1899-1900 to 

29,974 lb,, valued at Rs. 5,43,038 ; in 1903-4 to 38,141 lb. at Rs. 6,05,208 ; and in 
1906-7 to 43,727 lb. at Rs. 6,27,333. Almost the whole traffic is from France to 
Bombay. A small quantity is re-exported to Hongkong and Arabian ports. 
The total amount in 1906-7 was 6,234 lb., valued at Rs. 61,702. Ho particulars 
of the Trans-frontier supply are given in the official publication of the trade of 
British India by land routes. 

D. .p., C TALA lA JU C A, Linn. ; Ebeede, Eort. Mai, 1689, 

ii., 6- 13. ix., 47, t. 26 ; Burmann, Thes, Zeyl, 1737, 82 ; Eumphius, Herb. Arrib, 
an-hemp. 1750, v., 279, t. 96, f. 1 ; 0. hengalensis and juncea, Lamh. Bncycl, 1786, 
ii., 196 ; C. juncea, Linn., in Eoxb., Oorom. PI, 1798, ii., t. 193 ; Bot. Mag., 
1799, t. 490 ; Eoxb., Trans. Soc. Arts, ] 804, xxii., 369 et seq . ; 1806, xxiv., 149 
et seq. ; Carey, As. Res., 1808, x., 11-4 ; FI Br. Ind., ii., 79 ; LEGUMiNOSiE. 
istory. History. — ^The later Sanskrit authors allude to the sana fibre in such terms 

as to leave no doubt that a fibre of that name has very possibly been known 
in India from the most ancient times. Jones {Select. Ind. PI. in Bea., 
Names. 1795, iv., 296-7) says that the “threads, called pavitraca, from their sup- 

posed purity, have been made of sana from time immemorial ,* they are men- 
tioned in the laws of Manu.” But the confusion that to-day is associated with 
the English word “ hemp,” it is feared similarly prevailed for many ages with 
the name sana. The account already given of the true hemp (Ca abis sativa, 
pp. 249-56) should, therefore, be consulted, as also that on jute (Corchorus capsul is, 
pp. 409- 11), and the observations recorded contrasted with the present description 
of the san or sunn fibre. A very extensive series of vernacular names might be 
given as denoting this plant, such as san, sanai, sani, saribu, shanal, shandmbo, 
sanvu, sonalla, tag, ausa, suild, jundb, jenappa or janapa {shanapam), chanam, 
wuchu and hana or sana. It was customary in India, in ancient times, and in 
fact is so to-day, to distinguish the various forms of san or pat by qualifying 
appellations. Thus, for example,'^ the present plant (to distinguish it fro the 
true hemp) is called phul-sunn, bhdgd-aunn, bdddl-sunn, arjha-san, san-tdg, or 
chunpdt, the last name separating it from jute. The names amhddi or amhdri 
usually denote iiibiactta eanviahinus. but pdtsan, mestapdt are intended to 
separate that fibrous plant and its fibre from Crotaiaria and CorcHor^Ms. Sunn- 
or 5a9^-hemp is the commercial name of the present fibre, but it is also kno as 
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Indian Hemp, False Hemp, Brown Hemp, Bombay or Salsette Hemp, Travancore 
Flax, Jabbalpur Hemp, etc. The names Deccan Hemp or Amhari Hemp are 
sometimes, though incorrectly, given to this fibre ; they usually denote ihiscus 
a^xnahintis. 

Though foimd throughout the plains of India and Ceylon under cultivation Distribution, 
(either as a source of fibre or as a special crop to renovate the soil or to be used 
as a food for milch-cows), it has not very authoritatively been recorded as met 
with in a wild condition. €. te^xtiifoua., Roxb., however, by modem botanists, 
has been reduced to c. juneea,, Linn. His plant, Roxburgh says, was indigenous 
to Coromandel. It has since been identified as the special form of c. .yuncea 
grown in Jabbalpur (and thus apparently affords a recognisable trade quality Jabbalpur 
of fibre), but it nowhere has, as yet, been recorded as wild or even as cultivated ^emp. 
anywhere between these widely remote localities. It is thus more than probable 
that either the determination of c. tvn^iifoiia as the special Jabbalpur hemp 
is incorrect, or that Roxburgh was in error in regarding it as wild in Coromandel. 

If it be the Jabbalpxir hemp plant, it would seem, from the economic standpoint, 
desirable that it should be kept distinct from ordinary c, juncea. Kurz says of 
c. jitueeci that in Burma it grows “ like wild, along the banlts of the larger rivers.” wild Fo 

There are numerous purely indigenous species of Crotctiaria met with all over 
India and Burma, many of which are weeds of cultivation, tolerated because of 
their value as green manure. In this coimection it may, however, be added that 
recent experiments conducted at the Royal Botanic Gardens, Calcutta, support Recent 
belief that all the trade qualities represent seasons of growth or methods of 
separation of fibre, and not botanical forms. Thus botanical and historic evidence ladigenoos 
concur in the acceptance of this plant as indigenous to India, even although it to India, 
has not strictly speaking been found truly wild. 

But it is very remarkable that hardly any of the early European travellers Silence of 
and botanists in India describe this fibre. Rheede gives an admirable picture 
of the plant but says nothing of its fibre. Rumphius challenges the accuracy of 
the statement that a fibre is prepared from the bark, and supposes that the 
persons who say so had confused this with his Oanja Saliva — the “ Capsular 
Corchorus,” as Sir William Jones calls that plant. On the other hand, the 
Ain-i-Akhari (1590, Gladwin, transl.) distinguishes two fibre plants— one with 
flowers like the cotton and the other with yellow flowers. The former was doubt- 
less Jiihisctis, and the latter can hardly have been anything else but Crotaia^^ia. 

In the Taleef Shereef (Playfair, transl., 1833, 98) we learn that the bark of 
Sana is used as hemp. Ironside {Phil. Trans. ^ 1774 (ed. 1809), xiii., 506) gives First' 
a full description of the cultivation and then adds, “ From the bark are mewie all 
kinds of rope, packing cloths, nets, etc., and from these when old most of the ^ 
paper in this country is prepared.” Trew mentions that it was introduced into 
the Physic Gardens of Chelsea in 1744. Hove {Tours in Gujaraty etc., 1787, 93) 
says that he saw, near Surat, Crotaiaria growing to a height of ten feet. Roxburgh Boiburgh’s 
{Trans. Soc. Arts, l.c.) gives full particular of his experiments with both Coro- E^cpe ‘ euta. 
mandei and Bengal san-hemp. Wissett {Treatise on Hemp, 1808) collected to- 
gether the available information from all parts of the world regarding the better- 
known forms of hemp. Naturally san takes a prominent position in his work. 

In fact nothing new of importance has been discovered and next to no progress 
made in the utilisation of this fibre, during the century that has come and gone 
since Wissett extolled its merits. But it is significant that in his great 
work 03aly an incidental allusion is made to the jute plant. Jute was at that 
time viewed as a fibre of little or no importance. Buchanan-Hamilton gives 
interesting particulars of ^an-hemp cultivation in Dinajpur {Slat. Acc. Dinaj., 

200-1), and by Symes (^4cc. Errib. to Ava, ii., 233) mention is made of Wild in 
Hamilton’s having observed it to be ‘‘ growing spontaneously.” Macpherson ® 

{Hist. Europ. Comm., 1812, 241, 391) gives the history of the efforts made by 
the East India Company to have san-hemp introduced into England as a sub- 
stitute for Russian hemp. The Company procured their supplies from Salsette, g etta Hemp, 
near Bombay, and sold these for less than they cost and even gave consignments 
away for nothing, until they had expended £45,000 in the effort to introduce the Oompany's 
fibre into European commerce. Yates {Text, Antiq., 1843, 318 et seq.), while Efforts, 
discussing the Spanish broom or Spartum {sparUntn. ^ztvicetrnt) of the ancients, 
contrasts it wdth the san-hemp of India. Linnaeus explains {Mant. PI,, 1771, 

439) that he gave the name jMitcea (or rushy Crotai€M.ri€i) to this plant because of 
its resemblance to the SparUuni jiineeum, Clusius w of opinion that there 
were two spartom Imown to the ancients — ^the one the ode Spanish broom> Spartmn. 
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and the other the modern esparto grass {stiiia te 2 i€icis.^lma), the juncus oi 
dry soils alluded to by Pliny. Etymologically the word sparton denotes some- 
thing twisted, and since both the Spanish broom and the esparto have from very 
ancient times been twisted into string and rope, both might easily enough have 
been called sparton. It is curious that the sparton of the Greeks should have 
denoted (in one of its meanings) a plant so closely akin to the sana of classic India. 
[Cf. Hanausek, Micro. Tech. Prod. (Winton and Barber, transl.), 1907, 84-5.] 


Area. 


Pure 

Cultivation. 

easons. 
Kharif Crop. 


ombay. 
RaM Crop. 


TTpperi 
India and 
engal. 


Two Kinds; 


Sowings."' 


Special 

Qualities. 


Experimental 

Cultivation. 


CULTIVATION.-— Seasons. — It is not possible to obtain returns of the 
area under this crop, nor of the extent of the traffic in the fibre, since it is 
placed under the heading “ other fibres ’’ or under “ hemp.’’ It is usually 
grown by itself in small plots or in long strips through fields, but is never 
apparently produced as a mixed crop proper. Throughout India as a 
whole it is a kharif crop — ^that is to say, it is sown about the commencement 
of the rains and cut at the end of September or beginning of October. It 
is thus off the ground in time to allow of its being followed by a rahi crop 
in the same year. But in some parts of India it would seem there is another 
crop of san. . Thus in the Thana and Kolaba districts of Bombay it is 
sown in November on moist fields near the sea- coast, following early rice. 
The stalks are pulled up by the roots in March. Hove speaks of the 
crotalaria of Surat as sown in November. In Khandesh it is sown in 
June and reaped in October; in Kolhapur the seasons are August and 
December ; in Poona, July and October. 

In the Central Provinces and the United Provinces it is a kharif crop, 
being sown with the advent of the rains, and in Bengal a little earlier, 
namely from April 15. Eoxburgh speaks of it as sown in May and June 
and as flowering in August. He tells us that Coromandel and Bengal 
seed were sown in the Botanic Gardens, Calcutta, at the same time in June, 
but that the former did not commence to flower till October, the latter 
having been in ripe fruit in September. He accordingly called the Coro- 
mandel Winter Sunn.” In the Ain-i-Akhari, sanna is mentioned as 
bearing its yellow flowers in spring. Koyle {Fibrous FI., 274), speaking 
of Commercolly, says there are two kinds — one sown in June and cut in 
August, the other sown in April ; but this latter kind, he adds, is in Dacca 
sown in October. In Madras the sowings would appear to be even still 
earlier, namely Pebruary 15. 

Thus while the mean period of sowing is about the beginning of the 
rains (or in June), 5an-hemp may be sown in almost any month, and 
occupies the ground from four to five months. This is an important 
feature, and doubtless accounts for the varying colour and quality of the 
fibre in market. It seems, in fact, of vital importance to bear this in mind, 
in view of future efforts at extended production. It is difficult to believe 
that, as with rice, so with san, a wide range of sowings could be possible 
unless the plants are accepted as representing different races and hence very 
possibly different qualities of fibre produced after centuries of adaptation 
to various environments. In fact it would seem fairly certain that these 
climatic conditions, though they cannot be identified by the botanist as 
separable varieties or even races, are nevertheless industrially quite 
distinct. To grow a rabi crop during the kharif season or vice versd may 
be to destroy entirely its distinctive merit. This subject has not as yet 
received the degree of attention that it deserves. We have been content 
to read of special qualities of fibre without any attempt having been made 
to ascertain whether these are due to superiority in stock, to climate, to 
seasons of cultivation or to method of preparing the fibre. It woidd 
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seem from tlie Calcutta experiments that all the forms hitherto grown 
from seed procured from such remote localities as Vizagapatam, J abbalpur, 

Phillibit, etc., have resulted in plants of varying stature, size of flower, 
etc., but in no structural departures that could justify even varietal 
positions being assigned to them. 

Soil. — When grown as a fibre crop it requires a light and not necessarily oil. 
a very rich soil. It cannot be grown on clay nor on inundated lands. It 
flourishes on moderately deep and fairly retentive soils, such as those used 
for irrigated crops. But when raised with a view to soil-improvement it 
might be grown on almost any soil. The practical experiments that have 
been performed would seem to show that when cultivated on too rich 
soils the merit of the fibre deteriorates. Wissett, for example, remarks 
that it will not grow at all on clay soils, that on rich soils the fibre becomes 
coarse and on high and dry soils it is best of all. On the other hand 
Eoxburgh, speaking of C. tenuifolia and of the North Circars, affirms 
that strong clay soils suit it best. 

Oreen- manuring . — The Cultivators of India have all along recognised 
this plant as a useful aid in soil-improvement. It may for that purpose 
(more especially when employed exclusively as a green manure) be grown 
on all sorts of garden soils and rice-fields, especially if infested with 
weeds (see Vitis, p. 1116). For this purpose it is usually uprooted when 
two to two and a half months old and then ploughed in, especially when 
followed by potatoes. The cultivators regard renovation in this manner preferable to 
as preferable to a manure of one to two maunds of oilcake per acre. It oucake. 
is therefore surprising that the practice is not more general. Early 
ploughing is of course involved and more labour than is customary has 
to be given. Mukerji (Notes on a Tour in the Jute Districts) says : — 

“ The cultivators were asked why they did not grow san-hemp more largely objections 
as a rahi crop and a preparatory crop for the jute when they themselves asserted to ite 
that by doing so they got two maunds of jute more per higha. They replied 
that they must grow kalai and other food-crops, and that one special objection 
to the san-hemp was the retting of it produced a most filthy stink which was 
rmbearable to them, and as there is water only in tanks and khals at the dry Betting 
season when aan is retted in this district, fish die off if retting of san done ofEensive, 
in the tanks and other places where there is fish. Owing to these objections, 
they caimot grow 5an-hemp extensively, but the cultivation of this useful crop 
is evidently extending. Kalai and mustard are the standard rahi crops here, 
but a good deal of aan is grown chiefly with the object of benefiting the suc- 
ceeding jute crop. 

Why a short variety of aan (called ghati) should be chosen for feeding cattle Oluxti Variety, 
and afterwards ploughing in as green manure does not appear clear. The taller 
variety, though better suited for extraction of fibre, also seems to be more valuable 
for manurial purposes, as it has far more organic matter in it and the root residue 
must be also larger. The raiyata recognise that the growing of the larger variety 
for fibre also has a beneficial effect on the soil.” 

Tillage. — San-hewip is most in favour as a catcb. crop. Tke seed is Tillage, 
sown tkickly, bence the value of the crop as a weed- exterminator. In some weed-kiiier, 
reports as much as 80 to 120 lb. of seed to the acre are spoken of, in others 
40 lb., and in still others half that amount. The plants should be from 
3 to 4 inches apart each way. MoUison (Textbook Ind. AgrL, i\i., 226) 
observes that a luxuriant crop cannot be 'grown without careful tillage. 

Quick growth is necessary whether raised for fibre or as a green manure. Quick Growth. 
“ A smooth friable bed is, therefore, required, and this can only be obtained 
by ploughing and repeated harro wings. The seed is generally drilled Driii-so . 
in July; in the Deccan with a four-coultered drill, first lengthwise then 

433 28 



3ROTALA fA 


rUNC A 

eparatioia 


Harvest. 


Pulled up "by 
the Boots. 

Left to Dry. 


Withering. 


Not practised 
in Bengal. 

eparation 
of Fibre. 


Pive Days’ 
Betting. 


Stagnant 

Water. 


Salsette 

Method. 


Stacking till 

Oonverdent 

Season. 


Stripping and 
Washing. 


Tflii SAN-SEMP PLANT 

across tlie field. The drill coulters" are 12 to 14 inclies apart, and tlie 
double drilling secures even distribution of tbe necessary heavy seed rate 
(about 70 lb. per acre). If tbe seed germinates properly, no further 
culture is required until the crop is ploughed in as green manure or reaped 
for fibre.” 

Diseases and Pests. — ^Very little is known regarding tbe enemies of 
this plant. Maxwell-Lefroy (Agri, Journ. Ind., i., pt. hi., 187-91 ; also 
Memoirs, Dept. Agri. Ind., 1907, i., 158, etc.) gives particulars of three 
moths, the caterpillars of which often do much harm to the crop. 

Harvest — It is customary to read that the crop is harvested after the 
flowers have appeared, but in certain localities the plants are left on the 
field imtil the fruits have begun to form, and in some instances even until 
they are ripe. ‘‘ The finest, strongest and best fibre may possibly be got 
from plants which are not dead ripe, hut very good fibre as well as seed 
are got from a ripe crop ” (Mollison). In most cases the plants are 
puUed up by the roots, in others the stems are cut with a sickle close to 
the ground. They are left on the field for a few days to allow of withering, 
and are then stripped of their leaves ; these are regarded as a necessary 
return to the soil. The stems are tied into neat bundles that may be 
easily handled, each , containing not more than 100 stalks. The bundles 
are then preserved for two or three weeks until they are thoroughly dried, 
and the remaining leaves and seeds are thereafter thrashed out. But as 
with jute so with san fibre, much difference of opinion prevails regarding 
the nature and extent of withering necessary before subjection to retting. 
Mukerji {Handbook Ind. Agri., 307) says that in the damp climate of 
Bengal stacking before retting injures the fi.bre. Stacking is therefore 
very little practised in that province. 

Separation of Fibre. — The dried bundles are tied into larger bundles, 
then placed in pools of water and weighted with stones or logs of wood, 
until they are completely 'submerged, much after the fashion detailed 
regarding jute, only that since the steeping takes place usually in the 
hot months, a period of five days is ordinarily sufficient, but in cold weather 
eight or nine days may be required. In some instances retting in damp 
mud on the margins of tanks or lakes seems to be the system followed ; 
in others complete submergence in water is deemed essential. By some 
writers stagnant water is condemned as destroying the colour and lustre of 
the fibre, running water being advocated as preferable. But this seems 
a mistake, as longer retting would certainly be required in running water. 
It is also sometimes customary to set the lower and thicker ends of the 
stems into water for twenty-four hours, so as to secure for these a longer 
retting than is necessary for the upper portions. In deep water longer retting 
is required than in shallow. In Salsette there is said to be very little retting, 
and this circumstance is claimed as the reason of the superiority of the 
fibre there produced. In many localities the complaint is made that 
sufficient water does not exist at the harvest season to allow of an extended 
production. This difficulty, it would seem, might be easily and conveniently 
disposed of by drying the stems and stacking them tiU a more convenient 
season. Districts with a Umifed supply of water are those where stacking 
would be easy. The stacking of hemp is moreover believed, if anything, to 
improve the fibre, and should be tested with san-hemp. 

The process of stripping and washing the fibre is very similar to that 
pursued with jute, but more difficult and laborious. The strips of fibre 
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are repeatealy beaten on a stone with a stick, then lashed on the surface 

of the water. This beating and lashing may have to be repeated two or 

three times before a thoroughly clean fibre is produced. The hank of 

fibre is now wrung out, to remove the water, twisted and folded into a 

particular fashion, and hung out to dry and bleach. It is then plaited Plaited Tails. 

threefold into a tail, and in that form is usually seen in the market, but it 

has often been urged that it would be advantageous to discontinue the 

habit of plaiting the fibre. It will thus be noted that regarding each and 

every stage in the separation and cleaning there is as great a divergence nive^ence oc 

of opinion as with most other aspects of the industry. opmion. 


If required for textile purposes, however, or even for the string employed 
in the construction of fishing-nets, it is opened out and combed or crudely imperfeotioius. 


scutched. In most of the reports furnished in Europe regarding this 
fibre its shortcomings are attributed to incomplete or excessive retting 
or to imperfect cleaning, breaking and scutching, never to inherent defects Scutched 
in the fibre itself. The loss between washed and scutched fibre is about 


one-third the weight. Hence the difference in price offered does not, 
as a rule, tempt the growers to go in for much cleaning. 

Yield and Price. — It is generally said that the finest qualities fetch Price, 
in India about one rupee for five pounds. As met with in the bazfe 
san fibre occurs in tangled masses of a dull greyish or greenish-white 
colour. An official of the Calcutta Custom House, to whom an application 
was made for information regarding the trade in Indian hemp, furnished in 
1901 many useful particulars. The best country hemp comes from Bombay arades. 
and is called Eajpore or Dugaguddi ; it is about four feet long and fetches 
Rs. 16 to 18 per cwt. The next best is the Jabbalpur, the value of which is JabEaipur. 
Rs. 11 to 13 per cwt. The third grade is Phillibit and the last the Bengal. 

The exports are chiefly in the most inferior stuff. In Messrs. Ide & 

Christie’s Monthly Circular quotations are made of Allahabad, Jabbalpur 
and Bengal hemps, and these would seem to average from 14 to 18 shillings. Price. 

But a particular shade of colour is desired, and parcels with that colour ooiour. 
fetch higher prices, irrespective of strength, the object being to allow 
of admixture with Russian hemp. MoUison records the yield of an 
experimental cultivation in Poona. The dried stalks scaled 6,280 lb. 
and the cleaned fibre 520 lb, per acre. Mukerji gives the yield as Yield. 
200 to 1,200 lb., or an average of 640 lb. (8 maunds) per acre, worth 
Rs. 50. A sample examined at the Imperial Institute in 1896 was valued 
at £15 to £16 a ton in London. 


Properties and Uses of San Fibre . — ^For results obtained by the early Uses. 
e::^erimenters consult the Dictionary. Although the Indian factories use a 
fair amount of san in the production of the rope and string generally spoken Hope and 
of as country-hemp, little or no progress has been made to place the pro- 
duction on a sound basis. Madras and Bombay might each have an 
industry, which if it did not rival the Bengal jute trade might meet some 
of the markets for that fibre and supply a want for an article of a slightly 
higher quality. It is indeed surprising that this fibre has not by now 
become an established and valued feature of the commerce and industry 
of India. Some few years ago, as co-authof of a small book on the Indian Muoh-negiected 
Fibres and Fibrous Substances {Qios^, Bevan, Eung and Watt, 1887, 28-30), 

I wrote, ^‘It is impossible to urge too strongly the claims of this much- 
neglected fibre — a fibre which seems to have suffered severely through the 
immense success of jute obscuring for a time the properties of all other 
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bast fibres.” During the Colonial and Indian Exhibition ntimetollS 
inquiries were made as to why it was that so little of the better qualities 
of 5 a 7 i-hemp were procurable. Mr. Collyer and several other brokers and 
merchants stated that their only difficulty in pushing the trade in san^ 
hemp was their inabihty to procure a uniform and a large enough supply.” 
Dunstan (Imp. Inst Tech. Repts., 1903, 70) similarly observes, “ The 
literature on this fibre is extensive, betokening much interest in its 
qualities, but up to the present the material has been exported only to 
a small extent.” Two sets of samples were sent to him for examination, 
viz. from Burma and Calcutta. The results of the chemical analyses of 
these are given, and it may be said that the ash in the Calcutta sample was 
considerably higher than in that from Burma, but all the features brought 
out were regarded as indicative of high quality. Microscopically the ultimate 
fibres were found to be rather long — 5 to 8 mm. — and seen to end abruptly 
instead of tapering, while the walls were rough and irregular in outline. 

As to the utilisations of the fibre, these may be briefly stated as identical 
with those of true hemp — namely the production of cordage and canvas, 
the waste or tow going to the paper mills. But in India by far the most 
important use is the employment of sa 5 ^-hemp for the cordage of fishing- 
nets. In this connection it may be mentioned that Mr. V. P. Bibeiro, 
Sub -divisional Forest Officer, Bassein, West Thana, contributed to the 
Eeporter on Economic Products a most interesting account of the deep- 
sea nets used by the Koh fishermen (since pubhshed in the Agri. Ledg., 
1905, No. 7). These are huge traps 160 feet long and 70 feet in diameter. 
They are constructed entirely of 5an-hemp, and may cost as much as 
Es. 250 each. The mesh decreases from 6 J to J inches progressively, from 
the mouth to the apex of the net. The fibre is carefully tanned. The 
repairing and tanning of the net cost about Es. 8 a month. The inference 
from this is that the fibre is only durable under sea -water when fully 
tanned. The woodwork of these deep-sea nets, it may be added, is pre- 
ferably that of Adina cordifoUa, Throughout India fishing-nets are 
largely made of san-hemp, though not exclusively so. Those of Karachi 
are chiefly mac?ar or akanda fibre (Calotropis gigantea, p. 207) and those 
of Assam and Eastern Bengal rhea fibre ( h eria nivea, pp. 146, 157). 

TRADE IN SAN HEMP. — ^As already observed, nothing of any value 
can be said authoritatively regarding the extent of production or utilisation 
of this fibre, since it is not separately recorded in the Trade and Agricul- 
tural Statistics. It is grown in every province, and nearly universally used 
by the people of India. It seems probable, however, that of the exports 
to foreign countries shown as ‘‘Eaw Hemp” of Indian produce, a large 
proportion is san. The only other fibre of importance (and that one of 
comparatively recent origin) is indicated by the exports of Indian Agave 
fibre (Sisal hemp). Of the imports of raw hemp the major portion is 
doubtless Manila {Mtisa textilis), and lastly of the imports of hemp 
manufactures the major portion is doubtless canvas and rope of Eussian 
hemp. The traffic under these headings may be here exhibited : — 


Expobts. I 

1876-7., 

1886-7. 

1896-7. 

1906-6. 

1906-7. 

Raw . . 

Manufactured 

Rs. 

7,68,856 

2,035 

Rs. 

16,41,384 

262 

Rs. 

23,11,179 

16 

Rs. 

54,19,756 

nil. 

Rs. 

68,73,396 

240 

Totals 

7,60,891 

16,41,646 

23,11,194 

64,19,756 

68,73,635 


436 



THE PUROING CROTON 


Imports. 

1876-7. 

1886-7. 

1896-7. 

1905-6. 

1906-7. 

Raw . . 

.. 1,33,990 

1,71,795 

2,93,167 

6,52,777 

6,94,623 

M ufactured 

3,108 

42,623 

69,930 

45,066 

32,330 

Totals 

. . 1,37,098 

2,14,418 

3,63,087 

6,97,843 

7,26,953 


It will thus be observed that wrbile both, the exports and the imports 
have increased very considerably within the past twenty-seven years, a 
scrutiny of the details reveals the fact that the most important improve- 
ment has taken place within the last six or seven years and is due mainly 
to the expanding supply of Indian Aloe Fibre (see Agave, 44-5). 

C OTON TIGLIUM,Xmn. ; FI. Br. Ind., v., 393 ; Pharmacog. 
Ind.j iii., 281-6 ; Gamble, Man. Ind. Timbs., 1902, 614 ; Euphorbiace.®. 
The Purging Croton, jaya-fdla, jay'pdl, Jcanakafhdla, jamdl~gota, ne-pdl, 
nervdlam, hanako, hori, dand, etc. A small tree met with under cultivation 
throughout the greater part of India ; said to be naturalised in Eastern 
Bengal, Assam, and elsewhere. 

Gamble states defiboitely that it is not indigenous. It was apparently first 
described by Acosta in 1578, ' 'and subsequently by Rheede in 1679, then by 
Rumphius in 1743. The purging croton grows on the poorest soils, such as waste 
lands, from the sea-level up to about 3,000 feet. Under cultivation no special care 
is necessary, and it will fruit in the second year. It has been spoken of as a 
shade-tree for coffee. A little of the powdered oUcake forked into the soil has been 
recommended as a protection for tea and other plants from grub and white ants. 
The nuts yield a large amount of medicinal Oil which may be administered 
as a violent purgative, or applied externally as a powerful vesicant. An inquiry 
made by Prof. W. R. Dunstan and Miss L. E. Boole into the nature of the vesicating 
constituent resulted in their obtaining “ a small quantity of a yellow oil which, 
after a time, became a transparent resinous mass, intensely active and burning 
without ash. It was found that crotonoleio acid owed its vesicant properties to 
a small proportion of this resin, to which the name of ‘ croton resin ’ has been 
provisionally given” (Imp. Inst. Journ.f 1896, ii., 264). It is said that croton 
oil is used by fraudulent manufacturers as an adulterant of tincture of iodine. 
[Gf. Brit, and Gol. Drugg.f 1901, xl., 176.] The seeds have similar properties to 
the oil and are fairly largely used by the Natives of India. Kino -like exudation 
has been discussed by Hooper (Eept. Labor. Ind. Mus.y 1905-6, 34). Messrs. 
Hearson, Squire & Francis say that if the London price be taken as 25a. to 35a. 
per cwt., the freightage, insurance and brokers’ commission would have to be 
borne by the shipper. It is better to express the oil before transit since much 
is lost on the voyage. For kino see Pterocarpus arsupium (p. 908). 

CUCUMI , Limi. ; FI. Br. Ind., ii., 619-20 ; DC., Grig. Cult. Plants, 
258-62 ; Cogniaux, DC., Monog. PJianer., iii., 479-507 ; Cooke, FI. Pres. 
Bomh., i., 534-6 ; Dutkie, FI. Upper. Gang. Plain, i., 371-4 ; Prain, Beng. 
Plants, i., 522-3 ; Cucurbitace^. A genus of climbing herbaceous plants 
which embraces twenty-eight species, of which more than half are 
recognised as African and only three or four Indian. It is noteworthy, 
however, that of the Indian forms, two are the Melon and Cucumber 
(economically very far the most important of all) and the third is €. 
trigomiSf i2oa;5.— -a truly wild plant, never cultivated nor its fruits eaten. 

C. elo, Linn. ; Duthie and Fuller, FiM and Garden Crops, pt. ii., 
51, pl. 1; Sweet Melon, Mar6w/a, karhuz, kharmuj, tarhuj, dungra, chibdda, 
gidhro, zaghun, sarda, vellari-verai, mulam-pandu, remd, etc. 

Most of the early travellers speak of the best melons of India being grown 
from imported seed. The Emperor Baber makes, in fact, no mention of fiidian 
melopsy bqt e^ols those of Ss-rnarkand. So also ’ Akbar’s timqquione qf th§ 
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THE MELON 

five sorts spoken of in the Ain-i-Aiibari (Bloohmann, transl., 65) were Indian ; 
all are stated to have come from Badakshan or Kabul. Lmsohoten (Voy. E. Ind. 
(ed. Hakl. Soc.), ii., 35) observes that the Indian melons are not so good as those 
of Spain, and have to be eaten with sugar. Tavernier speaks of the Indian 
melons as grown from Persian seed. Firminger {Man. Qard. Ind. (ed. Cameron), 
1904, 225-9) mentions several kinds of melons as specially excellent. The 
best or first class is the sarda, a native of Kabul, which does not succeed in 
India • the second is also a Kabul melon successfully grown in India. Aitchison 
{Frod. W. Afghan, and N.E. Persia, 48-9 ; Kew Bull., 1894, 75) is of opmion 
that the sarda failed because it was not understood. The early supply 
sists of ordinary good melons, but the later, when ripened with frost, is the 
sarda proper. It is covered over and left to mature slowly. Some sarda melons 
sent to Kew in 1894 arrived in excellent condition, and from the seed thus 
obtained good fruits were grown at the Royal Gardens at Frogmore and else- 
where. It is believed that sarda melons might be exported to Europe, where 
they would fetch good prices as winter fruits. The third and perhaps the 
finest of the Indian melons is the safedah or white melon of Lucknow, which 
is grown in sandy loam along the banl?s or in the dry beds of the Gumti. It is 
the size of a very large orange, flattened at both ends and white inside and out. 
It would appear, however, that so far back as 1866 the Lucknow melon had been 
allowed seriously to deteriorate, so that perhaps its present condition might 
be considerably improved. In The Indian Agriculturist (June 12, 1866) Er. 
E. Ronavia gave an interesting account of this deterioration, and urged that 
efforts should be made to improve the stock of the ‘^chitla'' or specified ” 
melon of Lucknow. 

The Melon from an agricultural point of view is the most important species 
of the genus encnmiH, and is extensively cultivated for its fruits on the sandy 
banl^ of Indian rivers. So soon as the water has fallen from the white sandy 
banks of the Ganges and Jumna, for example, pits are dug and filled with manure 
within which the melon-seed is deposited. These pits act as forcing-beds and 
are protected against sand-drift by grass and thorn hedges constructed around 
them. Less manure is required when the silt of the river is of fairly rich quality 
and contains organic matter. Sometimes, as at Ahmedabad, the plants are sown 
in trenches instead of pita. They continue to fruit as a rule from April until 
the rising of the water in Jime overwhelms and destroys them. A popular 
account of the Indian melons may be foimd in Indian Planting and Gardening 
(Oct. a, 1904), and interesting descriptions of the growth of melons on the floating 
gardens of Kashmir are given by Moorcroft {Agri.’Hort. 8oc. Ind. Trans., i., 70), 
by Rivett {Assess. Bept. Mir Bahri, 1898, 16), and by Lawrence {Valley of 

Kashmir, 345-8). ^ i 

The flattened and elliptic seeds yield a sweet edible Oil. Semler says_ the 
quantity they contain is about 30 per cent, and that a considerable trade in it 
exists from the Chinese port of Chefoo. It is a light thin oil, which dries slowly 
and in addition to being eaten is employed in the soap industry. According to 
Semler a considerable quantity was formerly exported from Sierra Leone and 
Lagos, but the low prices offered have killed the trade {Troy. Agrih., 1900, 
ii., 525). The seeds are also used as a cooling Medicine, though it is doubtful 
if those of the various species are distinguished. In fact the seeds of c. Meio 
are commonly sold all over India as a cooling medicine in admixture with those 
of C. Melo, var. ^itlUsslvna, :Betiincasa cerifera and €itrnlliis vulga'^-is. Melon- 
seeds are also commonly used as a flavouring ingredient — hhang-massala. [Of. 
Ca abis sativa, p. 268.] 

Pests. — ^Particulars of the cultivation of Afghan and Baluoh melons in the 
Lower Provinces, together with a description of the Life history of the trouble- 
some melon-fly, may be found in Jas. Cleghom’s most useful paper {Journ. 
Agri.-Kort. ' Soc. Ind., n.s., 1891, ix., 63-82). The melon is also attacked, like 
other cucurbitaceous fruits, by a small red beetle. [Of. Ind. Mus. Notes, i., pt. ii., 
92-3 ; iii., pt. v., 67-8 ; iv., pt. i., 32-4, pt. ii., 92-3.] The wood-ash preven- 
tative, usually adopted by the Kaifives, must be detrimental, and probably a muslin 
frame would be found more effective, since only the young seedlings suffer as 
a rule. 

(a) var. 0 ordica, Roxb., sp. ; Duthie and Fuller, J.c. 60, pi. xlix. ; Banerjei, 
Agri. Outtack, 1 893, 1 1 6. The phut ov phunt, phuti, kachra (unripe ), tuti, kakari-kai, 
pedda-kai, thakhiva.hmwey, etc. Mentioned as phooth in the Taleef Shereef, and 
according to Dutt has a Sanskrit name, ermrw. Although now reduced by 
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botanists to a variety of c. M&io the fruit is cylindrical, smooth (not fluted), 
mottled yellow and green and more like the cucumber, except that it is less 
scabrous and larger. There are several distinct forms met with in the hot and 
rainy seasons. It is cultivated in cotton or maize fields, etc., here and there 
throughout India, and when the fruit has burst, which it does spontaneously, 
the flesh is mealy but not sweet, though palatable when eaten with sugar. When 
young the fruit is a good substitute for the cucumber, and hachra is in fact a 
valuable vegetable. 

(/3) var. utilissi us, Roxb., sp. ; Duthie and Fuller, Z.c. ii., 56, tt. liii., liv. The 
hdkri, kdhur, or hdnkur, kukri, dosray, velUri, kakkarik, kakadu kakdi, tarkakdi, 
takhva, tavashi, etc. This melon approaches the cucumber. According to 
Buchanan- Hamilton {Stat. Acc. Dinaj., 1833, 196) it is the fifth most important 
fruit. It varies from short oval to elongate (sometimes three feet in lengtla). 
When young it is covered with soft down and is pale green in colour, but with 
age changes to dark green or white and bright orange when fully ripe. It is 
cultivated in Bengal, the United Provinces, the Panjab and Western India, etc., 
during the hot weather and the rains. It prefers a dry, loose, open soil. After 
manuring the ground should be laid out in beds and three or four seeds sown 
three feet apart. Being in season long before the cucumber, the young fruit 
is. much eaten by Europeans as a substitute for that vegetable, though it is 
somewhat insipid. Kakri is moreover an important article of Food with the 
poorer classes during the hot months. Wlren half-grown it is pickled ; when 
ripe eaten raw or in curries. The seeds are pressed, dried, ground to meal ; 
the oil expressed from them is used with food, in medicine, or in lamps. It 
seems probable that some at least of the forms spoken of by authors as 
cucumbers should in reality be placed under the present plant. 

C. tiv s, Linn. ; Dutbie and Euller, Lc, 53-4, tt. li., lii. ; Sen., 
Rep, AgrL Stat. Dacca, 1889, 47 ; N. N. Banerjei, Agri. Cuttach, 1893, 115 ; 
Firminger, Lc. 169. The Cucumber, JcMra, kahnai, kakdi, sasd, muhevehri, 
dozakaia, sante kayi, tra'pusha, sukasa, thagwa, Idr, etc. 

There seems to be no doubt that one at least of the original homes of the 
cucumber was in North India, and its cultivation can be traced to the most 
ancient classic times of Asia. Boyle’s c. jiarcircichu (a plant wild from 
Kumaon to Sikkim) is in no important respect different botanically from c. 
HCLtimis, though it has distinctive vernacular names (air-dlu, pdhari-in-drayan, 
etc.), and is collected and used as a substitute for Coiocynth {lllust. Him. Bot., 
t. 47). The classic and other European names for the cucumber, as stated by 
De Candolle, would seem to point to a European cultivation quite as ancient 
as can be shown for Southern Asia. Hehn {Kulturpfl. und Hauat., 6th ed., 
1894, 308-14) gives a useful account of the historic and etymological considera- 
tions. Briefly it may be said that he, and his editors Schrader and Engler, 
refer most of the early names for the cucumber, the melon and the gourd to tbo 
uses of certain forms of these fruits as water and oil bottles. [Of. Cucurbita, 
p. 441, and Lagenaria, p. 700.] 

There are two primary forms of cucumbers : — a creeping field plant of the 
hot weather, and a garden climber of the rainy season. ^ The former has small 
egg-shaped fruits {mandi kakuri of Orissa) and is sown in drills in February or 
March, preferably ' rich soil. The latter or rainy-season varieties have much 
larger fruits (kantali kakuri), dark-green or creamy-white, changing to rusty- 
brown when full gro . The rainy-season varieties are the most common, being 
eaten by both Natives and Europeans. The hot-season forms are also, however, 
eaten either raw or cooked * curries. Gathered in a young state they are 
generally known under the name gerkin or gherkin, and constitute a much- 
prized vegetable ; they are also very extensively pickled and eaten in that form. 
It would thus seem fairly certain that the gherkin of India is the hot-season form 
of c. and not the somewhat doubtful c. A.iitguritt of the West Indies. 

Sir J. D. Hooker {Bot. Mag., t. 6206) has described a special form of cucumber 
that seems peculiar to Sikkim. 

In the hot-weather supply three sowings are usually ade, namely at the 
end of February, in the middle and at the end of March. The s ds e sown 
along both sides of drills, the drills be* g one foot apart. In dry soil, water is 
given immediately after sowing and subsequently every ten days, but not too 
liberally. The rainy-season forms thrive with little care, and e always sure of 
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yielding a good crop. The creamy- whit© kind (“ White Turkey ”)is regarded as 
one of the best forms. European cultivation has recently completely changed the 
character of the plant met with in Indian towns. [Cf Ind. Gard., Dec. 21, 1899-] 
Still it is a curious fact that although the cucumber is now fully acknowedged 
to be a native of India, most of the fine English forms cannot be grown in 
that country- 

Karit, C. trig'o us, Roxh,, FI. Ind., iii., 722 ; also C. turbinatus, Roxh., 

Katvel. 723; Pharmacog. Ind., ii., 65-7; Kartiker, Pois. PI. Bomb., in Journ. 

Bomb. Nat. Hist. Soc., viii., 99-106, pi. G. ; Dutkie, FI. Tlfper Gang. 
Plain, i., 373 ; Prain, Beng. Plants, i,, 522 ; Cooke, FI. Pres. Bomb., i., 535 ; 
G. 7 )seudo-colocyntJiis, Royle, III., 220, t. 47, i. 3 ; C. 'pubescens. Wall; 
Royle ; Wight, etc. The hdtvel, Mrit, pam-budinga, pulcha, puchcha, bis- 
lumba, bislambhi, etc. An annual or perennial climber not cultivated, met 
with throughout the greater part of the drier upland tracts of India, 
Afghanistan and Persia. 

The name Indrayan sometimes given to it more correctly denotes atruiiys 
CoiocyntTiis, but I Strongly suspect these two plants, and also the so-called wild 
states of c. sttMvus (C. ttrdwieka, Royle) h-Q/ve been much confused by economic 
and even by some botanic writers. The character of simple bifurcated tendrils 
would, if rigorously applied, almost of necessity involve the transference of one-half 
the sheets in most herbaria from atrwiuis Coioenjutuis to Cucttmis trigotmft. 
Indeed, all the examples of with small deeply dissected leaves 

have simple tendrils, and can wdth difficulty be separated from Cucwmis x^sextdo- 
coioeyiithis, Royle. It is necessary to draw attention to this circumstance since 
the properties of the kdrit do not differ materially from those of the true Coioey nth. 
But the plant of the sandy deserts is very different from that of the Himalaya-, 
and there may be two or more species ; but if so, then they have been very in- 
differently described and identified. Roxburgh pointed out that his C. trtgojius 
resembles very much c. Meio, Linn., var. titiiissima, and Prain says c. trigomi^ 
is sometimes considered the original source of the melon, and may equally be a form 
of that plant which had become feral. 

The seeds yield a fixed Oil by boiling, which is used in lamps by the poorer 
classes. The pulp of the fruit is bitter and similar in quality to Coioeynth. 
It is not, however, possible to ascertain definitely the exact industrial and 
medicinal value of this species until the ambiguities above indicated have been 
removed. 

CUCU ITA, Linn. ; FI. Br. Ind., ii., 621-2 ; Cooke, FI. Pres. 
ii., 638-42. Bomb., 1903, i., 547 ; Duthie, FI. Upper Gang. Plain, i., 377 ; Prain, Beng. 
Plants, 1903, i., 524 ; Cucurbitace^. 

istory. — Considerable confusion appears always to have existed as to the 
history and nomenclature of most cucurbitaceous plants. It seems probable 
that European pre-Linnasan names are suggestive of the fibrst uses to which the 
fruits were put, but can hardly be accepted as separately denoting the modern 
genera and species. Thus, for example, Pliny {Hist. Nat., bk. xix., ch. 5) ob- 
Water and serves that cucurbitaceous fruits had long been used as wine-bottles, but in his 
Oil ottles. day were just coming into fashion as water-pitchers at the baths. Hehn {Kulturp ft. 

und Haust., 6th ed., 304-14) derives conjecturally Cucttmis a,nd Cticut-hUa 
from cumera and corhita, low Latin words, the one meaning a covered vessel, 
the other a basket (Germ. horh). Hence perhaps the remark by Columella [De re 
Bust. (ed. Gcsnero, 1773), xi., 3, 49), these fruits “ are well suited for employment 
as vessels.” Incidentally it is worth noting that many of the early glass bottles 
recovered from the Thames, Tiber and Seine are obviously modelled on the 
bottle-gourd {cagenarta vttiguris), and Some of the bottles used for Italian 
wines are to-day of that shape. It is thus not surprising that statements some- 
times applied to Cuouvhita should have to be transferred to i^ageuaria or 
jteniueasa or vice versa. Still more frequently are the various species of 
Cucut'Wa confounded one with the other and their vernacular names in all 
countries interchanged. Brief botanic diagnoses for the purpose of facilitatin 
distinction become accordingly ahqost * per^tiye» 
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C. xi , Duchesne ; FI. Br. Ind., ii., 622 ; BentLam, Rev. on D. .P., 
Genni storici of Targioni-Tozzetti, in Journ. Roy. Hort. Soc., 1855, 146 ; ii., 63 -40. 
DC., Orig. Cult. Plants, 1884, 249-57; Asa Gray, Scient. Papers, 1889, i., 

332-41 ; N. N. Banerjei, Agri. Guttach, 1893, 116-7 ; Cooke, FI. Pres. ourd. 
Bomb., 1903, i., 547 ; Duthie, FI. Upper Gang. Plain, i., 377. Squash-gourd, 
Yellow-gourd, Red-gourd, Spanish-gourd, Turban-gourd, etc, ; lal bhopali, 
Icala-hhopala, baitalu, haitaka-kharu, kadu, tookm kudu, gaduwa, pushini, 
gummadi, erra-gummadi, mattanga, kumbala, shwe-pay-on, etc. A plant with 
five palmate leaves, having the lobes founded, the sinus narrow, and the 
petiole nearly as long as the blade, but not prickly ; fruiting peduncle round, 
smooth; corolla lobes curved outwards; calyx segments lanceolate-linear. 

Duthi© says that the evidence obtained from historic research favours an Habitat 
Asiatic origin for this plant, C. Sprenger {Bull. Toec. Ortic., 1893, 333) says a 
wild form, c\ infiocitna has been found in the Himalaya which is 

supposed to be the parent of all the large-fruited gourds in cultivation. [Cf. Few 
Bull. (add. ser.), 1900, iv., 120.] Asa Gray is disposed to accept it as American, 
and in support of that opinion mentions that its name “Squash” is American. 

It produces the largest known cucurbitaceous fruit ; examples weighing as much 
as 240 lb. have been recorded. The principal varieties have already been denoted 
by the citation above of European names. It is cultivated in most warm and Cultivation, 
temperate parts of the globe. In Upper India the seed is sown in the rains 
and the vegetable eaten in the cold season ; but in Bengal it is often sown in 
October, and Banerjei says that in Cuttack it is sown in February-March. Both 
the seeds and the Oil expressed from them are used in medicine. The fruit Oil. 
when young is used as a Vegetable, and when mature will keep for months if Vegetable, 
hung up in an airy place. It is, like most other forms of CxicnrhUa, extremely 
valuable as a vegetable during camping expeditions, since it will keep for months 
and withstand severe handling. It is largely used by the Natives in curry. In 
German East Africa the young leaves are eaten like spinach. \Gf. Beriohte iiher 
Land-und Worst., 1903, i., 419.] In Assam the young leaves of c. :Pepo are 
similarly eaten as a pot-herb. 


C. osch t , Duchesne ; Dutkie and Fuller, Field and Garden 
Crops, pt. ii., 58-9, pi. Iviii-lxi. The Musk-melon, Melon Pumpkin, 
siiaphal, saphari khumra, mithd-kaddu, kali-dudhi, etc. elon. 

Leaves as in the preceding, but very often marbled with whitish blotches ; 
petiole hairy but not prickly ; fruiting peduncles angular and furrowed ; calyx 
segments of the female flower large foliaceous. The Musk-melon is described 
in the Ain-i-AJcbari (Blochmann, transL, 64-5) as distinct from the melon, so 
that it appears to have been knowm in India from fairly ancient times. Baber 
{Memoirs, 1519, 328), for example, in his description of the citron, compares it 
with the Musk-melon. There are two primary forms of this plant, one bearing 
smooth and the other fluted fruits ; the former is oblong in shape (C. mosehata 
proper), and the latter a flattened spheroid {€. nteiopepo, Roxb.). 

The plant is now widely cifltivated in both hemispheres and requires a warmer OoltiTation. 
climate than either c. tnajcima or c. JPepo. It is grown as a field crop in Area. 
Northern India, and the yellow flesh is extensively cooked and eaten as a vegetable 
throughout India. There appears to be a small form, about the size of a turnip, 
which is grown under the names tendus (Bignor), tendu (Duab), tindu (Panjab), 
and which makes a delicious vegetable when young or half ripe. This is men- 
tioned in the Ain-i-Akhari (1590, l.c. 66) as a sweet fruit. 

C. Pepo, Linn. ; FI. Br. Ind., ii., 622 ; Taylor, Topog. Stat. Dacca, D.* .P., 
1840, 139-40; Firruinger, Man. Gard. Ind. (ed. Cameron), 1904, 170; ' 

Sen, Rept. Agri. Stat. Dacca, 1889, 46 ; Duthie and Fuller, l.c. i., 377. Tke ■ ^ 

Pumpkin, White-gourd, Vegetable Marrpw {var. oviferqi), kumra or 
kikmara, safed kaddu, lanka, kaula, kohala, petha, hhunga, etc. 

Leaves 6-palmat©, sinus broad and segment pointed ; petiole as long the 
blade, the hairs of the lower surface hardened into prickles; corolla narrow 
towards the base and lobes erect; calyx-segments linear lanceolate ; fruit’ g 
peduncle '^pody, strongly grooved, and marked with ridges, 

441 



CU I u 

OY I U 
CiHiiin 


THE CUMIN 


The kumra is mentioned in many of the ancient Sanskrit works, but c. J^epo 
and :Be^xiHeasa cet^ifera were possibly confused or not distinguished. The 
Pumpkin is often mentioned as a native of America, though this opinion rests 
on Lindheimer’s observation “ apparently indigenous.” Asa Gray (Z.c. 333), 
commenting on that, says “ no wild specimen has since been received from all 
that region (nor from any other).” It is grown in vegetable gardens through- 
out the greater part of India, and is often seen scrambling over the culti- 
vators’ huts. It is nowhere, however, extensively grown, and rarely as a field 
Cultivation. crop. The following notes on Indian cultivation are taken mainly from Fir- 
minger (Z.c. 171) : — In South India the improved custard and patty-pan marrows 
are delicious vegetables, but they only succeed when sown in the early rains. 
They should be sown in boxes or pans at the end of May. When the fest pair 
of rough leaves appear the seedlings may be transplanted into richly manured 
pits, at 6 feet apart, in the kitchen garden. The hardier long-fruited varieties 
will succeed all through the rainy season. In Lower Bengal the seeds should 
be sown in the open ground about the end of October to middle of December, 
and the plants must have plenty of space to trail over. The best plan is to sow 
two or three seeds in pits 16 inches deep and as many wide, filled with richly 
manured soil. If many seeds germinate, eliminate all except one. When the 
plants have formed about four of their rough leaves they will almost certainly 
be attacked by a red beetle, but if they can be preserved at this stage they do not 
seem to be liable to attack later. When they have set as many fruits as the 
vines will bear the flowers should be removed. The plants require constant 
and copious watering, and occasionally with liquid manure. The gourds must 
be gathered when tender, say in May- June, as they rapidly become hard and 
woody. Both Taylor and Sen speak of the pumpkin as a garden and field crop 
characteristic of certain parts of Bengal. In the United Provinces the sowing 
of the seed must not be made before the end of February as the plants will not 
live in the cold season in that part of India. On the hills, sow in April and the 
vegetable will be in season in July. Duthie says that in these provinces it is a 
garden, not a field crop. From Mussourie a scarlet pumpkin has recently been 
reported as brought originally from Kashmir. \Gf. Journ. Agri.-B.ort Soc. Ind., 
1902, xii., 116-7.] 

As a field crop in Europe and America the pumpkin and vegetable marrow 
are grown 16 feet apart with 12 feet between the rows. Three seeds are de- 
posited in each spot, and 2 lb. per acre will therefore suffice. The yield on 
rich, well-manured vegetable soil is from 15 to 20 tons an acre. In India 
Oil. the seeds are preserved ; they yield a clear edible oil, supposed to be of medicinal 

value. The use of the fruit as a vegetable is of course well known, and the 
raw fruit is said to be an excellent food for cows. The fruits of several species 
of melon, gourd, etc., are candied and sold all over India both as a luxury and 
in medicine. Similarly the seeds of these fruits are largely used for flavouring 
certain preparations of Indian hemp, and the root for a nefarious purpose, 
viz. to make the preparation more potent {Eept. Ind. Hemp. Drugs Comm.., iv., 
425, 491). [Gf. Produce 'World,'Feh. 1896; Planting Opinion, Feb. 5, 1898; Journ. 
Soc. Ohem. Indust, 1901, xx., 1003; Pharm. Journ., 1901, 67, 253; Hanausek, 
Micro. Tech. Prod. (Winton and Barber, transl.), 1907, 369-70.] 

.P., CU INU CY I U , Linn. ; 11 . Br. Ind., ii., 718; Phar- 

ii., 4 -5. macog.Ind.,n., 113-6 ; Duthie and Fuller, Field and Garden Crops, pt. iii., 

4:0;'DutbxQ,Fl.UpperGang.Plain,i.,3^7-^;Co6ke,Fl.Pres.Bomh.,i.,57Z; 

Umbellifer^. Cumin, zira, jirqka, ajaji, kam'un, zird, ziya, etc. This plant 
is more or less cultivated in most provinces of India, except Bengal and 
Assam. There is, however, fairly conclusive evidence that it is nowhere 
indigenous, though in several districts it would appear to be so far natural- 
ised as to have been regarded as “ wild ” even by competent observers, 
istory. — Considerable confusipn exists in Indian publications through the 
ve acular name zird or jird being given tp both cumin and caraway (see Caru 
Carui, pp. 283-4). A similar mistake is made with regard to Nige-iui sativn. 
Black Cumin (p. 811). (The authors of the Pharmacographia Indica point out 
that jird or jirana, the Sanskrit names for cumin, as well as the Persian zhireh 
or zireh and all the Indian vernacular names, appear to be derived from the root 
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jri and to allude to the digestive properties of the seeds). The true cumin is 
generally regarded as a native of Eg 5 rpt or of the Mediterranean regions, and 
according to Semler {Trop. Agrik,, 1900, ii., 584) the best sort comes from Malta. 

The historical records of the use of cumi n go back to early times. It was a 
common flavouring spice during the 17th century in England, as it still is in 
Germany; it was extensively employed all over mediaeval Europe and was 
known even in the dark ages. With the Greeks its small size originated a pro- 
verbial reproach — huminopristes (cumin-skinning). It is referred to in very much 
the same sense in St. Matthew, xxiii., 23. In Europe, however, it has been dis- 
placed to a very great extent by caraway, but is largely used throughout India. 
The seeds (fruits) afford from 3 to 4 per cent, of an oil which has the sp. gr. of 
0*91 to 0-93. The oil is chiefly employed in Europe in the manufacture of liqueurs. 
[Of. Gildemeister and Hoffmann, Volatile Oils, 1900, 544-5.] In India consider- 
able importance is still attached to the medicinal properties of cumin, which is 
held to be astringent and cooling. 

Trade. — The available inf ormation regarding the Indian acreage of this crop and 
the average yield are unfortunately not sufficient to justify an attempt at estimating 
the total production and consumption. The United Provinces and the Panjdb 
are the chief producing provinces. There is a large internal trade. Madras, for 
example, gets its supplies from Bengal. One of the earliest references to foreign 
trade in Indian cumin is that given by Milburn (Or. Comm., 1813, i., 136). “ The 

plant,” he observes, “which produces these seeds somewhat resembles fennel, 
and grows in various parts of India, Persia and Egypt ; it is an article of trade 
with Surat. The seed is a kind of caraway . . , they are to be chosen fresh 
and of a greenish colour. There are several sorts of cumin seeds to be met 
with, but they are seldom imported from India.” At the present day the exports 
of cumin from India show a steady increase. Thus they were 11,304 cwt., 
Rs. 2,22,161, in 1899-1900; 17,385 cwt., Rs. 4,03,875, in 1903-4; and 22,308 
cwt., Rs. 5,00,535, in 1905-6. The modem traffic is almost exclusively from 
Bombay and Bengal, and the best customers are Ceylon, the Straits Settlements 
and British East Africa. The United Edngdom takes only from 20 to 50 cwt. 
yearly. But there is a considerable import of cumin across the N.W. land 
frontier and from Red Sea and Persian Gulf ports. The chief trade centres 
are Jabbalpur, Gujarat, Rutlam and Muscat. [C/. Paulus Mgineta (Adams, 
transh), iii., 203 ; Tavernier, Travels (ed. Ball), ii., 20 ; Birdwood and Foster, 
E.I.C. First Letter Booh, 199, 317, 480.] 
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CU CU A, Limip ; FI. Br. hid., vi., 209-16 ; Cooke, FI. Pres. 
Bomh., n., 729-32 ; Prain, Beng. Plants, ii., 1040-2 ; Scitamine^. 

J. G. Baker has described {in FI. Br. Ind.) twenty-nine species under this 
genus. Some ten of these are more or less of economic value and two of con- 
siderable importance. It may suffice, therefore, to give a few jottings regardmg 
the unimportant economic species, under the present introductory note, and to 
thus concentrate attention on the two chief plants : — 

C. A ada, Roxb., in As. J?es., 1810, xi., .341; the Mango-Ginger, am~haldi, 
dmddd, etc., which is found wild in Bengal and on the hills, the tubers being used 
mediciaally and as a condiment and vegetable. 

C. aro atica, SaUsb. ; Cooke, FI. Pres. Bomb., ii., 730 ; Pharmocog. Ind., 
iii., 396-8 ; the wild or Cochin Turmeric, Yellow Zedoary, jangli-haldi, ban- 
haldi, airibe or rdn-halad, etc. This plant, which is a native of Bengal, is practi- 
cally a substitute for the true turmeric, and was not distinguished from it 
by Arabian physicians. Used medicinally by the Hindus in combination with 
tr’ gents or with bitters and aromatics and exported to Europe for use as a 
substitute for turmeric in dyeing. It is chiefly grown at Alwaye, north-east of 
Cochin, and is also collected in Mysore, Wynaad, etc. The unpeeled root fetches 
Rs. 24 to 25 per candy of cwt. 

G, c sla, Roxb. ; the Black Zedoary, hdld haldi, is wild and cultivated * 
engal and chiefly used as a cosmetic. It is one of the two zerumbdda of modem 
Pe ian writers. [<7/. Aitchison, Notes on Prod. W. Afghan, and N.B. Persia, 16; 
PharmcLcog. Ind.yl.c. 

G. caiiUna, Gmham ; the chavara, chowar of Mahableshwar ; G. leucorr za, 
of Bihar, often specially designated tikor or tikhur ; G. pseudo- ontana, 
Gmhani, the sinderwani or sindarbar of the Konkan ; and G. ruhesce , Roxb., 
of Bengal, are all said to yield arrowroot that is regularly eaten and which 
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STar row-leaved Turmeric 

becomes important in times of scarcity or is used to adulterate that of €. au- 
giistifoUa, [Gf, Cooke, l.c, 730.] 

jong and C. edoaria, ; Cooke, l,c. 732. The long and round Zedoary, fcacMra, 

ilound sati, shori, zurambdd, uruh-el-Jcdfury hich~chitick~hizhangu, thanu-wen, etc. This 

edoary. plant is wild in the Eastern Himalaya and cultivated here and there throughout 

India. Roxburgh observed that it was a native of Chittagong, whence the 
Bengal supply was derived. The roimd zedoary of the shops is greyish-white 
and compact. It has a bitter and strong camphoraceous taste. The long 
zedoary has the same odour and flavour. The red powder, abiry used by Hindus 
at the Holi festival was formerly largely made from the rhizome of this plant. 
The powder is purified, dried, and mixed with a decoction of sappan-wood. The 
rhizomes constitute one of the most important articles of Native perfumery, and 
a considerable supply is sent from Ceylon to Bombay, the price being about 
Rs. 20 to 30 per candy of 7 cwt. {Qf. Ain-i-Ahbari (Gladwdn, transl.), i., 104; 
Milburn, Or. Comm., 1813, i., 293 ; Montgomery Martia, Hist. E. Ind., 1838, 
hi., 241-2; Paulus JEgineta (Adams, Comment.), iii., 434-6; Pharmacog., l.c. 
399-403 ; Firminger, Man. Qard. Ind. (ed Cameron), 1904, 378-9.] 


indian 

SLrrowroot. 

[abitat. 


7ild Tubers. 

lanting in 
ladras, 

field. 

'reparatioa 
f Flour. 

'rofit. 


dltivation 
1 Bengal. 

7rade. 


ood for 
hildren. 


•dulterants. 


ricp. 


C. ustifoli , IRoxh. ; Pharmacog^ l.c. 405-7 ; Wiesner, Die 
Rokst. des Pflanzenr, i., 612-3. East Indian Arrowroot, Narrow-leaved 
Turmeric, tlie tihhur, tihar, tanJcir, tavahMra {tavalcshiri), ararut-Jce-gadde, 
.ararut-Jcishangu, Jcma, etc. A native of the central tracts of India from 
the mountains of Bengal to Bombay and Madras and, according to some 
writers, of the N.W. Himalaya as well. It is particularly abundant in the 
Central Provinces, especially the Upper G-odavari district ; a considerable 
trade in the tubers exists at Raipur and Malabar. The arrowroot of the 
wild tuber is said to be largely prepared and traded in from Cochin and 
Travancore to Kanara (Malabar arrowroot). [Cf. Hanausek, Micro. Tech, 
Prod. (Winton and Barber, transl.), 1907, 46.] 

According to Madras experience the sets are planted late in autumn in 
properly prepared soil, are watered occasionally during the dry season, and 
cropped in January. Owing to the dryness of the soil the tubers have, as a rule, 
to be dug up, not ploughed up, and this process is somewhat tedious. The 
yield on the prepared sohof the Sydapet Experimental Farm, Madras, was found 
to be 3,944 lb. of tubers, or 493 lb. of prepared flour per acre. A plot cultivated 
in the college ^Experimental Garden yielded at the rate of 7,500 lb. of tubers 
or 937-J-lb. of flour per. acre. In preparing the flour, the tubers, after being well 
washed, are pulped on a grater and the starch and fibre separated by the use 
of water. It is then strained through a cloth and the fibre thereby separated ; the 
starch is again washed, then sun-dried, and finally broken into fine flour. If 
sold at 4 annas per lb. the profit per acre would be about Rs. 400. The resulting 
starch is fine, and the best specimens of it have been even compared to the true 
arrowroot ( aranta arimdinacea, p. 773), but the granules are flat and always 
stratified. Mr. Nibaran Chandra Chodhury in 1901 wrote an instructive note 
describing the cultivation of this tuber in Bakarganj, which does not, however, 
differ materially from the Madras experience and results briefly indicated. 

A fairly large trade exists in tilchur or tankir arrowroot all over India. It is 
used as a substitute for ordinary arrowroot, but regarded as less desirable medi- 
cally. It is, however, a favourite article of food among the Natives, especially 
for children. The Travancore arrowroot is reported to be not infrequently 
mix ed with the starch of cassava or tapioca ( anihot utilissima, p. 766), In 
Upper India it is said the starch of the sweet potato is sometimes employed as an 
adulterant, ^d in Bombay the colourless young tubers of the ordinary turmeric 
are mixed with those of this plant. Of the trade, though known to be extensive, 
no details are available. In Bombay, Malabar arrowroot is said to fetch from 
Rs. 3 to Rs. 4 per maund of 28 lb. 

The late Dr. Lisboa {Notes on Mahableshwar and Other Indian Arrowroot- 
yielding PI. in Journ. Pomb. Nat. Hist, Soc.y 1887, ii., 140— 7) gives much useful 
information regarding this arrowroot. He would appear to think that much 
of the East Indian Arrowroot of Western India (especially that of Mahableshwar) 
is derived from tljio tubers of mtchenia catiUna,, Baker. {CJf. Cooke, FI. Pres. 
So'mb.y ii,, 7^8.] He then nieiltions substitute and ad^ltorants to te tte 
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a.ffowl?oot, in addition to Cuvc\itifia and C. psetido-itionfaua, the 

following: — A.'ins^ema tortiiosttrn , Scfiott., and Taceei pitmatijidit, Forst. 

C. lo , Linn, ; FI. Br. Ind,, vi., 214 ; Dutliie and Fuller, Field D. .P., 
and Garden Crofs, pt. iii., 41, t. Ixxvii. ; NicFolls, Textbook Trof. Agri,, 659 - 69 . 
248-9 ; Mollison, Textbook Ind. Agri., iii., 186 ; Mukerji, Handbook Ind, 

Agri., 1901, 359 ; Cooke, FI. Pres, Bomb.^ ii., 732. Turmeric, Jialdi, halide, 
halada, halud, halja, manjal, jpasupu, mannal, arishina or arshana, kahd, 
sance, hsa-nwen, haridrd (Sanskrit = yellow- wood), and karkom (tke Hebrew 
from which kurkum and Curcuma have been derived), (Lacaita, A'p'pendix 
in Maw, The Genus Crocus, 1886, v.-xiii.), etc. Turmeric is regarded by 
some botanists as a native of India, but the finest qualities were introduced 
from China or Cochin-China. 

History and Races. — Ibn Baithar (1200, ii., 370), quoting a writer of the tenth 
century, says that the Persians call this root al-hard, and the inhabitants of 
Basra name it or saffron. Garcia de Orta {ColL, 1563, xviii.) gives 

its chief Indian names, and says that while abundant in Cananor and Calicut, it 
is only known in Persia and Arabia as obtained from India. He speaks of it as 
a form of saffron known to the Arabs as hdbet. The Ain-i-AJcbari gives the prices 
of the qualities of turmeric, so that it was possibly as well loiown in India in 1590 
as it is to-day. The plant is nowadays extensively cultivated all over India for 
the sake of its rhizomes. There are two main conditions ; one in which a fairly Two Porms : 
soft rhizome is used as a condiment, being one of the indispensable ingredients @ g)iidiment. 
in curries ; the other in which the rhizome is harder and much richer in colour, 
hence employed for dyeing purposes. Certain qualities of the rhizome are also 
fairly largely prescribed in medicine. So very different are some of the so-called 
forms of turmeric that it has often been urged they must be produced from 
botanically distinct varieties, if not species, quite independently of v. loufta. In 
European trade, for example, there are Imown the following : — China, Madras, 

Cochin, Bengal and Java. The first mentioned is the best. Cochin turmeric Cochin, 
is a globular tuber, and usually appears in market cut into slices. It is an edible 
tuber, and is possibly to some extent often c. angnsUfoUn or €. pseiuro-inontann 
rather than €. long a. But according to some writers the special qualities of the Qaalitiea 
dye rhizome are more a question of age than of specific distinctions. If left in 
the soil for a longer period, or if dried and stored for some time before being used, 
the tubers assume the dye condition. There are, however, special dye stocks 
known as loh-handi~haladi, mcela-haldi, jowala-haldi and amba-haldi. These, very Ancient 
possibly, have been produced by the careful selection of centuries of cultivatio*n. Oi^itivation. 

The vernacular names of indigenous turmeric could easily have been transferred 
to an imported plant, just as the foreign arrowroot is displacing the indigenous. 

Culiivation.—\, Bengal. — The description of cultivation in Bengal Bengal, 
given by Roxburgh is held by most writers to be in the main applicable 
to the greater part of India. It may, therefore, be quoted here in full. 

The ground,” he says, “must be rich, friable and so high as not to Soii. 
overflow during the rainy season such as the Bengalese about Calcutta call 
danga. It is often planted on land where sugar-cane grew the preceding 
jear, and is deemed a meliorating crop. The soil must be well ploughed 
and cleared of weeds, etc. It is then raised in April and May, according as 
the rains begin to fall, into ridges, 9 or 10 inches high and 18 or 20 
broad, with intervening trenches 9 or 10 inches broad. The cuttings or 
sets, viz. small portions of the fresh root, are planted on the tops Planting, 
of the ridges, at about 18 inches or 2 feet asunder. One acre requires 
about 900 such sets, and yields in December and January about 2,000 lb. 
weight of the fresh rdot.” From more fecent publications it may be 
learned that in Bengal two varieties are grown, the deshi ox country 
andthe Patna • the latter is of a richer colour and gives a better outturn. 

The crop is often lifted the first year, but the produce is inferior both 
in quality and quantity to that obtained when left in the soil for a year MonS'^Orop. 
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and nine months. The cost of cultivation, which is in the mam the sarno 
as that of ginger {Zingiber officinale) ^ is estimated at from Rs. 7 to 
Rs. 15 per higha (one-third of an acre), and the yield is variously stated 
at from 8 to 18 mannds. The former estimate (8 maunds) appears to 
refer to dried roots. Another estimate for Bengal {Ind. Planter, Feb. 14, 
1903) gives the cost of planting one higha as Rs. 22-8-0, and the net 
profit — allowing 16 maunds of fresh turmeric to the acre) as Rs. 25-8-0. 
Banerjei (Agri. Cuttach, 1893, 102-3) speaks of Cuttack having three locally 
grown roots, collectively designated country turmeric, and one imported 
&om the Tributary States known as kuarpuria. Of the local forms dhanna 
is most highly prized for its flavour, and like the gangakuria is long in 
shape, while the hadua is round. The last mentioned is strongly flavoured 
and discarded for cooking purposes. The kuarpuria is said to be often left 
in the flelds for five years before being dug up, and is sometimes manured 
with bufialo-blood. Mukerji says the outturn of turmeric boiled and 
dried comes to about 16 maunds per acre and of fresh ginger about 50 
maunds, but as much as 150 maunds have been sometimes obtained. 

2. United Provinces . — In these provinces the crop is very extensively 
cultivated in Kumaon and Garhwal and constitutes an important article 
of export from the lower hills. It is grown in jungles where nothing else 
can be raised, as well as in the open Duns and Bhabar. It is planted in 
April-May and gathered in November. The cost of cultivation is calcu- 
lated in Kumaon at Rs. 36 per acre, the crop being worth Rs. 75. In 
the Cawnpore district it is grown vnih. ghuidn {Colocasia antiquorum) 
and requires abundant irrigation. It is planted in June and gathered 
in January, the yield being 2,000 lb. fresh roots to the acre. 

3. Panjab . — Turmeric is not often cultivated in this province, though 
in the Kangra district it is considered quite as remunerative as sugar-cane, 
and in addition only occupies the soil six months (May- June to October- 
November). It requires much care and a liberal supply of manure. 

4. Bombay . — MoUison {l.c. 186) observes that there are two forms, 
the hard, highly coloured rhizome, used as a dye, and the large, soft, pale- 
coloured edible root. Turmeric, he says, does best in the medium black 
soil of the Deccan, especially where naturally well drained. In Gujarat, on 
garden lands, it is rotated with sugar-cane, ginger, onions, garlic, etc., 
or (as a subordinate crop) with ginger. Where mixed with yams it is the 
chief crop, and about 1,800 to 2,000 lb. of turmeric with 600 to 700 lb. of 
yams are required to plant an acre. If planted in May the crop may be 
collected in December-February, but neither the turmeric nor the yams 
are damaged by being left in the field after maturity till convenient, since 
in the Bombay Presidency turmeric enjoys a practical immunity fro 
disease. Two crop-tests (1896) in Surat, of mixed turmeric and yam, gave 
an averageto the acre of 14,200 lb. (127 cwt.) of green turmeric, worth about 
Rs. 1 per 60 lb., and the cost of cultivation per acre Rs. 159-8-0, thus 
leaving a net profit of about Rs.77 an acre, with the yams over and above. 

5. Madras . — In Coimbatore it is said that turmeric is grown with yams, 
maize, castor, hrinjal, etc., the rhizomes being planted on ridges in June- 
July and dug up in March-Al)ril. As a rule turmeric is not grown more 
than once in three years and is followed by rdgi and paddy. The cost of 
cultivation seems to be about Rs. 116 per acre and the produce from 
3,000 to 5,000 lb. of prepared turmeric (value Rs. 120 to Rs. 200) and of 
yams ,250 lb. (value about Rs. 200), but the actual yield of each crop 
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Cultivation 

■W-hen grown together is probably much less. Of North Arcot^ A. F. Cox 
{Man. N. Arcot, 1895, i., 276-7) says that the plant occupies the ground 
for nearly a year. Ten maunds are sown to an acre and the yield is about Twelve^ 

200 maunds. When prepared as a condiment the root is called hari 
manjal (Tamil) and hura fasu'pu (Telegu), and when prepared as a dye it Yield, 
is saya manjal and saya 'pasu'pu. ' Buchanan-Hamilton {Journ. Mysore^ Mysore. 
etc., 1807, i., 328-9 ; ii., 450, 469 ; iii., 85-6) gives a full account of the 
cultivation witnessed by him. 

The above review has been deemed desirable since no single person 
has studied province by province the production and yield of turmeric. 

It may have been observed that the yield per acre and the duration of the 
crop are matters of the greatest obscurity. This seems due to various 
sources of error : it is often a mixed crop ; the returns are given in maunds, Sources 
a measure that may vary from 82 to 25 lb. ; it is often not possible to 
discover whether the figures mentioned refer to dry or green tubers ; and 
lastly, ignorance regarding the races of plant grown. It is difficult to 
believe that soil or difierence in methods of cultivation could account for 
a range of from 15 to 262 cwt. per acre. 

Preparation of the Rhizo e , — Various systems of preparing the Prepara- 
rhizomes for market appear to be in vogue. In Bengal they are cleaned, tiou for 
stripped of the fibrous roots and heated gradually in earthen pots, the 
mouths of which are carefully closed by lids fastened with cowdung. The 
rhizomes are thus stewed in their own juice and freed thereby of the raw ubizomes 
smell. Afterwards they are dried in the sun, for nearly a week, being 
protected at night from dew. In some localities (especially Madras) the MTiaa 
rhizomes are boiled in water, to which a little cowdung has been directly System, 
added, this practice being believed to protect the tubers against insects. drS^ 

In the United Provinces the bazar-turmeric is prepared by boiling and -g. prov. System, 
drying in the sun. In the Kumaon district the prepared roots are soaked Kumaou 
in lime-juice and water instead of being boiled anew. In the Panjdb the sJI&in 
drying is done by artificial heat. Lime-jmce. 

Uses of the Tur eric.— When intended to be used as a dye the pye. 
rhizomes are boiled a second time, powdered while still wet, and a decoction 
made of this paste with water. The history and properties of turmeric 
Dye have been very fully dealt with in the DictionaTy and it is unnecessary 
to repeat the details here, though desirable perhaps to invite attention to 
recent publications. Formerly turmeric dye was very largely used in 
India at marriage ceremonies, etc., but this practice has considerably 
declined of late. On ceremonial occasions it was also largely employed to 
rub on the skin, and is so used to this day. [C/. N. N. Banerjei, Monog. Dyes 
Beng., 1896, 15-6.] The dye is cheap, easily prepared and easily removed, 
but these conditions are also even more characteristic of aniline dyes, which 
consequently largely replace the old vegetable dyes. The principal use 
of the dye in India at the present day is as an auxiliary to such other xuxmary to 
dyes as aWye (ATormdJa tinctoTia), mm.o-weT {€arthmmis), lac dye 
{Tachardia), etc., etc., and in the production of shades of green along 
with indigo. It is still fairly largely employed in calico-printing and in 
the coloration of Native-made paper. In Bengal it is extensively employed 

in dyeing cotton clothes, toys and other articles of soZa pith (j^ischyno ene 

aspera, pp. 29-30). In the United Provmces it is said to be more 
commonly used as a condiment than as a dye, and is as a rule grown along 
with Colocasia antiqttoricm {Hadi, Monog. Dyes, U. Prov., 1896, 77). 
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Mordants. Mordants are rarely required witL. turmeric since the dye attaches itself 

readily to wool, silk or cotton. Calcutta dyers, however, obtain a brilliant 
yellow by mixing turmeric with matti (carbonate of soda, p. 51). The 
use of borax (see p. 172) in Kumaon is dependent on an important chemical 
feature of the dye. The dye is fleeting, but Fawcett {Monog. Dyes, Bomb., 
1896, 16) says that the colour can be made more or less fast by adding to 
the alum solution a preparation of pomegranate rind. The use of vege- 
Giearing-acids. table acids to dear dyes is common all over India, and these are often 
spoken of as making them permanent, though that is not so. Thus, for 
example, Duncan {Monog. Dyes Assam, 1896, 22-3) observes that in 
Cachar a light yellow dye is produced by boiling turmeric with a “ sour 
lemon-like fruit called thaikar.'^^ Alkalis deepen the colour, making it 
almost red, while alum purifies it. For this reason a common test in India 
India Test-pa ^r. for alkalis is paper saturated with an alcoholic solution of turmeric. The 
action of the alkalis turns the paper brown. In Europe turmeric is still 
employed in dyeing compound shades of wool, usually in conjunction with 
orchil (a purple hchen-dye from Itoccella tinctoria) and indigo extract. 
It is rarely used on silk (Rawson, Gardner and Laycock, Diet. Dyes, etc.^ 
1901, 339), Lastly, turmeric is said to be employed in the adulteration of 
Medicine. mustard and to colour varnishes. For the uses of turmeric in Medicine 
the reader is referred to the Dictionary or to the Pharmacogra'phia Indica, 
(hi., 407-14), where also will be found a long discussion of the Indian 
Food. ceremonial utilisations of the dye. As a Food adjunct turmeric is chiefly 

employed in curries, of which it is an indispensable ingredient, and in 
colouring food-stufis, etc. The leaves are used as a condiment, especially 
with fish, which are wrapped up in them and then fried. 

The reader will find much useful information regarding commercial 
turmeric in Hanausek’s Microsco'py of Technical Products (Winton and 
Barber, transL, 1907, 262-6), the appearance under the microscope of 
the various grades, their adulterants, and methods of examination of the 
same being fully exemplified. 

Trade. Production and Trade . — Recent returns do not show the total area 

under this crop. Mollison speaks of 5,300 acres as the Bombay por- 
tion in 1898, and the official statistics for 1905-6 show the area to have 
Satara District, been 5,581 acres, of which 4,414 acres were in Satara district alone. Some 
years ago the total for all India was estimated at 56,500 acres, but the ex- 
tensive use of the tuber and the remunerative character of the crop would 
suggest that the total Indian acreage may be considerably larger than that 
mentioned, though, as stated, it is impossible to furnish the exact acreage. 

The exports of turmeric to foreign countries show considerable fluctua- 
tions. Milburn (Or. Comm., ii., 542-3) gives the imports into England by 
the East India Company in 1805 as having been 422 cwt., valued at £1,052, 
Exporte. and the duty £2 165. per cwt. The Exports from India amounted 

in 1899-1900 to 48,000 cwt., valued at Rs. 5,78,199. In 1901-2 the 
figures were 82,436 cwt. and Rs. 9,40,215 ; in the following year they 
rose again to 126,076 cwt. and Rs. 9,87,577 ; but sank in 1903-4 to 68,234 
cwt. and Rs. 4,52,653 ; in 1906-7 to 62,246 cwt. and Rs. 7,08,967. The 
Countries to bulk of the trade goes to the United Kingdom, the Straits Settle- 
wMcb exported, Aden, Ceylon, Germany, Arabia, Persia and Turkey-in- Asia. Of 

the foreign traffic Bombay contributed 33,477 cwt. in 1906-7; Madras 
16,231; and Bengal 11,988, but ordinarily Madras supphes more than 
Local Traffic. Bombay. The total amount of turmeric exported coastwise in 1903-4 

448 



CLtlSTEE-BBAit 


CYA OP I 


P O ALIOI 

Cluster-bean 


was 121,540 cwt., valued at Es. 9,15,556, of which Bengal took 53,308 cwt. 
and Bombay 43,661 cwt. ; tbe coastwise exports, however, have since 
fflllpn to 63,122 cwt. in 1905-6. The Bengal supply came from Madras 
and the Bombay from ports within its own presidency. Madras is thus oMef 

the presidency most concerned in the external supply, and Bengal the 
most dependent of all Indian provinces on external production. The 
total traffic / by rail and river was in 1906-7, 641,662 cwt., against 
526,009 cwt. in 1904-5. The chief distributing provinces are usually 
Madras, Bombay and Bengal, and of the ports, Calcutta followed by 
Bombay are those most concerned. But the rail-borne traffic from Cal- 
cutta is a direct consequence of the large receipts by sea from Madras. 

With regard to commercial qualities, Semler {Tro^. Agrih, 1900, ii., 639) oommerciai 
says that the best turmeric is considered to be the Chinese, especially 
Formosan ; the next the Indian, produced in Bengal, Pegu, and Madras ; 
whilst Bombay and Sind afiord the worst qualities. As a rule turmeric 
is sold in Europe in powder-form, but if the solid be desired, the rhizome- 
fingers should be chosen big, hard, heavy and difficult to break, deep- 
coloured, with warm aromatic taste and a distinct aromatic effluvia. In 
these directions for selection, Semler practically repeats the advice given by 
Milburn in 1813 {l.c. 542), but it is possible they are quite applicable to 
the modern trade. The price on the European markets varies from 12s. 
to 265. per cwt. 

[O/. Montgomery Martin, Hist. Antiq.f etc., 1838, ii., 834-5 ; Taylor, To'pog. 

Stat. Dacca, 1840, 139 ; Journ. Soc. Chem. Indust., 1895, xiv., 1079 ; Woodrow, 

Gard. Ind., 1899, 479-80 ; Russell, Monog. Dyes, G. Frov., 11-5 ; Holder, Madras, 

3; Giles, Note on Karini Dyes; Andrews, Ind. Text. Journ., viii., 59; Hurst, 

Silk Dyeing and Printing, 84 ; Dutt, Mat. Med. Hind., 1900, 255-6 ; Thorpe, 

Diet. Appl. Chem., 1900, hi., 886-9 ; Allen, Comm. Or. Anal, ih., 458-61 ; Soc. 

Chem. Indust., 1902, xxi., 1559-60 ; Greenish, Micro. Exam, of Foods and Drugs, 

1903, 286-7 ; Joret, Les FI. dans UAntiq., 1904, u., 265 ; Blyth, Foods, Their 
Comp, and A L, 74, 86-7, 141, 490 ; Leach, Food Inspection, etc., 1905, 350-3 ; 

H ausek. Micro. Tech. Frod. (Winton and Barber, transl.), 1907, 262-6.] 


CYA PI P O ALIOI , I>C. ; FI. Br. Ind., ii., 92 ; d. .P., 

Duthie and Fuller, Field and Garden Crops, pt. ii., 24-5, pi. xxxv ; Church, ii-, 673-4. 
Food-Grains of Ind., 124 ; MoUison, Textbook Ind. Agri., iii., 84-5 ; Duthie, Cluster- 
FI Upper Gang. Flam, i., 247-8 ; Cooke, FI. Pres. Bomb., i., 308 ; Leou- 
iNos^. The Cluster-bean, guar, gauri, guvar, kuwdra, kauri, kachhur, 
kJiurti, dararhi, mutki, burn raher, pai-pdzoon. A robust annual pulse 
cultivated in many parts of India from the Himalaya to the Western 
Peninsula, and never found truly wild in any part of India. 

MoUison mentio three forms met with in Kaira and Baroda Territory, Yarieties. 
viz. (1) pardeshi, sown sparsely amongst kharif cereals ; (2) sotia guvar, growing 
eight to ten feet high and sown extensively in Gujarat. It is raised as a shade shade Plant, 
plant to ginger and the leaves are left on the groimd as green manure ; in the 
garden lands of Surat it is grown with cucumbers, being planted in May and 
irrigated till the rains. The pods are used as a vegetable and served like French yegetable. 
beans ; (3) deshi, the common form with violet seeds, sown as an ordinary 
dry crop and extensively used as cattle-fodder. Duthie and Fuller mention a ;j'o(i(3[er. 
form known as kawdra, which is often cultivated in the United Pro- 

vinces as a hedge or shade plant. They observe also that when the plant is 
cultivated as a vegetable it is grown on highlji manured land near villages, but 
when raised for cattle-fodder is cultivated on light sandy soils. It is sown 
at the commencement of the rains and cut in October. The average yield of 
dry pulse is about 10 maunds to the acre. Qudr is specially suitable as a green 

hure or green fodder crop owing to the amount of nitrogen it contains aop^d its Manure, 

comparative freedom (when young) from fibre. Church gives the nutrient ratio 
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of the dry "beaiis as 1:1*7, and the nutrient value 79. In certain districts, such 
as Meerut, where this plant is regularly and largely grown as cattle food, the 
breed of animals met with is remarkably fine — a high testimony to the care taken 
of them. 
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CY OPOGON, Spreng,^ PL Min, Cogn, PugiL, 1815, ii., 14 ; 
Andropogon^ Linn., subgen. Cymhopogon, Benth. & Hooh, Gen. PL, in., 
pt. 2, 1133; Hack., in DC., Monog. Phaner., 1889, vi,, 592 ; FI. Br. 
Ind., vii., 202--10; Stapf, Kew Bull., 1906, 302-64; Gramine^. 

I have decided to retain Cynibopogon as a separate genus instead 
of placing it under Andropogon, but I confess to being influenced more 
by industrial than botanical considerations. Wbile engaged writing the 
brief account that follows, of the Indian economic species, certain speci- 
mens were received at Kew, which necessitated a re-examination of the 
genus or rather the sub-genus Cynibopogon. Dr. 0. Stapf entered on 
this study energetically, and his report which has since appeared deals 
with the botanical aspects more thoroughly than can be attempted in 
this work. He has, however, most obligingly permitted me to consult 
him freely, and has done me the favour to read through the brief 
abstract of the subject here given, and to ofler useful suggestions. It 
may be said that the practical result of his studies is the definite 
establishment botanically of the plant that yields the Lemon- grass Oil of 
India as distinct from the Citronella Oil of Ceylon. 

The present may be described as a genus of grasses that contains some forty 
species, widely dispersed in the tropics, principally of the Old World, rare in the 
temperate regions, as also in America. The species that are of chief economic 
value are aromatic, but it would almost seem as if that property hadbeen acquired, 
or rather was dependent on environm t for its existence or its intensity. There 
are four essential oils recognised by the chemist and in trade. These are Palmarosa 
(Rusa), Citronella, Lemon-grass, and Ginger-grass Oils. While that is so, a few 
writers have affirmed that these are not necessarily the produce of separate plants, 
but may be a consequence of climate and soil or of methods of cultivation and 
seasons of collection, or systems of preparation if not even degrees of adulteration. 
It is certainly the case that a species or variety that will yield the oil for which 
it is noted in one region, may not do so (or only to a very small extent) in another. 
But while environment doubtless exercises a powerful influence, it seems certain 
that the properties recognised by the chemist can alone be secured by the culti- 
vation of particular forms that are known to yield these. It accordingly follows 
that the selection of stock with this (as with all other cultivated plants) be- 
comes a question of supreme importance. In India one or more species of 
Cyinhopogo'it occuT from the extreme north in Afghanistan, Baltistan, Tibet 
and Sikkim, to the extreme south at Cape Comorin. And what is more sur- 
prising, some of the forms are dispersed from the tropical plains to the temperate 
alps. One exists in the vegetable gardens of the well-to-do from one end of 
India to the other (a few roots, at most, in each garden), the leaves being plucked 
and used in cookery (Firminger, Man. Oard. Ind., 322). That particiflar plant 
appears, however, to flower very rarely, and it has accordingly not as yet been 
satisfactorily described. In the Dictionary I assumed, as others had done, 
that A.naropogo'tt citratus, DC., might be the Indian garden plant. The name 
citratus suited its properties and popular reputation. De Candolle has no- 
where, however, described the plant to which he gave that name, but Nees {Allg. 
Qarienzeit, 1836, 266) accepted a.. eUrattis, DC. Recently a fairly extended 
cultivation of what is spoken of as Lemon Grass has taken place in Travancore 
and Cochin. The oil obtained from that plant has been pronounced different 
from and very much superior to either the citronella of Ceylon or the rusa 
of the Deccan. The rapidly expanding trade in this Cochin oil has caused an 
inquiry to be instituted with a view to extending its cultivation in the West 
Indies. The oft-repeated statement that it exists in India both “ wild and 
cffitivated is, however, distinctly misleading. In Ceylon e. Navdtia might 
be spoken of as systematically cultivated, but there is no production of it in 
India for commercial purposes. 
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C. Pti L Sta'pf, lx. 335-4:1, 359-60 ; Androfogon Martini, 
Roxb., and tlie A. Schoenanthus of most recent antliors, but not of Linnseus ; 
FI. Br. Ind., yii., 204-5. 

This is the Eusa Oil plant of Northern, Western and Central India, 
which in European commerce has received various names, such as “ Pal- 
marosa,” “ East Indian Geranium,” or simply ‘‘ Indian-grass Oil,” 
“ Nimar Oil,” etc., etc., the inferior qualities being sometimes returned 
as Ginger-grass Oil.” The vernacular names are numerous, but since 
it seems probable that no form of C. JSTardtis exists as an abundant wild 
plant on the plains and lower hills of the region where the rusa oil is 
mainly produced, the names given in that country must be viewed as 
denoting the present species, except where they may embrace one or 
other of the forms of C. Schoenanthus as well. In South India wild 
forms of both C. Nardus and C. Schoenanthtis are met with abun- 
dantly, and the vernacular names for the grass oils of that portion of 
India hopelessly confuse the species. It has been suggested that the 
most general name “ rusa ” or ‘‘ rusa-Jcatel ” (abbreviated into “ roshel ” 
and rose oil) is in reality a corruption from rose,” seeing that the most 
important use of the oil is the adulteration or fabrication of rose oil. But 
as opposed to that view it may be mentioned that until very recently 
(if not even to-day) the people of India were not aware that the oil they 
sell goes mainly to Turkey to be used in admixture with rose oil. The 
most general names are — rusa, rosa, rauns, rJiausa, rhaunsa, roinsa, rosha- 
gavat, rohisTi, also gundhabena, mirchiagand, mircha, mahora, gandi, panni, 
chi'para bhor, tiTchari, tihadi’moti, etc. According to Dutt (Mat. Med. 
Rind., 271) and the authors of the PJiarmacograjphia Indica (lx. 557), 
it is bhustrina, bhutrina or Earth-grass of the Raja Nirghanta and is the 
rohisha of the Sanskrit authors and thesurosa — ^the “ well flavoured,” and 
the su-gandha — ^the “ agreeable odour,” of recent classical writers. 

Varieties and Eaces. — It is a perennial grass plentiful throughout the 
warmer tracts of India. There is no very direct evidence, however, of its 
being anywhere cultivated, though certain tracts of country are more or 
less protected and regularly leased out for the supply of the grass employed 
in the manufacture of the oil. There are six varieties of the species, de- 
scribed in the Flora of British India, two 6f which are Burmese plants not 
apparently utilised industrially, and a third would appear to be unim- 
portant. Stapf has raised to specific rank the following of these varieties \ 
but while the first mentioned aflords the true rusa oil, the others may be 
and in some instances have been used apparently for the same purpose : — 

(а) C. ar nl, stapf; A. Martini, Roxh., FI. Ind., i., 277 ; A. nardoidea, Neea 
(in part) ; A. pachnodea, Trin. ; A. Sohomanthua, Liaboa, Journ, Bomb. Nat. 
Hiat. Soc., 1889, iv., 120. 

This is the plant collected by Greneral Martin in Ballaghat, Mysore, in 
1791-2 and cultivated by him afterwards at Lucknow. There are specimens 
of it in the Kew Herbarium from Kashmir, Banjib hills, Simla, Almorah, 
Garhwal, Nepal, also the Black Mountains, etc. ; of Bengal from Bajmahal and 
Singhbtam ; of the Central Provinces, from Chanda district ; from Bombay ; 
from Bajputana ; and lastly from South India. 

(б) 0. C si 9 Stapf ; A. c iua, Neea (in part). The ajority of the specimens 
of this form seen by me in the Kew Herbarium came from South India. 
It is evidently the plant of which Herbert de Jager wrote, in 1683, that he 
found whole fields fragrant with it when travelling in Coromandel, and of 
which he found the people of Golconda preparing a perfume. 

(c) C. polyne os, stapf; A. veraicolor, Neea, in Wight, Cat. n. 1705; Liaboa, 
7.c. iv., 120 ; 1891, vi., 66; A. polyneuroa, Steud. A South Indian plant, 
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but mention is made of its having been procured from the Central Provinces, 
and of its existing in Ceylon. A specimen was sent from the Botanic Gardens, 
JSTilgiri hills, with a label bearing the following remark : — “ Wild on the 
grassy hills about Ootacamund and from which species the oil, shown as 
specimen No. 98, was obtained in Feb. 1902.” 

According to Forsyth (1827) the best rusa oil is obtained from the first 
few cuttings, and an inferior oil from the second crop of the plant. The authors 
of the Pharmacographia Indica (1893, 658) say the grass is called motiya when 
young and of a bluish colour, and soufiya when old and red-coloured. This 
view was also advanced by Lisboa, who speaks of the change from the bluish- 
green to the red inflorescence as a characteristic feature of the autumn in the 
country where the grass is at all abundant. It would thus seem that certain 
authors often uphold the opinion that the variety ctesins is but the autumn 
condition of the variety Mm-tirti, or perhaps rather that cmaitis is the less robust 
condition found on dry soils as well as the autumn growth of Martini. In part 
support of that view I would point out that while many writers, including the 
original discoverer of the plant, speak of it as found on the dry hillsides, others 
repudiate that statement and say it is met with only in low-lying damp or marshy 
soils {Ind. For., 1901, xxvii., 602). On the other hand, the strictly botanical view 
of the above varieties is supported by the author of the KhandesK Gazetteer (1880, 
23), who says there are two forms which grow freely at Akrani, the one with 
bluish flowers, called sophia, the other with white flowers, called motia ; the 
oil from the last fetches the higher price. Duthie had two specimens sent to 
him by a correspondent in the Central Provinces, who strongly maintained that 
they were two distinct plants. 

Reasoning back from the chemical results, it would seem as if the varied 
qualities of ruaa oil might all be obtained from one or from more than one variety 
of €. Martini, but that c. JVareitia, while it yields the varying qualities of ci- 
tronella oil, is not capable of yielding niea oil as well. The assumption that 
the South Indian cultivators are producing lemon-grass oil from the same plant 
as that from which they have recently begun to produce palmarosa {rusa) oil is, 
therefore, not correct. And what is even more to the point, the reputation of their 
lemon-grass oil, as rich in oitral, will be destroyed should they take to mixing it 
with rusa. These both aflord geraniol, the perfume for which they are valued 
by the soap manufacturers. [Cf. Gildemeister and Hoflmann, Volatile Oils, 132.] 

To the promismg new industry iu lemon-grass oil, definite knowledge re- 
garding the individual properties of the plants grown may be said to prepare 
the way for more rational eflorts in production. As already stated, it is essential 
to enforce recogmtion of four distinct oils — CitroneUa, Lemon, Rusa and Ginger- 
grass, with varying qualities of each, and in consequence to recognise four distinct 
plants as aflording these oils. The present species is that which yields 

RUSA OIL.— Central Provinces . — The industry of preparing this oil, 
so far as can be discovered, is a comparatively modern one. No mention 
is made, in the list of court perfumes used by the Emperor Akbar in 1590, 
of any form of grass-oil. [Cf. Ain-i-AJchari (Blochmann, transL), 57.] 
The oldest detailed account of Indian rusa would seem to be that written 
byEorsyth (Trans. Med. and Phys. Soc. Calc., 1827, hi., 213-8) regarding 
the district of Nimar (Nemaur) of the Central Provinces — hence the trade 
name of Nimar oil. The grass, he says, is met with in frequent distinct 
patches in the greatest abundance along the foot of the Yindhya hills in 
the vicinity of Gaum Ghat, and thirty miles farther west on the tableland 
of the same range near Nalcha, at which places only he believed it to be 
prepared to any appreciable extent. By about the latter end of August it 
begins to bud, and continues to flower in tolerable vigour till the end of 
October, during which period alone it gives out the oil in sufficient quantity 
to cover expense and trouble olE preparation. 

The oil is obtained by distillation. A wrought-iron boiler is fitted 
over an earthen fijeplace and surmounted with a head from which two 
straight tubes, from five to six feet in length and two inches in diameter, 
conduct the vapour into a couple of large copper receivers immersed in 
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cold water. At the conclusion of the process the condensed fluid is poured 
into a large wide-mouthed vessel and permitted to stand for some time, 
when the oil may be skimmed ofi the surface with a small spoon. 

The plant is cut across when it begins to flower and bound into 
small bundles or maniples, 250 to 300 of which are placed in the boiler 
and so much water poured over them as to leave a sufficient space for 
ebullition. The process occupies about six hours, and there is a succession 
of attendants so that the charge is repeated about four times every twenty- 
four hours, and about one seer of oil is thus obtained. In passing through 
the hands of the traders this oil is largely adulterated with gingelly oil. 

From the various reports that have been published by the Forest De- 
partment it would seem that a great improvement has taken place, with 
a corresponding expansion of the production, in the Central Provinces. 
In the Annual Keport of that Department for 1903 it is stated that the 
industry appears to be extending in Nimar, whilst it has been carried to 
Betul, Hoshangabad, Mandla and Seoni. It is then added that there is no 
reason why it should not become an important industry. A. D. Bhote 
gives in the Indian Forester (1901, xxvii., 602) an interesting account of the 
Tusa oil industry of Hoshangabad. He says that 500 lb. of dry grass yield 
2 lb. of pure oil. Schimmel & Co. mention a case where 373 lb. of grass 
from Khandesh distilled in Bombay gave 1 lb. 5| oz. of oil. 

Bo bay . — The production of this oil was fostered by the Muham- 
madan rulers of the Deccan, hence Khandesh oil came to be more spoken 
of than that of Nimar. Some writers in Europe would appear to have 
thought Nimar and Khandesh were one and the same place. [0/. Sawer, 
Odorogra^hy, 46.] Spealdng of the Khandesh industry, the Gazetteer 
afEords useful particulars. It would seem that the original seat of the 
industry in that province was Pimpalner, but the manufacture has spread 
to Nandurbar, Shahada and Taloda. The makers are Muhammadans, 
who, at the close of the rains (about September), as the grass is maturing, 
buy it from the Bhils, stack it, and set furnaces on the banks of the brooks 
where wood and water are plentiful. The distillation pursued is in all 
essential points the same as that of Nimar, except that when the cauldron 
which serves as a condenser begins to vibrate, it is removed from the 
stream, emptied and refixed. The fluid from the condenser is stirred 
until the oil begins to forzn. To make very strong oil, the contents of 
the condenser are redistilled ; the oil which forms on the surface is 
then skimmed off and the distillate used as the water for a fresh charge 
of the still. The oil is packed in skins and sent over the Kundaibari Pass 
to Surat or vid Dhulia and Mammad to Bombay. 

Berar . — While touring in Berar • (Ellichpur district in 1894) I devoted 
some attention to the rusa oil manufacture at Muktagiri. Four stills 
were found by me fitted into a furnace with their condensers submerged 
in a stream. The plant used was C. Martirii, Stapf, found on the dry 
hilly slopes around the distillery. The crop had been cut and stacked, 
pending the termination of the rains. During the time of my visit in 
December it was being distilled. The flowering tops had been cut and 
tied into or bundles, each containirig from 60 to 8Q stalks; five 
of these were tied into a larger bundle; 20 of these larger bundles were 
counted as 100. Into the boiler from 230 to 350 pulis were placed, and 
packed transversely. Over this was poured four kerosene tins of water. 
Each charge was said to yield Z^chataks, or one-fifth seer of oil- The dis- 
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tillate (or fluid obtained from the condenser) was decanted on cooling, 
tbe water being allowed to strain ofi slowly, and thrown away, and thus 
not used a second time as in Kbandesb. But before decanting, tbe owner 
slammed ofi with a feather certain globules of oil that had formed on 
the surface. This was said to be the finest and most highly valued oil, 
and though troublesome it was profitable to remove it by itself even 
although only a few drops were obtained from eacb distillate. After 
the greater proportion of the water had been strained oS, the mixed oil 
and water was placed in a clear glass bottle, and, the hand being held 
against the mouth, it was inverted. The water was then allowed to 
gradually escape, and the oil thus purified. It is at first dirty brown in 
colour, but clears as it is kept. According to the estimate made by me 
on the spot, from the da,ta furnished by the owner of the distillery, the 
cost of working each still, including labour, rent of land, hire of apparatus, 
etc., would be Rs. 1-12 and the net profit Rs. 1-10, even were the oil sold 
pure ; but it is largely adulterated with kerosene oil. It is sold at about 
Rs. 9 a seer (2 lb.) I was told that Jamod, in Akola, had the best name 
of all the localities in Berar for its rusa oil. 

Madras . — Mention has been made in the concluding remarks under 
€. (above) of a new supply of what would appear palmarosa 

oil having been organised in South India. But let it be here repeated 
that Stapf regards that as a distinct species, and, therefore, very possibly 
the oil may have distinctive properties of its own, though classed in trade 
as a quality of rusa or in some cases of lemon-grass. The subject will be 
found dealt with more fully below under the trade of lemon-grass — C. 
fiexuosus. Instead of being exported from Cochin along with the 
lemon-grass oil, this is conveyed to Bombay and shipped from there to 
Europe and America, in direct competition with the Khandesh and Nimar 
oils. This has so materially increased the supply that a serious decline 
in the price paid has taken place. Schimmel <fe Co. {Semi- Ann. Rept., 
May 1904, 54) say, “ The producing districts have been extended so largely, 
that it is difficult to arrive at a proper estimate of the market, and it is 
an extremely difficult matter whether to advise buying at present low 
prices or not.’’ “ An excellent selection of qualities of so-called East 
Indian geranium and palmarosa oil of the last harvest is available, and 
is quoted lower than at almost any previous time.” It seems fairly certain 
that the increased production and high-class degree of oils offered is the 
direct result of the South Indian supply, and of the endeavours of the 
Forest Department in the Central Provinces. 

Properties and Uses of Rusa. — According to Gildemeister and Hofi- 
mann {Yolatile Oils, 281-5, 433-4), the chemical examination of Rusa oil led 
to the discovery of geraniol, which is present in good qualities to the extent 
of 76 to 93 per cent., the greater proportion in a free state. Of citronella, 
if present at all, there are traces only. It is thus an oil widely difi^erent 
from that obtained from C. Nardus, the citronella. It is a light-coloured 
oil, soluble in three or more parts of 70 per cent, alcohol. Its saponification 
number lies between 20° and 40°, but after acetylisation between 230-° 
and 270°. It is frequently adulterated with various fatty oils, as also 
with turpentine and kerosene, which latter lowers the specific gravity 
while the fatty oils raise it. 

It is chiefly used for admixture with rose oil, and, since it does not 
solidify by cold, it prevents the crystallisation of the rose oil. Sawer 
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and others tell us that it is redistilled in Paris, and in Turkey is subjected 
to a special treatment which appears to render it more fit to mix with 
atta of roses without betraying its odour ; this consists in shaking it 
with water acidulated with lemon-juice, and then exposing it to the sun 
and air. By this process it loses its penetrating after-smell and acquires 
a pale straw colour. This was originally explained by Mr. Baur of Con- 
stantinople. It may, in fact, be said that the traffic in palmarosa oil 
is very nearly entirely for the production of cheap attcL of roses, and hence 
purchasers of that article require to deal with firms that will give 
a guarantee of its purity, should they desire to possess the expensive atta 
of roses. [Cf. Gildemeister and Hofimann, l.c. 433-5.] 

Indian Trade in Rasa. — It has already been stated that the traffic in 
this oil is mainly to Europe and from Bombay. Formerly it was shipped 
to Eed Sea ports and conveyed by land-routes, mostly vid Cairo to Con- 
stantinople and thence to Europe. Hence it came to bear the absurd name 
(now happily discontinued) of Turkish Geranium Oil.” It is nowadays 
shipped direct from Bombay to Europe, but in Bombay it is assorted and 
deposited within large tins or copper vessels of 100 to 200 lb. capacity. 
These are surrounded by a network of ropes, but are not placed within 
boxes. It has been estimated by Mr. Bhote and others that the annual 
exports from Bombay come to something like 50,000 lb. In the modern 
trade Ellichpur in Berar has become one of the chief towns of Northern 
India, from which Bombay draws its supplies. But that estimate must 
very possibly refer to the produce of Bombay and the Central Provinces 
alone, since the actual exports in 1902-3 were returned at 125,595 lb. The 
difference is possibly a direct evidence of the immense supplies being 
nowadays derived from South India. Of these exports, France, Germany, 
the United Enngdom and the United States are the receiving coxmtries, 
mentioned in order of importance. 

The value of the essential oils exported horn Bombay (chiefiy rusa oil) 
was returned as follows : — 1899-1900, Es. 2.78,005 ; 1900-1, Es. 3,41,670 ; 
1901-2, Es. 6,10,783 ; 1903-4, Es. 5,38,774 ; 1906-7, Es. 3,19,949. At 
the prices presently ruling, palmarosa oil is sold wholesale at 35. 9 Ji. a 
pound, and ginger-grass oil at 25. M. 

C. Pd , Rendle, Welw, Cat. African FI., ii., pt. i., 155 ; Stapf, 
Eew Bull., 314-8, 354-5 ; Andropogon Nardus, Linn., FI. Br. Ind., vii., 
205. 

As recognised by modern botanists this is a protean species, since it 
has been made to embrace some ten varieites. Stapf has, however, come 
to the conclusion that it is perhaps more expedient to treat the follow- 
ing as distinct forms : C. N^ardus, Rendle, C. confertifloriis, Stapf, 
C. flecoivosus, Stapf, and C. citratus^ Stapf. For the purpose of this 
work it would seem sufficient to ^oup them together, tpating the first 
as more especially the commercial plant. Thus constituted it occurs 
throughout the hotter parts of India, Burma, the Malay Peninsula and 
Ceylon, and is distributed to tropical Asia, Africa and Australia. But it 
would almost seem as if some at least cf the better-known oil-yielding 
forms had (as cultivated plants) i^rranated in the Malaya, since even in 
Ceylon citronella is admitted to be different from the undoubted indigenous 
stock. In India no form of C. Nardtis (other than the allied C. i^itratus) 
existed until quitej’recently in a state of systematic cultivation. In any 
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eilort at extended production it would, therefore, seem essential that 
separate attention be given to the forms of this and the allied species as 
established by Stapf, namely : — 

(a) C. Nardus proper. The Citronella Grass. The first definite account of 
this grass would appear to be that given by Grimmius {Laborat Zeylon,), an 
author who died in 1711 but who mentions the oil made from citronella. Stapf 
remarks that he is unable to distinguish the different kinds of Ceylon 
citronella, but in his opinion all the cultivated races have been derived from 
C. confevtijflornSf Stapf. 

This is the pangiri maana grass of Ceylon, and is there only known in 
cultivation. It now seems possible that many of the vernacular names 
given in the Dictionary voadLer this species belong in reality either to th© 
plant given below as c, /icxttostrs or to one or other of the forms of €. martini. 
The present plant does not appear to have been known to the Sanskrit, 
Arabic or Persian medical writers. It owes the botanical name Kardtis very 
possibly to a confusion. Linnaeus assumed {Mat. Med., n. 32) that it was the 
nard of India : it was early known in Europe as spica indica or spigo nardo. 
But it is surprising that there is no very distinct early record of the wild plant 
having been systematically distilled in South India as c. mttrtuti is in the North, 
although it is probable that Ainslie may be alluding to it, since botanically 
the cultivated stock would appear to have been derived from a plant that is 
wild in South India. 

CITRONELLA Cultivation in Ceylon, — It is cultivated chiefly m 
Ceylon and Malacca. Winter (Chem, and Drugg., lii., 646) — one of the largest 
distillers of citronella oil — says there are two varieties. These are (1) a 
form known as lana hatu, which appeared naturally in 1885 ; and (2) 
another, known as maha 'panigri, which represents the older stock — a 
more delicate plant than (1). There is no specimen in the Kew Herbarium 
specially labelled as maha pangiri, but there is one of lana hatu. This is 
C. Nardus proper, but it is attacked by a form of Ustilago or Smut — a 
parasitic fungus — that lives within the tissues of the plant throughout its 
life, and may thus possibly influence materially the yield of the essential 
oil. This might (if so desired) be completely eradicated by the seed being 
previously washed in water at a temperature of 120° F. In the Administra- 
tion Report of the Royal Botanic Gardens, Ceylon, for 1903, mention is made 
of the appearance of Ergot (Claviceps) as a disease on the maana grass. 

It is said that the lana hatu is the most widely distributed form of this 
species and can be produced on soils of a much poorer quality than those 
required for the maha pangiri. The plantation once established needs 
little attention further than to cut the shoots systematically so as to prevent 
flowering. There are two seasons, the first and principal in July and 
August ; the second from December to February. The yield averages from 
16 to 20 bottles (according to some writers 22 to 28 lb.) per acre for the 
first crop, and 5 to 10 bottles (7 to 14 lb.) for the second. But with age 
the plant yields less and less, so that by fifteen years the plantation has to 
be renewed. The yield also varies greatly with seasonal conditions. In 
the Ceylon report above mentioned particulars will be found of test ex- 
periments on the yield of different forms of the plant, as also different 
seasons of collection. The variability will be seen to be remarkable, es- 
pecially the lower yield of the indigenous as compared with the introduced 
and cultivated forms. * 

In Ceylon the distillation is accomplished by direct steam without the 
addition of water to the grass? A charge of dry grass is distilled in about 
six hours, and the exhausted grass, after being dried in the sun, is used as 
the fuel for the works. is the principal bearer of the citronella 
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odour. The lana hatu variety yields an oil that contains cifroneflai (28*2 
per cent.), is relatively poor in geraniol (32*9 per cent.), affords methyl 
eugenol (8 per cent.), and has a high specific gravity. It constitutes the 
bulk of the citronella oil of commerce. The oil of maJia pangiri contains 
50*45 to 55*34 per cent, citronellal, 38*15 to 31*87 per cent, geraniol, and 
only 0*78 to 0*84 of methyl eugenol. The low percentage of the last-men- 
tioned substance accounts for its low sp. gr. The maha 'pangiri is the 
first quality, and is often in trade called ‘‘ Singapore Citronella,” while Pirst QuaHty. 
the lana hatu is the second quality. Citronella is mainly in demand by 
the soap manufacturers on account of its geraniol, one of the chief con- 
stituents of rose oil. 

Trade in Citronella. — The traffic in this oil first attracted* attention Trade, 
about 1887, when the exports from Ceylon were returned at 551,706 lb. ; in 
1890 they became 909,942 lb.; in 1895, 1,182,2551b.; in 1900, 1,409,0561b.; 
in 1901 they stood at 1,430,1681b.; and recently (1902) suffered a serious Dociine in 
decline to 1,294,7501b.; and in 1903 still further to 1,062,594 lb. But 
the decline in the production has caused a satisfactory rise in the price Rise m Price, 
from 9d. to Is. 2d. per lb, Schimmel & Co. say the demand at present 
exceeds the supply, and that a decline in the price is inconceivable. The 
oil goes mainly to England, America, Germany and Australia. The industry 
centres chieffy in the southern parts of Ceylon, where there are said to be 
50,000 acres under the crop, and over 600 stills at work. As compared with 
this the production in Singapore is reported hardly to exceed 30,000 lb., iugapore. 
obtained from about 2,000 acres. 

The Ceylon traffic has suffered, however, very greatly through adultera- Adulteration, 
tion with kerosene, fixed oils, and more recently alcohol, as also in conse- 
quence of overproduction. Of late the vigorous development of the Overproduction, 
cultivation in Java and the rise of the Travancore industry in lemon- Java, 
grass oil are circumstances that have operated unfavourably on Ceylon 
production, Mr. Bamber (the Ceylon Government Chemist) has in- 
, terested himself in this subject and has invented a process by which 
the adulteration of the oil that is being exported may be readily and 
effectively detected. Satisfactory endeavours are being made by the 
Ceylon Government to improve the methods of production and manu- 
facture presently pursued by the Natives and to discountenance if not 
to check adulteration. 

(6) C. exuosus, Stapf. The Malabar or Cochin Grass. This is the Lemon- alabar or 
grass plant of Travancore. Stapf draws my attention to the fact that an Cochin 
excellent figure of this plant was given by Rheede {Hort. Mai., 1703, xii., Grass. 

107, t. 57), who calls it fcodi-puUu. It is the ginger-grass oil [sukkanaru pillu) 
of some writers, such as Ainslie {Mat. Med., ii., 401), spoken of as procured 
from the Courtallum hills and from Tinnevelly district. It has been dis- 
tributed by Wight to herbaria under the name A., yiejcuomis, Nees {Steudel. 

Syn. FI. Gram., 1855, 388). 

LEMON’'QRASS OIL Very little of a definite and trust- Travancore 

■ worthy nature has been published of the production of this grass as distinct 
from several others that are known to Be grown. Every writer on the ^ ‘ 

subject of the grass oils of India speaks of Lemon-grass Oil as being used 
by the Natives of India in the treatment o^f rheumatism and cholera. It Medicinal ou. 
seems fairly certain that these passages have little to justify their retention 
under the present plant except where they make exclusive reference to the 
extreme South of India, and especially to the Travancore and Malabar oil. 

[C/. Gildemeister and Hoffmann, Volatile Oils, 1900, 285 ; Wiesner, Die 
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Rohst. des Pjianzenr., 1903, ii., 577, etc.] But wldle the greatest possible 
obscurity has prevailed as to the botany of the Indian lemon-grass oil 
plant, the chemical identity of the oil has been fully established. It was 
first made known in 1888 that the most interesting feature of lemon-grass 
oil was the large percentage of Citra/ that it contained. This has been 
variously stated at from 70 to 80 per cent., and inferior or adulterated 
samples 40 to 50 per cent. It is employed in the manufacture of artificial 
perfumes such as the violet known as lonone, and hke all the other grass 
oils is utilised mainly in perfuming soaps. The demand for lemon- grass 
oil has increased with surprising rapidity, and given to South India a new 
industry qf considerable promise. The Travancore area may he described 
as the slopes of the mountains to the north of Anjengo, close to Quilon. 
It would now appear the plant is both wild and cultivated. The hillsides 
are said to be fired in January to burn down the old and useless grass. 
Six months later the fresh crop is ready to be cut : by that time the country- 
side becomes dotted all over with furnaces and stills. During J uly, August, 
September and October operations are continuously maintained, but 
there would appear to be no second crop. Speaking of the more recent 
Cochin industry, various public newspapers have afforded a few particulars. 
Mention is made, for example, of Mr. Barton Wright having leased large 
tracts of lemon-grass land in Walnvanad and Ernad of Malabar and built 
a distillery on the most improved plan. The Moplahs are said to recognise 
twenty-seven forms of the wild plant, of which five only are of commercial 
value and one is cultivated and never flowers. The wild plants are of 
necessity forms allied to C. JS^archis, Whether they all yield the same oil 
is doubtful, the more so since the allied form of C. Nardtis all yield per- 
fectly distinct oils. 

Indian Trade in Le on- grass OiL — In recent returns we read of a 
new trade in rusa oil from South India to Bombay. As already ex- 
plained, that is distilled from a wild plant, possibly C. Martini, mr, 
polyneiiros, and unless it he used as an adulterant is perfectly 
distinct from the lemon-grass. Schimmel & Co. {Semi- Ann. Rept., 
May 1903, 42), speaking of the lemon-grass oil, say, “It may be taken 
for granted that this new source of supply will in future form a strong 
competitor, and that the prices will permanently remain low, which 
would promote ' the consumption. At the present values the article 
will have all the more interest for the soap manufacturers, as the parcels 
which have appeared on the market were chiefly of such a fine, quality as 
had not been met with last year,” It would thus seem certain that the 
aromatic grasses of South India (like those of Ceylon) yield at least two 
perfectly distinct oils — rnsa and lemon, and that the traffic in lemon- 
grass has become an important one. This may be indicated by the fact 
that the wholesale price has increased from about 25. a pound in 1891 
to 9s. Qd. {l\d. per ounce) in 1904. The chief commercial centre is 
said to be Trivandrum, and the exports are made from Cochin and Quilon. 
In 1891-2 these came to 1,450 cases, in 1896-7 to 3,000 cases ; the subse- 
quent years were as follows: — 1899-1900, 2,792 cases; 1900-1, 1,933; 
1901-2, 2,322 cases; and in 1902-3, 2,807 cases. But according to local 
reports the outturn of the last-mentioned year came to something like 5,000 
cases, each containing twelve bottles of 24-oz. capacity. The statement 
is frequently made that the price paid for this oil has been forced up to an 
extent that greatly interferes with increasing demands. 
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(c) C. citrat , Stapf, Kew Bull., 1906, 322-30 ; Andropogon SchcBnanthus, Linn. D.E.P., 

Syst. (10th ed.), 1759, 1304, Sp. PI. note; Roxb., FI. Ind., i., 274-5; Dalz- and 4 -- 4 . 

Gibs., FI. Bomb,, 1861 (suppl.), 99; A. citratus. Trim. HooJc., Handbook FI. 

Geyl., V., 246; Ridley, Journ. Boy. Aa. Soo. (Straits Branch), 1891, 3, Lemon- 
grass of Indian vegetable gardens. This is the oli-cha, nili or Uli-cha, hirva-cha 
(=green tea), vdshanap-pulla or vdsana-pillu, nimma-gaddi, dgya-gMs or agin gJids. 

The name cha (tea) is doubtless Chinese in origin but has been used in India for 
centuries, and indicates doubtless the use oJ[ the leaves as a flavouring ingredient 
with tea. The employment of such terms denotes, however, recent knowledge — or 
rather European knowledge of the grass. It is thus the edible lemon-grass or Indian 
verbena of Europeans. 

Stapf informs me that he makes the aereh of the kitchen gardens of the 
Malays, which is identical with the Lemon-grass of Singapore, correspond with 
the vegetable garden plant of India. It was probably first mentioned by Franc. 

Martinellus (1604), and the earliest unmistakable description of it was given by 
Eusebius Nieremberg (Hist. Nat., 1635, lib. xv., ch. 19, 343), who called it tanglat, 
a name still in use in the Philippines. It is next mentioned by Bontius (Hist. 

Nat. et. Med. Ind. Or. in Piso, Ind. Utri. re Nat. et Med., vi., 148), but Herbert de 
Jager in a letter to Rumphius, published by Valentini (Hist. Simpl., 1732, 392), 
points out that Bontius was wrong, and that ScHmuantittis does not grow in 
Java ; Jager calls the plant sire, and this is apparently the first occurrence of that 
name. Rumphius, in a letter to D. W. ten Rhyne, also employed the name 
siree but added that it might be called the sterile Indian Stihoeuatithns in order 
to distinguish it from the Arabian (Herb. Amb., v., 181, t. 72, f. 2). Sam Browne 
(H. Ind. PI. in. PMl. Trans., 1702, xxiii., 1251-2) remarked that this grass was in 
Ids day used by the Portuguese women at Port St. George, but was little esteemed 
by the Natives. It was met with in gardens near the sea coast, and had 
been introduced from Batavia about 1666 a-b. Lemon-grass was conveyed to 
England by Sir Joseph Banks in 1786. Roxburgh gave a. Sciimnanthus the 
Bengali name of gandha-bend, but the description and the drawing made by him 
leave little doubt that the plant in question was the present variety of JVardws. 

Culinary Le on^grass . — From the observations already made (see p. 

450) it may be inferred that hitherto the very greatest possible obscurity 
has prevailed regarding the botanical sources of the lemon-grass oils of 
modern commerce. Before having seen Stapf s interesting report I had 
written that if not a perfectly distinct species (for which the name 
citratus had been accepted in the Dictionary and might with advantage 
be continued), the present plant would prove one of the many races of 
C, JNardus. Apart from the fact that there is a plant widely cultivated 
in Indian gardens which is generally designated lemon-grass (Lisboa, 

Bomb. 6hrass, 1896, 87), and that a grass oil (named lemon-grass) is in South 
India obtained from a wild and apparently distinct plant (see C. flexuosus 
above), there is the still further surprising circumstance that the trade 
recognises “lemon-grass oil ” as produced in Ceylon in addition to citronella. 

[C/. Gildemeister and Hofimann, Volatile Oils, 288-9 ; Ann. Rept. Roy. 

Bot. Gard. Ceylon, 1903, 15.] It would thus appear that the Ceylon 
planters have for some time been regularly growing the lemon-grass 
oilplant. 

To obviate possible confusion between the edible lemon-grass of India Malabar and 
{O. citratus) and the lemon-grass oil of Malabar (O. /Zex^^o^w^), 

Stapf uses for the latter the name Malabar or Cochin grass. Unfor- 
tunately, however, lemon-grass oil is by no means exclusively obtained 
from Malabar, and “lemon-grass” is likely, therefore, to be continued 
to designate the oil in commerce, irrespective of the local Indian usage 
mentioned. But has it been proved that the lemon-grass (O. citratus) 
might not itseh afford, or that it is not actually affording, an odor- 
iferous oil ? It is rinderstood that the lemon-grass oil of Ceylon is less 
valuable than the lemon-grass oil of Travancore. But has it been definitely 
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proved that both these are obtained from one and the same species, 
the differences being climatic, not racial ? In other words, has it been 
established beyond dispute that the peculiarities in the grades of lemon- 
grass oil denote the species of plants used ? With such uncertainty it is 
perhaps permissible to think that at least some of the grades of lemon-grass 
oil are obtained from the culinary lemon- grass — the oleum siree of Lochner 
Acad. Nat. Cur. Cent, 1717, v-vi., app., 157) ; and if this be so 
the name must be retained. 

The extraordinary anomaly is thus presented of an important plant, 
such as O. citratus, known possibly to a large number of the inhabitants 
of India and Ceylon, not having been systematically studied. This subject 
should, therefore, commend itself as worthy of attention to those who may 
have the opportunity of contributing either new material or fresh infor- 
mation. 

Rumphius says the leaves were used in cooking fish and in flavouring 
wine, but he throws doubt on the roots being medicinal. In India as 
a whole (excluding the modern Travancore and Cochin industry) the 
CuLiNAEY Lemon-g-rass does not appear to be distilled. Wallich {Pi. As. 
Ear., 1832, iii., 48, t. 280) under the name Andropogon Schoenanthus 
gives an illustration of what is possibly a distinct species but which has by 
Hackel, followed by Hooker, been treated as A. Nardtis, Linn., var. 
grandis, and with that East Himalayan plant Wallich has associated 
the economic information of the garden lemon-grass. He quotes, for ex- 
ample, from Fleming (As. Res., 1810, xi., 156), who says, “ Many Europeans 
with whom tea does not agree, use, instead of it, the infusion of this plant, 
to which they have given the name of lemon grass.” Dr. Wallich then 
adds, “ Dr. Maton, one of the Vice-Presidents of the Linnean Society and 
Physician Extraordinary to the late Queen Charlotte, tells me that he has 
repeatedly been treated with a dish of lemon grass tea by Her Majesty, 
who used to be very fond of it, and was supplied with the plant from the 
Royal Gardens, Kew.” “There are few people,” Wallich concludes, 
“ who have experienced the influence of an Indian climate, who have not 
found benefit from the wholesome and refreshing beverage prepared from 
this grass.” It might almost, however, be said of India, as it can certainly 
be said of England, that Queen Charlotte’s lemon tea has become completely 
forgotten. The lemon-grass is occasionally added to certain soups or used 
while cooking fish and curry, but as aflording a refreshing beverage it is 
unknown to the people of India to-day. 

Lastly, in this place mention may be made of Mrs. Lisboa (Journ. 
Bomb. Nat. Hist. Soc., 1889, iv., 123) having figured and described a new 
species, viz. Cymhopogon odoratus, found wild at Lanowli, PooAa, 
which is said to yield an oil “ soft, sweet and more agreeable than that of 
C, Martini.^’ It is thus evident that even if C. be excluded 

from consideration as an odoriferous oil-yielding species, there are very 
possibly several distinct plants that afiord oils, many of which are treated 
as lemon-grass oils. 

ICf. Sawer, Odorography, 8S-9 ; Pharmacog. Ind., iii., 567 ; Wiesner, Die Eohat. 
des Pflanzenr., 1903, ii., 577 ; Western Star, Sept. 1901 ; Yearbook of Pharmacy, 
1900, 162; 1901, 55; Ghem. and*Drugg., 1901, 864; 1903, 507 ; 1904, 179-82 ; 
Prop. Agriat., 1901, 59, 199; 1902, 473; 1904, 531 ; Bull. Econ. UIndo-Ohine, 

1902, 867 ; Der Tropenpflanzer, 1902, 196, 425 ; 1904, 321 ; Proc. Chem. Soc. 

1903, 2dx., No. 273 ; Ghem. News, 1904,21; Journ. Ghem. Soc. Indust., 1903, 
1305; 1904, 75, 694.] 
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C. eh th , Sfreng. According to Stapf {l.c. 303-13, 

352) there are at least two fairly distinct plants commonly assigned 
by authors to Andropogon Sclicenanthus, Linn. These are as 
follows : — 

(а) C. Schoenanth , Spreng., FI. Pugil., 1815, ii., 15 ; A. laniger, Desf., FL 
Atlant., 1793, ii., 379 ; FI. Br. Ind., vii., 203 (in part). 

Ginger-grass. — This is the Schoenus, SchoenantJius, or Squinanthus, Qinger- 
and to some extent also the J uncus odoratus, etc., etc., of Greek and Roman grass, 
writers, as also of most of the early writers on Materia Medica. An oil 
prepared from it would appear to be known as Ginger-grass. The 
Oriental names for the plant have been so much confused with the next 
species (if not with several other species) that it would be a bold step 
indeed to separate them and to affirm that izhhir (Arab.), gurgiyah (Persian) 
and hhustrina (Sansk.) denote this particular species and no other. It 
follows accordingly that the modern vernaculars of India cannot be arbi- 
trarily separated. In fact it would perhaps be the safest course to call in 
the aid of geographical distribution and to assign the names in common 
use for perfume-yielding grasses in the respective areas where the spices 
abound, as being the names proper to these species. The present form, 
according to Stapf, is met with from Morocco to the Panjab and Ladakh.” 

‘‘ In the Panjab it is common in some of the desert tracts from Karachi 
to Peshawar and Ludhiana, growing on rocks, in sand or in hard loamy 
soil.” The Indian vernacular names best known for it within that area are 
hhavi and gJiatyari. 

It would appear that an oil is actually produced in the Panjib from oii. 
this plant, though only very occasionally. In fact the reports that have 
appeared on the diversified properties of such oils are very possibly due to 
incorrect determinations of the plants concerned. In a few instances 
records of oil exist, however, that leave little room for doubt of having 
been actually obtained from the present species. Edgeworth {Journ. Linn, 

Soc., 1862, vi., 208) describes under the name Of/m bopogou Ariana the 
plant met with in Multan — the country where the Malli resided in the 
time of Alexander the Great. Stapf has pointed out that on the label 
of one of his specimens Edgeworth wrote, “ An essential oil expressed 
from the roots, manufactured only at Kasur in the Pan jab.” This, adds 
Stapf, “ is probably the same kind of oil which Vigne records from Hassan 
Abdal (between Attok and Rawalpindi) with these words : “ A sti ulating 
oil is extracted and used in medicine.” Mr. J. R. Drummond confirms used 
Edgeworth’s report by the information communicated to Stapf that a family 
of priests at Kasur produced this oil quite recently (see Rosa, p. 926). 

It perhaps need hardly be reiterated that the oil in the above passages x-ard Roots, 
is spoken of as expressed from the roots, not from the leaves and shoots. 

The fact of there being a medicinal root, or rather two species of roots — the 
nard of the early explorers of India — known to all modern Indian medical 
writers is of great historic interest, and the botanical evidence would 
support belief that when dealing with the Western Panjib, Sind, Baluchi- 
stan and Persia, the plant in question may be accepted as C. Schmuanthus, 
but when dealing with the Eastern Panjab and the United Provinces, 
it is in all probability the species presently to be discussed, viz. C. 
Jwar^ancusa^ Schult. 

(б) C. Jw anc , Schu!t, Mant., 1824, ii., 458; Nardus inA^ic , Bki , Phil. 

Tra 179t>, IxXx., 234, t. 16, f, 1-, Andro'pogon Jwarancma^ Jorm, Ad. Eea., 

1195, ; A. Ivarancu8a, Dierbadh, FI. Apicia , 'IZ ; A. Iwarcmdiida, Eoxb., 
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M. Ind.,i., 275-7 ; Dalz, and Gibs., i?’Z. Bomb., 1861, 301-2; Lisboa, Journ. 
Bomb. Nat. Hist. Soc.y 1891, vi., 66; also Bomb. Grass., 85; Andropogon 
laniger, Duthie, Fodd. Grass. N. Ind., 35-6, t. 23 ; FI. Br. Ind., vii., 203 ( 
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part). 

Sweet-scented Medicinal Grass. — Of tins plant — tlie Nardus indicus 
of early writers — Stapf observes tbat it occurs on the outer bill-zone of 
the United Provinces, Kumaon, Garbwal, and westward as far as Pesha- 
war — mainly in the neighbourhood of watercourses. This is, therefore, a 
much more abundant Indian form than the preceding. It frequents, as 
a rule, colder and moister regions. But the name jwarankusa, which 
Stapf treats as Sanskrit, is so in derivation very probably, but was appar- 
ently never used by even the most recent of Sanskrit authors as the specific 
name for this or any other grass. Dutt {Mat. Med. Hind., 1900, 271) 
gives the Sanskrit name lamajjaJca as denoting A. Iwarancusa, Roxh . — 
the lamjak of Hindi and the haranlcusa of Bengali. But according to him, 
the A. SchoenantMis (the hhustrina, Sanskrit, and ganda hena, Bengali) 
was the plant we now call C. citrattis, so that the Sanskrit and vernacular 
names above very possibly denoted both C. Jwaranmisa^ Schult, and 
O. SchcenantJmSf Linn. [See Cyperus rotundus, p. 466.] 

Duthie gives it the following vernacular names (some of which may, 
however, denote C. ScJicenafitJius) : — sirghurai, solar a, bur, hhair, 
gandhi, hhawi, gander, runa, dabsulo, bahTiori, jaramhusk, azkJiir, hhavi, 
gandel — none can be said to be derived from its supposed Sanskrit 
name. Roxburgh, who rendered the name jwarancusa as iwarancusa, 
gives as its synonyms ibharankushd, iioarankusha, karankusha, and says 
these are Bengali, but makes no mention of Sanslcrit names. So also Dutt 
accepts karankusa as Bengali, but does not give jwarankusa as a Sanskrit 
name. Moreover, Roxburgh very properly observes that as stated by 
Blane, the virtue of the plant resides entirely in the root. Duthie, speaking 
doubtless of this grass under Andropogon laniger^ Desf., says it is 
one of the sweet-scented grasses, “ the roots of which are sometimes used 
like khas-khas in the manufacture of tatties.’’ “ As a fodder grass it does 
not rank high in regard to its nutritive qualities. It is, however, largely 
made use of by cattle when it is yoimg and tender. Its scent is said to 
afiect the flavour of their milk. It is often stacked and forms a useful 
supply in times of scarcity, Mr. Coldstream says that it will keep good in 
stack for upwards of ten or twelve years.” “ The kkair grass grows in 
hollows where water collects, and seems to prefer kallar, that cows 
graze upon it if hard pressed, but not otherwise; also that bar house- ^ 
wives use wisps of this grass to clean out vessels used for churning and 
holding milk.” 

The perfume being chiefly resident in the root, not in the stems and 
leaves, justifies the association of the Nard (perhaps more C. Schoenan- 
thus than C. Jwarancusa) with the story of the Phoenician followers 
of the army of Alexander the Great in Lus and of the confusion that long 
existed regarding the spikenard of the ancients. This, doubtless, is the 
plant spoken of by Pliny and in more recent times by Garcia de Orta as 
found on the banks of the Ganges. 

The preceding observations m&y be accepted as setting forth the separation 
of the two forms of Nard, both of which industrially have been treated as one 
plant. It has also been affirmed that the chief property of the plant is 
its sweetly scented roots. But apparently the leaves and shoots of one or 
other (or of a third species not separately recognised from them) yields 
by distillation an oil with slightly different properties from rusa. In some 
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parts of the country the present plant is more sweetly perfumed than in others, 
as, for example, in the vicinity of Rawalpindi. Duthie tells us that a “ perfume 
is manufactured from it, and the aromatic oil is sometimes used as a cooling 
medicine.” The authors of the Pharmacographia Indica (iii., 658) mention that 
in the time of the Tuhfat-el-muminin (about 1669 a.d.) a distilled water was 
made from izJchir and apparently the oil of €. Martini was then unknown, if the 
name izTchir was not used indiscriminately for €. Martini and c. ScJicenanthna. 
Indeed" it is believed that the variability of rusa oil may to some extent be due to 
this grass being mixed with c. Martini and both distilled together, or to the oil 
of the present plant having been mixed with that of rusa (palmarosa). In fact, 
according to most authors on essential oils, this is very possibly the chief source 
of some of the “ ginger-grass oils ” of commerce (Gildemeister and Ho:ffmann, 
Volatile Oils, 285). If pure it is valued at 2s. 3d. per lb. Schimmell & Co. say, 
“ Our examinations have proved that it is a pure distillate deserving absolute 
confidence. Never has this oil been on the market in such fine quality as at 
present” {Semi-Ann. Bept., 1904, 44-8). Gildemeister and Hoffmann (Z.c. 300) 
say it has the sp. gr. of 0‘915 at 15° and its odour recalls that of elemi. It distils 
between 170° and 250°. The statement that an oil is not prepared from c. ,r%var- 
ancii»a would, therefore, appear incorrect. But the roots and lower stems which 
constituted the Schoenanthus of the ancients would seem not to be collected in India 
to any material extent at the present time. Garcia de Orta (1563) was the first 
European writer to refer to that product in connection with India. He tells 
us that it came from Muscat, was known as “ Herba de Mascat,” and was used 
by the Portuguese in India, but not by the Natives. He makes no mention of 
any of the essential oils derived from this or the allied grasses. 

But in spite of the fact that so great an authority as Sir William Jones re- 
pudiated hotly Blane’s opinion that the Nardus of many authors was in reality 
c. Jxcarancasa, I am strongly inclined to agree that a too literal acceptance 
of Jones’ view may be misleading and has possibly in the past induced error- 
Pliny {Hist. Nat., bk. 12, ch. 12 (Holland, transl.), 364) says the “ Nardus spread- 
eth into certain spikes and ears whereby it hath a twofold use both as a spike and 
as a leaf.” Apicius speaks of the spica indica being used in sauces and costly 
dishes, but this may have been C'. citratns — the plant that I have spoken of as 
the edible lemon-grass. Paulua Mgineia (Adams, transl., iii., 266) derived his 
information mainly from Galen, who draws again on Dioscorides and speaks of 
it purely as a drug and ointment. It seems highly probable, therefore, that the 
Nardus of the ancients was difierent from the J atamansi of the Sanskrit authors, 
though the plant known to botanists as Nardostacitys .f€ttanian»i doubtless 
is the spikenard. Garcia de Orta {Coll., 1 , ; also in Ball, Proc. Boy. Ir. Acad., 
674), followed by most of the older Indian travellers, speaks of the Nardus as 
obtamed from the plains of India, and can only be referring to one or two 
species of Cytnhopogon^ certainly not to the alpine Siarao&faehys. 
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CYN D N DACTYLON, JPers. ; FI Br. Ind., vii., 288; D. .P., 
Bontius, Hist Nat et Med. Ind. Or. in Piso, Ind. TJtri. re Nat et Med., 78- 1. 
1658, X48 ; Eheede, Hort Mai., xii., 47 ; Jones, As. Res., 1795, iv., 248-9, rass. 

tV 11 ; Dutliie, Fodd. Grass. N. Ind., 52 ; Pharmacog. Ind., iii., 577-8 ; 

Lisboa, Bomb. Grass., 104-6, t. 57 ; Rept Agri. Chem. Mysore State, 1901-2, 

27. Creeping Panic Grass or Doorwa, Bermuda Grass ; dub, daurva, 
jubla, Jcabbar, talla, burdwa, chibbur, dhobi-ghds, hdli ghds, haridli, arugam- 
'pilla, etc. A perennial creeping grass wMcb flowers all tbe year round. 

Grows everywhere throughout India except perhaps in the sandy parts 
of Western Panjd.b, where it is rare. 

Lisboa says this grass is now generally spread in the settled parts of Australia, 
where it n^ay have been introduced with cultivation. According to Vasey {Bept. 

Qrasses XJ.S., 64-6, t. 69) it takes the place in the Southern States of the 

fame blue gr s of the more northerly States of America. In India it is 
particul^ly abundant on roadsides and delights in an admixture of sand, gravel 
d ordinary soil, and is one of the first grasses to appear on the partial recovery 
of soils* It ascends from the plains to 8,000 feet in altitude, but varies ' 
habit and nutritive qualities according to soil and climate. Is readily propagated Propagation, 
by cutting up the shoots and roots and spreading these over the surface of the 
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prepared soil, or depositing them in furrows, each row of cuttings being covered 
over by the preparation of the next furrow or by hand dibbling the cuttings all 
over the field. 

It is the commonest and most useful grass in India, since its stems and roots 
form a large proportion of the food of horses and cows ; it has great fattening and 
mfik-producing qualities. Makes good hay, which if carefully stacked will keep 
for years. Voelcker {Im/prov. Ind. Agri., 175) says of dub grass in India that “ in 
many parts it comes up naturally or may be easily propagated from cuttings simply 
stuck in the ground. As a crop for irrigation it gives a great yield, and is. about 
the only grass that keeps green in the hot weather. To one coming newly to the 
country it is surprising to notice how from an apparently burnt-up and dead 
surface a crop of fresh grass will spring up on the &st fall of rain.” According 
to the Madras Experimental Farm MamLcd, dub, like most other meadow grasses, 
should be cut for hay directly the flowers appear, since under these circum- 
stances the juices are more nutritious and the plant will produce another crop 
much sooner. The great object should be to retain the green colour of the grass 
by drying it as quickly as possible ; two or at the most three days should suffice 
for making the hay, and if the dews are heavy it should be put into haycocks 
at night. The richness of the saccharine juices renders the hay more liable to 
heat and ferment, but excess in this direction may easily be checked by the 
ordinary methods of putting pipes from the centre to the outside of the stack, 
or building in two or three layers of dry paddy or cholam straw. 

It is necessary, however, to notice that €. JDaetyiori, while very easy to grow, 
is very difficult to eradicate. In the Farm Rept. Bombay (1898-9, 6) it is said 
to be a persistent weed in black soil and to require deep hand-digging in the hot 
weather to destroy it. The plant is used medicinally and a cooling drink is said 
to be prepared from the roots. Dub is also used fairly extensively in Hindu 
religious ceremonies, but it is necessary to distinguish carefully dubf dab, dab and 
dib, which denote separate grasses. 
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CYP RU , Linn , ; FI, Br. Ind., vi., 591-619 ; Praia, Beng. Plants, 
ii., 1138-45; Cyperace^.I^^J 

This genus of sedges contains some 60 Indian species. Most of these are 
fairly valuable fodder plants, especially when young, others are dangerous weeds 
of cultivated lands. A few yield culms and leaves that are employed in thatching 
and in grass-matting, and others afford tuberous rhizomes that are either eaten 
(especially in times of scarcity) or are collected and sold as perfumes or medicines. 
The greatest possible obscurity still prevails, however, as to the determination 
of the Indian economic species, so that it may for the purposes of the present 
work suffice to discuss them under two groups, those of value because of their 
tuberous roots and those with culms and leaves utilised in mat-maldng. 

{A) Tuberous Booted Forms : — 

1. C. lb Ibo , VahL; FI. Br. Ind., vi., 611 ; C. jemenicus, Betz.; 
C. jemenicus, Linn., in Roxb., FI. Ind., i., 192 ; Clarke, Journ. Linn. 
Soc., xxi., 175, t, 2, ff, 17, 18 (but var. /3. excl.) ; also Journ. Bot., 189(\ 
xxviii., 18 ; FL Br. Ind., vi., 11 ; Trimen, Journ. Bot., n.s., 1884, xxii,, 358- 
61; Woodrow, FI. W. Ind. ia Journ. Bomb. >Soc., xiii., 431 ; 

Gammie, Bee. Bot. Surv. Ind., 1^02, ii., 193. The shilandi, shilandi- 
arisi, bid, theg, furi^gaddi (the grass) and puri-dum'pa (the bulbils). 

This small sedge is often very plentiful in sandy situations, as for example 
in Sind and Baluchistan, the Upper Gangetic basin, the Deccan, Malabar, 
the Coromandel Coast and Ceylon. It is distributed to Arabia, Abyssinia, 
Central and North Africa. The characteristic (economic) feature of the plant is 
the tuberous rhizomes (often called bulbils) that it produces. The^e are not 
much larger than grains of rice, and since they are borne on long, thin, non-persis- 
tent shoots they are found in great abundance in the soil, free from each other 
and free from the parent plant. They are accordingly collected by sifting the 
sandy soil. They are enc ed in several easily separated scaly coats and, after the 
removal of these, are roasted and eaten or are soaked in water, w hed, pounded 
into a flour, and baked into bread or cooked into puddings, etc. They have no 
aromatic property, and are strictly speaking edible not medicinal tubers. 
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2. C. e eule tus, Linn.; FI. Br. Ind.^ vi., 616; Journ, Agri.- 
Hort. Soc. Ind., 1897, xi., 575-8. This is the Rush-nut, Earth-almond, 
Tiger-nut or chufas of European, American and African writers. Bret- 
schneider {Hist. Eurojo. Bot. Disc. China^ 16), while reviewing Kamel’s dis- 
coveries (1683), identifies the maa tchi or 'pee tchi or Chinese Water-chestnut 
with the present plant. The name Water-chestnut usually denotes 
Trapa (see p. 1080). 

If the determination here suggested should prove correct, the Chinese would 
have to be accepted as having known the edible sedge from as early a date as 
can be shown for any other country. But it so closely resembles c\ rofnneiuit 
that it is highly probable the reputed discoveries of it in India and elsewhere are 
in some instances at least due to mistaken determinations. It has, however, 
been recorded as found in one or two localities in the Panj4b and in the Nilgiri 
hhls, but nowhere common. It thus no doubt exists in India, but until fresh in- 
vestigations have been made it is perhaps desirable to leave the matter in this 
position. Repeated efforts have, however, been put forth (so it has been affirmed) 
to introduce the cultivation of this plant, but with absolute failure everywhere. 
The present species, therefore, contributes no known portion of the supply of 
edible €ype.^'tis tubers in India. Of other countries it is reported the tubers 
are often roasted, then ground to a powder, and used in the preparation of chufas 
co:ff or (diufas chocolate. [C/v Kew M%ls. Guidct 1895, No. 2, 69.] 

3. C. rot d , Linn. ; FI. Br. Ind., vi., 614 ; Hove, Tours in Gujarat, 
etc., 1787, 25, 45, 112, 120 ; Dymock, Mat. Med. W. Ind., 1885, 844-5 ; 
Buckland and King, Offlc. Oorresp. Beng. Govt, Apr. 21, 1892 ; Pharmacog. 
Ind., iii., 552-3 ; Dewey, TJ.S. Dept. Agri., 1894, 1-4 ; Bretsckneider, 
Bot. Sin., 1895, pt. iii., 126 ; Woodrow, Gard. in Ind., 1899, 547 ; also 
FI. W. Ind., l.c. 431 ; Bull. Haarlem Mus. PI., 1903, ii., 1145 ; Gage, Pec. 
Bot. Surv. Ind., iii., 112; also Brain, l.c. 303; Hosie, Rept. Ssu^cEuan, 
China, 1904, 45. This is the mothd, muthd, hatha-iijir, tandi sura, mustd, 
dila, gundra, Jcorai, koreki-jhar, himhal, etc. Bretschneider points out that 
the Chinese name for the odoriferous tubers of this species (which occurs in 
Buddhist books), namely mu ts\i ta, comes from the Sanskrit mustuka. 

This is a very troublesome weed of fields, gardens and waste lands, plentiful 
throughout India from the sea-level up to 6,000 feet in altitude. Its occurrence as 
an enemy of cultivation has been recorded in nearly every tropical country. The 
underground shoots that bear the economic rhizomes or tubers are persistent' and 
become woody, the plant being in consequence difficult to eradicate. The best 
results at extermination have been attained by low shade and repeated mownng 
down of the herbage. But c. tuherosus, Rottb., is a plant so closely allied 
to it that the late C. B. Clarke informed me it might quite safely be viewed 
botanicaUy as a variety of c. Economically the two plants are 

identical, and are therefore treated here conjointly. One of them is possibly 
€. 2 fertettuis (or ndgar-moth) of economic writers (Dutt, Dey, Dymock, Liotard, 
Buck, etc.), which jdelds an odoriferous medicinal root but is not c. ‘periemtifit, 
Roxb., which by modem bota ' ts is called €. searioszia. Dymock speaks of 
two ]^ds of ndgar-moth met with in the Bombay markets, viz. Surat and 
Kathiawar. Gammie informs me of two kinds — a small tuber common in 
the Deccan, and a large one that does not extend beyond the heavy-rainfall 
zonO of the Konkan and the Ghats. Clarke, who most kindly perused this 
article and made useful suggestions, asked the question — Could the medicinal 
root alluded to by Dymock and others be Mat*iacua htiihosua, c.B.Q. ? 
c. has not at ^ events been recorded as found in Western India. 

Woodrow writes me that it does not occur in Western India far as he knows. 
It is th hardly likely to be the economic plant C. Dymock. > 

The rhizomes of c. votivn^^ua — c. — are very much larger than 

those of c. hziihoaus, e highly aromatic, and when ature are so woody that 
they could hardly be eaten. Ground into a powder, however, they are used medi- 
c ally, especially for external applicatio lep. They have been regarded as 
diaphoretic, stimulant and tringent. The Scythians are said to have em- 
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ployed them in their special embalming preparation. They are^ also used in 
perfumery, particularly in giving a required aroma to certain fabrics and in the 
preparation of ovd-hati — the fragrant sticks burned in Hindu houses to disguise 
oSensive smells. They doubtless constitute much of the so-called juncus or 
radix junci and huperos of the Latin and Greek authors, and which was ex- 
tolled by mediaeval herbalists, being sometimes, but erroneously, called Indian 
jatamansi. [See Cymbopogon Jwarancusa, p. 462.] It is desirable to bear in 
mind the hard woody nature and aromatic property of these tubers in order to 
distinguish them from certain edible tubers to which they bear some resemblance. 
There would thus seem to be two chief forms of the medicinal and perfumery 
tubers — the motha {C. yotitna/tis-tuhevosits) and the ndgar-moth (f'. pertetniis 
of Dymock, non Roxburgh). 

Many writers, however, affirm that the tubers of c. rotunans and c. titherosufi 
are eaten, especially in times of scarcity and famine. They are, certainly, greedily 
eaten by pigs, and in famine times may therefore be eaten by men. But it would 
almost seem as if either of two conditions were necessary : — (a) that the tubers 
of certain localities or particular stages of growth are more palatable than the 
tubers described as medicinal, etc. ; or (6) that some altogether di:fferent plant 
affords the edible tubers attributed to this sedge. 

Throughout India an edible tuber bears very frequently the vernacular name 
kaseru ; in fact it is mentioned in the Ain-i-Ahhari. Roxburgh described Sctrpufi 
liifsoor as the hesur, common in Bengal and growing on the borders of lakes, 
ponds, etc. It possesses, he says, tuberous roots, but curiously enough he makes 
no mention of these tubers being edible. Most Indian writers who mention 
C'. votundns as yielding edible roots, speak of the plant, to which they refer, 
as frequenting the margins of tanks {Beng. Offic. Corresp.^ l.c.). It would thus 
appear highly probable that the so-called edible tubers of c. rottmtitw of many 
writers may have to be transferred to Sdv'jnts Kysoor, Roxb., which Clarke made 
a variety of (/rosmis, Linn. Gammie’s Note on Plants used for Food during Famine, 
etc., in Bombay, while it gives C. 'bxtXhosxis, makes no mention of C'. rotundxis 
nor of €. tuherosus as having been eaten, but enumerates the following species 
of Soirpufi as affording edible products : — (a) the bulbs of fp'ossus, the kysoor 
or kachara, and (&) the seeds of s. xnaritimits, the chid (the miraj of Woodrow), 
In passing it may be added that so far as can be discovered Gammie’s allusion 
to the “ seeds ” is the only record of the grain of a Scirpus being eaten. But 
thinking that Woodrow (formerly Professor of Botany at the Poona College 
of Science) was likely to be able to throw some light on this question, I asked 
for his views. His reply was briefly as follows : — I found tubers in the markets, 
carried these off to Poona, and produced from them s. Kysoor. The tubers 
are globular, the size of a marble, have a brown fibrous covering and inward 
are white, farinaceous with an agreeable flavour.” In a similar communi- 
cation Gammie, the present Professor of Botany at Poona, informs me that the 
tubers of s. yrossns are the favourite vegetable of the Parsis dming the cold 
weather. The plant grows abundantly -in the fresh-water tanks of the Konkan 
but not in the Deccan. Lastly, Mr. I. H. Bur kill writes me that the Calcutta 
supply of these edible tubers comes from Patna, Allahabad, Aligarh, etc. In 
Nowgong the plant is called ghogal ; in Ganjam, santra ; and in Prome, myet- 
thon-myaung. Burkill then adds that another C 3 rperaceous root is edible. This 
is believed to be meocharis. It is known in the Santal country as chichoor, and 
in Central India (Tonk) it is kasuria. There can thus no longer be any doubt that 
s. liysoor is at least one of the edible tubers of India. Hooper {Rept. Labor. I nd. 
Mus., 1906-7, 11) speaks of keshur tuhers from Singapore, which it would appear 
are regularly imported and sold in the Calcutta market. 

{B) Fibrous or Mat^making Forms : — 

4. C. Cory jbosus, Rottb.; G. semi-nudus, Boxh., FI. Ind., i., 187 ; FI. Br. Ind., 
vi., 612. A glabrous rush-like sedge which often grows to the height of two to 
three feet. It is met with from Kumaon to Assam and Burma, and is distributed 
to Ceylon, Africa and America. It is known in India as gol-methi, mutha, goddu 
tunga, hodu, kurai, herhua, nwa~^yet-yin. Var. /d. iBangorei, C.B.C., is founded 
on a specimen furnished by Dr. Bidie from Tinnevelly, which had been originally 
obtained from Madagascar. This removes, therefore, any doubt regarding the 
material of the finer mats of that locality. 

5 C. alaccensis, Lam. ; 0. gangeticus (MS.), incurvatus, Pangorei oxidi. procerus, 
Roxburgh's FI. Ind., i., 203 ; Prain, Beng. Plants, ii., 1144 ; FI. Br. Ind., vi., 608. 
A native of brackish mudbanks from Bengal to Sind and distributed to Singa- 
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pQfe and the Persian Gulf. It is in Bengal known as chumati pati, and apparently 
by popular writers has been much confused with c\ covyitihomw. Hance (J ourn. 
Bot., 1879, viii., 99-105) gives a most interesting account of the matting sails and 
floor-mats of China. The former are not exported, but the latter constitute an 
important item of traffic from Canton to the United States of America. Hance 
identified the plant as o. teaeti/orwiis, Roxb., but C. B. Clarke informed me that he 
regarded it as being more correctly maiaece/ihsi^, 

6. C. tegetifor is, Roxb. ; C. nudus, Boxb., FI. Ind., i., 209 ; FI. Br. Ind., vi., 
612; Praia, l.c. 1144. This form is closely allied to tnaiaeeeufiis^ and the 
two plants seem to have often been confused by economic writers. It is a native 
of Bengal (Central and Eastern — the Sundribans), Chittagong, Assam, Bandel- 
khand and Madras, and is distributed to China and Japan. A tall glabrous rush- 
like sedge known as gola-methi or sura. 

7. C. tegetu , Roxb.; FI. Br. Ind.f vi., 613; Praia, l.c. 1144; the Sedge or 
Grass-matting Plant of Calcutta, the mudar-kati, wetla, korai, mandri, yerkuti, etc. 
An extremely abundant and widespread sedge. It occurs throughout the 
plains and ascends the hills to 6,000 feet in altitude from Kashmir to Biuma. 

QRASS’MATS : Calcutta’^ ats: Madras^ ats, — Here and there 
throughout the greater part of India mats are made of the culms of certain 
species of sedge. Some are coarse, being woven of the entire culms, and 
others exceedingly fine, the triangular culms being split into two, four, 
eight, twelve, etc., pieces. These strips of culms are carefully dried, when 
it is found they have rolled round on themselves leng1:hwise, thus carrying 
the polished epidermis uniformly on the outside of the rush-hke strands. 
The process of splitting the culms is perhaps the most difficult and laborious 
part of the grass-matting art, especially when exceptionally fine mats 
are to be woven. The collection of the culms and the splitting and dr 3 dng 
of the same are duties entrusted to the women, whose patience and delicate 
fingers are in consequence important factors in success. The men do the 
weaving. The species of sedge most largely used is €. tegetu in (No. 7 
above), but Nos. 4, 5, and 6 are (according to some writers) each and all 
employed in the localities where procurable abundantly. In fact, as already 
stated, the jflnest mats are those produced in Tinnevelly from C. coryni- 
hosuSf var. JFmigoreL But the question whether the production of 
the finer mats necessarily depends on the special properties of the sedge 
used or on the patience and skill of the operators has never been definitely 
investigated. In certain regions species of sedge are used in the mat 
trade that in other countries are never so employed, though plentiful. 
The greatest uncertainty still pervades the literature of the grass-mat 
trade, more especially as to the particular forms of sedge used in the centres 
of special repute. But the exceedingly fine mats of Tinnevelly, Cochin, 
Pallampett, Palghat, Vellore, Indrawatty, Sevry, Talpier, Midnapur, etc. 
Mats, though often marvellously fine, very beautiful and highly artistic, are 
commercially much less valuable than the ordinary grass-mats, the so- 
called Calcutta-mats or muddr^moA^, which are made mainly, if not ex- 
clusively, of C. tegetiim. 

Manufacture. — The method pursued in the fabrication of grass-mats, 
however coarse or fine, is the same with all the Indian grass-mats, and 
may be here briefly detailed. Threads of ordinary country twine (more 
rarely cotton) are stretched along the surface of the floor of the factory 
or workshop, one inch or an inch and a half apart, and extending for the 
length of the desired mat. If intended for a large-sized room they 
may cover, or nearly so, the entire floor of the workshop, or may be 
placed in one corner, being only a few feet in length and breadth, or 
many yards in length and only a few feet in breadth (the last being a 
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sort of piece-goods form whicli has recently been sent to Europe and 
America very largely). The lengthwise strings constitute the warp of 
the mat. Previously they have been threaded through a crudely formed 
weaver’s comb or beam of the desired breadth, and they have also been 
attached to bamboos at both ends, which are so adjusted that they may 
be tightened as desired and the warp raised an inch or so above the floor 
of the room over which they are stretched. The operators commence 
at the far end. They sit in a row across the breadth of the fabric and on 
the top of it. Each possesses a crudely formed wooden needle (which 
takes the place of the shuttle), and through the eye of this is inserted the 
end of the split and carefully prepared culm. This is passed alternately 
over and under the threads of the warp and thus placed in position by 
each operator along his allotted portion of the weft. Simultaneously 
the comb is beaten home and the next street of the weft commenced by 
being threaded above the warp, where the previous street went below. 
If colours or patterns are desired they are inserted by the hand at the 
proper positions. Thus slowly the work progresses. It is hand labour 
from beginning to end, for so far machinery has not invaded this peculiarly 
tropical craft, the prototype very possibly of the weaver’s art. 

As already indicated, the finer artistic and coloured mats are mainly 
derived from Madras ; the plain white mats, or mats with coloured borders 
only, come from Calcutta. In Western India grass-mats are never made, 
though several of the plants required appear to be fairly plentiful. The 
mats of Bombay are made &om the leaves of J^limnioo rohtista, 
Boole, f. 

Statistics of the trade in grass-mats cannot unfortunately be given. 
It is known that large quantities are regularly exported, and within 
recent years the trade has greatly expanded. But the grass-mats are 
returned conjointlv with all other ats and atting aterials (see 
p. 776). 


AIRY FA MING AND DAIRY P O UC .—In its 

modern comprehensive signification Dairy Farming embraces not only 
milk but many other substances, the production of which can be economi- 
cally combined with the supervision of milch-cows. These may be classi- 
fied as follows : — Live StoeJe — such as oxen, buflaloes, sheep, goats, pigs, 
poultry and bees. Trodxice — meat, milk, dahi, butter, cheese, fowls, 
ducks, eggs, honey, bees’ -wax, hides, skins, wool, horns, hair, feathers, 
bristles and farmyard manure. Mequirements — capital and stock, 
technical knowledge, suitable buildings, grass lands, a supply of cattle 
food and fodder, apphances and machinery, and easy, quick and cheap 
transport t® large markets. 

So far as known, no one in India has as yet attempted Dairy Farming 
in anything approaching the degree of thoroughness necessary to ensure 
complete success. While thatfis so, the larger towns have recently begun to 
receive some portion of their supphes from establishments usually desig- 
nated Dairy Farms, and for same years past the necessity for a large and 
pure supply of milk and butter for the British troops resident in India has 
induced the military authorities to organise special dairy farms of their 
own. In Thsickei^s Directory (1905, 28-30) mention is made of the 
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following Dairies : — ^Bengal, 4 ; United Provinces, 11 ; Central India and 
Rajputana, 2 ; PanjAb, 6 ; Assam, 1 ; Burma, 1 ; Bombay, 18 ; and 
Madras, 5. Still, the problem of tbe protection of tbe public against disease 
tbrougb tbe supply of impure and adulterated milk bas bardly been even 
contemplated. For kindred subjects consult : — Bees and Honey (see 
pp. 123-9) ; Poultry and Ducks, etc. (pp. 134-6) ; Feathers (pp. 138-42) ; 

ggs (p. 137) ; Hides and kins (pp. 632-40) ; Horns (pp. 644r-6) ; anure, 
Far yard (p. 768) ; Pigs and ristles (p. 752) ; and Wool, Hair 
and Pashm (pp. 1121-31). In the present article Dairy Produce, such as 
Milk, Butter, Ghi, Cheese, etc., will be dealt with in such detail as space 
will admit. 

istory. — Voelcker {Improv. Ind. Agri., 1896, 206-11) has very properly ob- 
served that “ the two most striking features of Indian dairying are, the small yield 
of milk given by the cows, and the richness of the milk of the buffalo. In Bengal 
the ordinary coimtry cow will not give more than 2 lb. of milk a day. In Madras 
it may yield from 2 to 4 lb. a day. As a rule, the cows will only milk for six months, 
and often have but one calf in the course of two years. The milk of the buffalo, on 
the other hand, is very much richer than the average cow’s milk in England, for, 
whereas the latter may be said to contain 3 to 4 per cent, of butter-fat, and 12 
to 13 per cent, of total solids, buffalo’s milk has no less than per cent, of butter- - 
fat and 18 per cent, of total solids.” These are exceedingly important facts 
which cannot be overlooked. No conception of the value and extent of dairy 
farming in India could be formed were the part played by the buffalo and the 
goat to be omitted. 

Another highly significant feature is the extent to which milk and the pre- 
parations derived from it are boiled before being eaten. Milk, butter and cheese 
have been boiled preparations from the most ancient classic times of India — 
(confer with the references below to the Institutes of Manu) — a direct and practical 
adaptation doubtless to the greater danger in the East than in the West of con- 
suming articles of food so liable to contamination as milk and its derivatives. 
Buchanan-Hamilton {Journ. Mysore^ etc.y i., 6, 116; ii., 14-5, 382) wrote in 1807 
an account of the milk and butter of Mysore that is fully corroborative of the 
extent to which in India boiling is and has always been an essential feature. His 
description is not only true to-day (and not of Mysore only, but of the greater part 
of India), but it is one of the most concise and accurate that has been penned. It 
may, therefore, be interesting to give here an extract from that historic work : — 
“ The cattle in this country are milked by men who carry the produce home to 
the women ; for they prepare the butter. The milk on its arrival, is immediately 
boiled for at least one hour ; but two or three hours are reckoned better. The 
earthen pots, in which this is done, are in general so nasty, that after this operation 
no part of the produce of the dairy is tolerable to an European ; and whatever they 
use, their own servants must prepare. The Natives never use raw milk, alleging 
that it has no flavour. The boiled milk, that the family has not used, is allowed 
to cool in the same vessel ; and a little of the former day’s Tyre, or curdled milk, is 
added to promote its coagulation, and the acid fermentation. Next morning it 
has become Tyre or coagulated ‘acid milk. Erom the top of each potful, five or 
six inches of Tyre are taken, and put into an earthen jar, where it is churned by 
turning roimd in it a split bamboo.” . . . “ After half an hour’s churning some 
hot water is added and the operation is repeated for about half an hour more ; 
when the butter forms. The Natives never use butter but prefer what is called 
Qhee not only as that keeps better but also it has more taste and smell. In 
order to collect a quantity sufficient for making Qhee the butter is often kept for 
two or three days and in that time a warm climate renders it highly rancid. 
When a sufficient quantity has been collected it is melted in an earthen pot and 
boiled until aU the water mixed with the butter has been evaporated. It is 
then taken from the fire. ... It is eaten when even a year old.” Buchanan- 
Hamilton Acc. Dinaj., 277) ogives the following : — “ Ghhana or cxxrd is pre- 
pared by boiling the milk, and by adding to it while hot, some acid rnilk, which 
coagulates the whole into one mass. This is put into a cloth and the whey ex- 
pressed so that it is a kind of cheese.” In his Gazetteer of Bihar and Pat (pub- 
lished by Montgomery Martin) Buchanan-Hamilton speaks of two distinct 
classes of milkmen : the one, he says, chums the milk it comes from the cow, 
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and the other boils and curdles it before attempting to separate the butter. The 
former thus produces fresh butter and mahuya-dah% the other boiled milk-butter 
and mitha dahi. To the present day Mongh 3 rr and Bhagalpur enjoy the reputa- 
tion of producing high-class butter from fresh (not curdled) milk. But in India 
as a whole the manufacture of butter from fresh (not boiled) milk is only occa- 
sionally practised, and mostly in response to European demand. The high death- 
rate of Europeans from typhoid fever may to some extent be a result of their 
objection to Native boiled milk and boiled butter. The Natives, when they do 
make fresh butter, never attempt, however, to set the fresh milk aside to allow 
the cream to rise to the surface, since it would most certainly, under the tropical 
conditions, sour and be thus ruined. In fact it may be said the Natives of India 
do not know cream, the substance they skim from dahi being rather crudely 
formed butter than cream. But sometimes the boiling of milk is continued until 
it is reduced to a kind of extract called Jchyir — a substance largely employed by 
the sweetmeat makers. The milk of goats, cows and buffaloes, when available, 
is invariably mixed before being treated in the manner above indicated. 

I have given these passages from one of the most observant of Europeans who 
ever resided in India, not only because they are fully expressive of modern Indian 
practice but because they were penned long before the discoveries that in Europe 
have revolutionised dairy practice and knowledge and recently begun to modify 
Indian methods. Thus then it may very nearly be said that the milk, butter, 
cheese, etc., of India are all cooked, if they might not be called sterilised, articles 
of food. 

[Cf. Institutes of Manu (Milk), v., 8 ; viii., 231, 326 ; xi., 133 ; xii., 62 : (Curdled 
Milk, Dahi) v., 10 ; xii., 63, etc., etc. ; Ain-i-Akhari, 1590 (Milk, Curds, Ghi), i., 63 ; 
Barbosa, Coasts E. Africa and Malabar (ed. Hakl. Soc.), 17, 29, etc. ; Moorcroft, 
Trav. Dimah, 1841 (Milch-kine and Milk), i., 58-9; ii., 40; Masson, Journ. Kalat, 
1843, 435-6 ; Vigne, Trav. Kashmir, 1842 (Milk), i., 300 ; Ainslie, Mat. Med., i., 
219-26; Ta^ee/ S/ieree/ (Playfair, transl.), 1833, (Peofce), 54 (Dhaie), 83 ; Mont- 
gomery Martin, Trav. E. Ind., 1838, i., 120-1, 341, 371, app. 31, 41, 53 ; ii., 
255, 422, 567, 942-3; hi., 317, 492, app., 703, 710; O’Shaughnessy, Pengr. Disp., 
1841, 690 ; Hoey, Monog. Trade and Manuf. N. Ind., 1880 [Dvidh-wala), 104; Mad. 
Exp. Farm Kept., 1883 (Cheese Making) ; Wallace, India in 1887 ; Sen, Bept. Agri. 
Stat. Dacca, 1889, 54-7 ; Basu, Agri. Lohardaga, 1890, 44 ; Banerjei, Agri. Cuttack, 
1893, 128-30 ; Lawrence, Valley of Kashmir, 1895, 359, 392 ; Bhagvat Sinhjee, 
Hist Aryan. Med. Sc., 1896, 130 ; Wallace, Ind. Dairying, in Blackwood Mag., 
1898 ; Sterilised Ind. Milk, in Ind. Agri., Oct. 1898 ; Watt, The Indian Churn, 
Agri Ledg., 1895, No. 23 ; Bept. Ind. Hemp Drugs Comm., hi., 94, 145 {Ghi in 
electuaries) ; Ann. Bept. Allahabad Dairy Farm, 1893-1903 ; Exp. Farm and 
Garden Bepts. Bomb., 1902-4 ; Imp. Gaz., 1905, hi., 1-95 ; Watt, Inaugural 
Address School of Pharmacy, in Pharm. Journ., Oct. 6, 1906. 

[An instructive and valuable series of papers on Dairy Produce will be found 
in the Journals, Handbooks and Bulletins U.S. Dept. Agri.; Journ. Engl. Board 
of Trade ; Colon. Agri. Dept. Bepts and Soc. Journ. and other special European, 
Colonial and American publications, etc., etc. The chief writers, in order of 
date, are W. H. Conn, C. C. Georgeson, R. A. Person, S. M. Tracy, H. E. Alvord, 
F. T. Bond, A. C. Macdonald, F. J. Lloyd, T. E. Thorpe, A. E. Leach, etc., etc.] 

1. MILK AND CREAM.— Co position and Properties. — It may be 
explained that in Upper India there are two main castes who are dairymen. 
These are the ghosis and the gwdllas. The former have no other occupa- 
tion, and sell their milk and dahi (khoya) to the halwais. The latter are 
cultivators as well as milkmen, but they rarely sell their produce to the 
halwais but to the actual consumer direct. Dutt {Mat AfeS. Kind., I9(X), 
281-3) gives many interesting particulars regarding the properties attri- 
buted by the Hindus to the various lands of milk and the preparations from 
it. He discusses cow’s milk, buffalo’s milk, goat’s milk, ewe’s milk, 
mare’s milk, ass’s milk, camel’ S"milk and human milk. He then mentions 
the following preparations, of which he gives the Sanskrit and some- 
times the vernacular names : — ^butter-milk {tahra), curdled-milk {dadhi ox 
dahi), whey (mastu), cmd (JcilataJca, Yem. chhend), cream butter 

and clarified butter vern. 
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After the bufialo and the cow, the goat is the most important milk- 
giving animal, but its milk is poor in butter-fat and thus not of much value 
in the manufacture of ghi. The sheep, while not much employed in the 
supply of milk, is so used in some districts of the Panjab, as for example 
Montgomery and in many parts of Kajputana, and the butter is made into 
ghi which fetches the same price as cow’s butter. It is said that in Rajpu- 
tana a flock of 100 sheep can be maintained at the same cost as ten buffa- 
loes and yet the yield of milk and butter is nearly treble. 

A fair amount of information has been published in recent years on 
the composition of Indian as compared with European milk. Leather 
{Agri. Ledg., 1900, No. 19, 195) says “ the composition of cow’s milk has 
been found in England to be very regular for different breeds, and to possess 
a relationship between the several component parts of all breeds. It is of 
importance to know whether these relationships hold good for Indian 
breeds of cows and to what extent they vary in the case of the buffalo.” 

“ It has been found in England that {a) there exists a relationship be- 
tween the solids-not fat, the fat and the specific gravity, and (b) between 
the proportions of proteids, lactose and mineral matter (ash), and that 
these relationships are constant, within certain limits, for all the several 
breeds.” The proportions of proteids, lactose and mineral matter were 
found to be as 9 : 13 ; 2 in English, and the same with Indian milk. “ In 
the case of the buffalo milk, howev’er, the relationship is different, that 
of the proteids being distinctly higher and that of lactose lower, than in 
cow’s milk.” Leather gives numerous tables showing the analyses of 
cow’s and buffalo’s milk (and these should be consulted) ; he then con- 
cludes by observing that generally it may be said : — 

(a) The milk of the Indian cow contains a high proportion^ of butter- 
fat, varying from 4 up to 6 per cent. Buffalo’s milk contains usually much 
more, varying from 5 or 6 per cent, up to as much as 10 per cent ; 

1 (b) The percentage of proteids (albumen and casein) usually varies in 

cow’s milk from 3*1 up to 3*5 ; in buffalo’s milk from 3*5 up to 4*3 ; 

(c) The percentage of milk sugar (lactose) in the cow’s milk varies from 
4‘4 to 5*0, and in buffalo’s it is present in about the same proportion ; 

(d) The percentage of mineral matter in cow’s and buffalo’s milk 
varies from about 0*7 to 0*8, as it does in the English cow’s milk. 

Mollison {Agri. Ledg., 1895, No. 5, 53) observes: — The quantity and 
quality of the milk varies greatly by the nature of the food given. 
‘‘ The morning’s milk is usually not so concentrated as the evening’s 
milk, but on the other hand the morning yield is greater.” But so 
constant is the composition and sp. gr, of milk that extreme variation 
from the standard must be accepted as denoting adulteration. The 
milk-sugar present in Indian milk fco the extent of from 4*6 to 5*05 exists 
in a state of solution, and hence it very easily undergoes decomposition 
and is in consequence converted into lactic acid and the milk is then spoken 
of as sour. This fermentation at once becomes active when milk rises in 
temperature above 15° C. (59° E.). To ensure the preservation of milk it 
must therefore either be cooled below that temperature or retained at 50° C. 
The curdling of milk is the result of lactic*fermentation, but this may be 
accomplished by means of organic or mineral acids or is simulated in cheese- 
making by the precipitation of casein by means of rennet. But rennet 
(the digestive agent of the stomach of a calf) has induced other changes 
than the mere precipitation of the casein, audits action is far greater thari 
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that of lactic fermentation. This is the difierence between sour milk and 
curds. But milk and cream are soured by a large number of difierent forms 
of bacteria which are communicated by the udders of the cow, the hands 
of the milkers, the vessels into which milked, or simply through permeating 
the atmosphere of the byre and the store-house. In many ways, therefore, 
they may be conveyed to and absorbed by the milk when kept in open 
vessels. The reader will find many highly important suggestions on this 
subject in an article -recently contributed by C. Bergtheil (Agri. Journ, 
Ind., i,, pt. iii., 233). “ Milk and Cream,” he observes, “ are naturally ideal 

media for the development of organisms, so much so that a sample of 
cream ripe for butter-making has been found to contain as many as 
1,500,000,000 bacteria per cubic centimetre, far more than those found in 
sewage or any other natural material which has been examined. It, there- 
fore, becomes a matter of great industrial importance to preserve milk 
from harmful fermentations, particularly those occasioned by pathogenic 
organisms.” 

Sterilised Milk, — The greatest cleanliness is imperatively necessary, for 
even proximity to ofiensive smells will tainb the milk. Some of the fermen- 
tative germs immediately start growing and commence the souring process, 
but these are instantly lulled if subjected to a temperature of 50° to 75° 0. ; 
and should the milk also contain pathogenic germs (^.e the germs of such 
diseases as typhoid fever) these will at the same time be destroyed. But 
other fermentative germs are latent and little afiected by such tempera- 
tures as mentioned. In fact they are only killed either by continued boiling 
for some hours or by repeated heating and cooling. While left in the cool 
stage they are induced to assume the active condition, and are then killed 
by the succeeding heating. Repeated heating will thus serve the same 
purpose and more effectively (though more troublesome) than continued 
boiling, and it avoids the undesirable changes in flavour caused by pro- 
longed boiling. When once completely deprived of the germs of its 
fermentation by heat, milk is described as sterilised or “ pasteurised.” 
Even if not protected it will now remain wholesome for some considerable 
time, but if kept in airtight vessels or bottles may be stored for months 
without undergoing any injurious change. The success of the Agra, 
Aligarh, Allahabad, Gawnpore, Darjeehng, Jabbalpur, Lucknow, Ootaca- 
mund, Poona, etc,, dairy farms in supplying sterilised milk is being 
followed, by many other institutions, so that supplies of good and safe 
milk may be now had in all the larger towns. The trade is a prosperous 
one with immense possibilities for the future. 

PRESERVED OR CONDENSED (.DESICCATED) This is made by boil- 

ing fresh (whole) milk, to ^ which sugar h been added, until it attains the 
consistence of syrap. This is called hhir (Jchyir) and in some parts of India 
rahhri, but sugar is not always added. Of Bengal districts, Tippera is spoken 
of as producing hhir of special quality. Sen, disc sing Dacca, says, “ The 
flavour of this preparation of milk depends on (a) the quantity of milk boiled at 
a time, (5) the care with which the milk is stirred at the time of boiling, and (o) 
the nature of the heat applied, (a) To obtain hhir as white as possible, and 
possessed of the best flavour, not more than half a seer of milk should be boiled 
at a time. (6) All the time the nylk is boiling it should be stirred with a wooden 
rod. Some prefer to stir with a number of* rods, (c) A strong and steady heat 
should be applied. Tamarind wood is considered the best fuel for this purpose. 
Khir of an inferior quality is sometimes made from fresh butter-milk.” 
Banerjei remarks, “ In order to get the hhir or thickened milk of a fine white 
colour, a little flour is added. In private houses arrowroot is used instead. 
When thick enough it is removed and allowed to cool, when it is ready for sale.” 
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This is, therefore, a different substance from desiccated or strained dahi, although 
both are largely used by the sweetmeat makers. It has been recently upheld 
that the hhir or hhowa {mawa) made from separated milk is good and market- 
able an article as that from whole milk, and hence the double profit in the hhir 
and the butter. It has also often been urged that India might do a large trade 
in the production of condensed milk and in milk boiled down to a powder. Sweden, 
with its population of five millions, is believed to produce annually and export 
£2,000, 000 worth of preserved and dried milk, a large share of which comes to India, 
instead of India itself exporting these preparations of milk. Thorpe and others 
have pointed out that the action of sugar in desiccated milk is preservative, but 
for this purpose 12 per cent, of the weight of the milk must be sugar. [Cf. 
Fleischmann, The Book of the Diary (Aikman and Wright, transl.), 1896, 282-6 ; 
Thorpe, Diet. Appl. Chem., ii., 615.] 

Reputed Preservative Agents. — In this connection also reference may be made 
to the passage above where Buchanan-Hamilton remarks that it is very 
nearly the universal practice to boil the milk immediately it is drawn from the 
cow, goat, etc. This fact cannot be reiterated too frequently. It will have 
been observed also that the earthen pots into which the animals are milked are 
often so nasty, to European taste, as to be regarded as destroying the milk. It 
may be explained that in many parts of India it is customary to smoke the milking- 
pots, but whether this is done to directly impart the smoky fiavour or from the 
belief that it has a protective action, does not appear to have been investigated. 
When milk is to be cq.rried for a distance it is placed in earthen pots with fairly 
large open mouths. These are swung over the shoulder by means of a bamboo, 
and a swift runner carries the milk to its destination. Within the mouths of such 
earthen or brass pots it is customary to find a few twigs or leaves — such as rice 
straw, date-palm leaves, twigs of Coecuitts viiiosits or leaves of JPedaiittm, 
Mttrex. The milkmen affirm these prevent the milk turning sour, but it is much 
more likely that their action is mechanical in preventing the milk from lapping 
over or being churned. Coccuiits and JPetiniinm are known to have the curious 
property of thickening water, and may be added to the milk with the object 
of preventing the detection of water adulteration. Any one who will take the 
trouble to go to a railway station in the early morning and witness the arrival 
of Calcutta’s daily supply of milk will not be surprised at the danger of direct 
and accidental adulteration, but rather at the rarity of outbreata of disease 
being attributed to the impurities of milk. Speaking of Bombay experience, 
Lisboa {Journ. Bomb. Nat. Hist. Soc., 1887, ii., 143) mentions the fact that 
arrowroot is employed to thicken milk which has been][watered. [Of. AgrL 
Ledg., 1893, No. 17, 114-5 ; Pharm. Journ., Z.c.] 

In concluding these observations on the preservation and manipulation 
df milk it may be added that boracic acid, carbonate of soda, carbonic acid, 
salicylic acid, oxygen and saltpetre, as also several other substances, 
are all spoken of as milk-preservatives, because they retard the action of 
the bacteria. 

Separators.— Some few years ago (1889), at the suggestion of the 
Bombay Government, the Dairy Supply Company sent Mr. Howman to 
India in order to “ ascertain by trial whether the cream separator is 
needed in India, and whether it can be profitably utihsed in the manu- 
facture of ghi. After an extended tour in several provinces, and after 
having made various trials, the follo^\™g conclusions were published 

“ 1, Tah, a bye-product of ^A^-making, can be prepared perfectly well 
from separated milk. 

2. MawaoT Khowa, which consists of desiccated milk sweetened with 
sugar, can be made from separated milk, and the cream saved for butter 
OT gJiL 

‘‘ 3. As much Ghi can be made from separated cream as by the Native 
process.” [A^n. Z.c. 111.] 

There are many designs or patterns of separators, but the principle is 
the same in all. They take advantage of the fact that cream or butter-fat 
is fighter than milk. By centrifu al force the liquid revolvin 'thin a 

473 


Condensed 

ilk. 


Action of. 
Sugar. 


Preserva- 
tive Agents. 


Smoked Milk. 


Thickening 

Water. 


Chemical 

Agents. 


eparators. 


TaJe. 


Matoa. 


Ghi. 


Cream lighter 
th Milk. 



BAHI 


AI Y FAR ING 

Trade in ilk 


Immediate 

Separation. 


Bombay took 
the Lead. 


European 

Dairies 

Organised. 


Imports. 


D. .P., 

iii., 4-6. 
DaM. 


Dahi versus 
Ourd. 


cylinder at once, therefore, separates into cream in the middle and milk on 
the outside, and these two portions are conveyed away by separate pipes 
into the vessels placed for their reception. The milk can be separated im- 
mediately on its being taken fropa the cow. It is not required to be 
exposed in a large number of shallow basins ; the milk as drawn from the 
cow may at once be placed in the separator. By a hand separator from 
thirty to forty gallons may be disposed of per hour. Obviously such results 
and advantages were of interest to every one in India, and it is no matter 
for surprise, therefore, that the new system attained almost immediate 
popularity. In June 1890 the late Mr. Ozanne, then Commissioner of 
Settlements and Agriculture, Bombay, obtained permission to employ 
Mr. Keventer, who had been Mr. Howman’s assistant, and to purchase two 
separators. In a remarkably short time dairies, managed on the European 
system, sprang into existence here and there all over India. The fact of 
the double produce, (a) butter {ghi) and (b) milk, from which mawa could 
be manufactured, was sufficient justification. All the larger towns of India 
are now rapidly being supplied with superior butter, also with sterilised 
milk and cream, conveyed in sealed cans or bottles. As might have been 
anticipated, however, the greatest progress has been made in the Bombay 
Presidency where the experiment originated. 

Trade in ;W /7k. -—Absolutely no information can be given regarding 
the internal trade in milk. Within the past few years the foreign 
traffic has been officially recorded. In 1902-3 the imports of condensed 
milk were 1 ,490,154 lb., valued at Es. 4,08,251 ; the following year, 1903-4, 
they had suddenly expanded to 4,137,066 lb., valued at Es. 11,34, 187 ; 
and in 1906-7 became 6,196,492 lb. and Es. 17,68,347. 

[Of. Dutt, Mat. Med. Hind., 1900, 281-3 ; Leather, Europ. Dairying Ind., 
Agri. Ledg., 1893, No. 17 ; 1900, No. 19 ; MoUison, Milk and Milk Products, 
l.c. 1895, No. 5 ; Meischmann, Z.c. 6-159 ; Dairy Farms, Bengal Command 
Admin. Rept., 1899-1903 ; Collis Barry, Legal Med. Ind., 1903, 562 ; Meagher 
and Vaughan, Dairy Farming in Ind., 1904, 80-8 ; Imp. Qaz., l.c. ; Watt, 
Joum. Pharm. iSoc. Gt. Brit., Oct. 6, 1906.] 

2. DAHI OR CURDLED BOILED Jf/LAT.— The names most generally 
given to thickened or coagulated or specially soured boiled milk are dahi, 
dadhi, Jchoyd, mdvd, tyre, etc. It is usually prepared by throwing boiled 
and partially evaporated milk into a vessel that has contained dahi, but 
has not been subsequently washed. At other times a certain quantity of 
dahi or some other acid substance is added to the boiled milk, or a vegetable 
or animal rennet is employed. Sen, speaking of Dacca, observes that, 
“ To understand the method of preparation of dadhi of superior quality, 
we should remember that its formation depends on a fermentation of milk, 
and that milk undergoes a number of other fermentations besides that of 
dadhi, and that the particular fermentation it will undergo depends on 
the conditions under which this takes place. It is only when the milk is 
kept at a certain temperature, when a given quantity of dadhi of a particu- 
lar degree of sourness is mixed with it, and when the extraneous germs of 
which the atmosphere is full are excluded from it, that the dadhi fermenta- 
tion takes place properly.” “ A preparation of sugar, batasha and spices 
is sometimes added to the milk which is set to undergo the dadhi fermen- 
tation.” 

As a rule Muhammadans only will use animal rennet, and the vegetable 
rennets such as Withania coagtiUins are not very widely known. Hence 
dahi difEers from curd, as prepared in Europe, in being practically sour 
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boiled milk, the fermenting agent being added when it is nearly cold. 

And the milk, being boiled immediately as obtained from the cow, contains 

all its fat or butter. In this form it is called sara, and if kept hot may be 

accumulated for some days till sufficient has been collected to form it into 

daJii. This, as Banerjei explains, is therefore basa’daJii. If butter be 

removed from the dahi by churning, the liquid that remains is butter-milk 

or ghol'dahi {mdthd, lassi). But a top layer of the dahi may be simply Kinds of 

skimmed of and used in the manufacture of butter. Hence there may 

be whole-milk (hasa-dahi), skimmed-milk dahijB.& well as butter-milk 

(ghol-dahi). Dahi in the liquid state is largely consumed ; hence its whey whey. 

(mastu) contains all the milk-sugar and its curd (chhena) may or may not curd. 

have embedded in it all the butter-fat. Whole-milk dahi thus contains 

too much fat to be made into cheese. It is, in fact, cream-cheese, and some oream-cheesc. 

localities such as Bandel near Hughli and Dacca in Eastern Bengal are 

famous for their cream-cheeses. When curds are intended to be prepared 

the acid or rennet is added to the hot milk. This is called dud-chhena, but 

dahi is often heated and allowed to cool in order to prepare imitation curds 

known as dahi-chhena. The whey (as it may be called) of dahi is separated OhUcm. 

by pressing the curd within a clean cloth, but if it be completely dried 

the chhena crumbles to a powder. All qualities of dahi and also of 

chhena are largely used in cookery and with hhir constitute the chief 

ingredients of sweetmeats, which may thus be regarded as possessing sweetmeats. 

all the elements of food and are not merely luxuries like the sweetmeats 

of Europe. 

Trade* — The trade in compressed (or partially compressed) dahi is Trade in 
very extensive, and within a radius around the chief cities immense quan- Dahi. 
tities are daily conveyed by rail and road from the country to the towns, 
the curd being wrapped in damp cloths and deposited in open baskets. 

Dahi and ghi are therefore the |)roducts of greatest value in Indian dairy 
farming. Although every resident in India will readily admit that the lutemai. 
traffic must be enormous, no sort of computation is possible of the total 
production of either the one or the other product. 

But in conclusion it may be pointed out that the fermentative agents Permentatiou 
concerned in the coagulation of sour milk (not boiled), of boiled milk {dahi)^ Agents, 
of soured cream and of the various forms of curds {chhena), are probably 
all different and that success in the production of the manufactures named, 
to a far greater extent than as yet appreciated, depends on the use of the 
correct agent for each fermentation. [Of* Sen, l.c. Dacca, 1889, 54-7 ; 

Banerjei, Agri. Cuttack, 1893, 128-30.] 

3. BUTTER. — Of India it may be said that two kinds of butter are d. 
known : — nani or the butter of fresh or only scalded milk, and makhan or i., 66 ! 
the butter of soured milk {dahi). The former is held to be inferior and utter, 
more difficult to prepare than the latter, but valued because the butter- 
milk obtained may be sold as dahi, and hhir may even be made from it. 

Fresh niilk is hardly ever set on one side to allow of the rise of the butter, 
and in consequence cream {sJiar) can hardly be said to be known in India. £Jream. 

The article sold as cream (except that obtained by the modern cream 
separators) would more correctly be described as liquid (boiled) butter 
mixed with duAt. But the so-called Indian cream (as with the cream of 
Europe) is set aside to mature or ripen (as it is called), and when sufficient 
has been collected and matured it is churned and made into butter. Terry 
(chaplain to Sir Thomas Eoe) (Foy. (ed. Havers), 1665^ Mention. 
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observes that butter is obtained by beating their cream into a substance 
like unto a thick oyl, for in that hot climate they can never make it hard, 
which though soft is very sweet and good.” Fresh cream (that is to say 
whole milk) yields a smaller quantity and an inferior flavoured butter 
than matured cream. The peculiar flavour of butter is, in fact, very often 
a question of the method and degree of ripening that has been pursued. 
Moreover the best butter-makers lay stress on the necessity for the cream 
being repeatedly stirred during the ripening process. The time required 
depends on the temperature of the atmosphere. It will be sufficiently 
ripe in from 12 to 24 hours if the temperature average from 60° to 70° F., 
according to Fleischmann, but 90° F. according to Meagher and Vaughan ; 
below 60° it will take 48 hours, but cream should never be allowed to fall 
below 55° F. 

The study of the exact germs concerned in the production of recognised 
flavours of butter is by no means complete, but is engaging the attention 
of experts. In the near future pure cultures for the maturing of cream 
may be demanded but the subject is at present not understood, and both 
in Europe and in India empirical rules prevail. Cream is not pure butter- 
fat, but is a mixture of that substance floating in milk. The milk sours, 
the lactic acid precipitates the casein, and thus forms butter-milk. Butter, 
however, always retains some proportion of the sour curd mechanically 
mixed with it, and upon this depends the souring of the butter and its 
rancid flavour. 

Churning. — Butter consists of the consolidated oil globules present in 
the milk. These are collected together and compacted into butter by 
various contrivances that may be called churns. As already fully ex- 
plained, a small proportion only of butter is made in India from the milk 
as it comes from the cow. There is very httle or no cream-butter made 
by the ordinary Indian milkmen, for the reason that the climate will not 
allow of the milk being set on one side until the cream rises to the surface. 
Recently, however, cream separators have been introduced at the larger 
centres and cream-butter has in consequence to a certain extent come into 
use. The bulk of the Indian butter is of a kind practically unknown to 
Europe, namely boiled soured-milk butter. It has been estimated that 
Indian milk yields butter at the rate of one pound to every 14 pints of best 
cow’s milk or 9 pints of bufialo’s milk ; with separators very much smaller 
quantities will, however, suffice. The amount of butter nowadays made 
from separated cream is fairly large, and Bombay and Aligarh might be 
spoken of as the centres of the trade. 

In The Agricultural Ledger (1895, No. 23) I have described the chums most 
commonly met with in India. The simplest contrivance of all is a wide-mouthed 
bottle or bamboo joint into which a quantity of milk is placed and shaken in the 
hand until the butter forms. Methods of preserving milk and of preparing from 
it special articles of human diet, that would wholly or partially withstand climatic 
tendencies, must have early become axioms of household economy in India. 
But * the consequent development of this knowledge it would seem that the 
introduction withm the liquid of a contrivance intended more fully to agitate 
it, than could be attained by shaking in a bottle, would be a natural and simple 
one, which might fairly well hf^e suggested itself spontaneo ly to the most 
remote and diverse races. ' The first conception of this would most probably be 
a beater worked by the hand. The step from that to a rotatory whisk would 
be a direct and necessary one. But a vertical plunging action might not so 
readily suggest itself. Tliis is the position * India. The rotatory chum is 
common, the vertical rare, though both forms exist. Whether or not the Aryans 
introduced the rotatory churn, the one most generally used throughout India, 
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may be left as a question for ethnology to solve. What can be affirmedjof the 
people of India to-day is that the principle of that churn is known and practised 
all over the country, and among Aryan as well as non- Aryan races. The most 
frequent name for the chum is mathani (from maika to stir or churn). It becomes 
mahaly mahahy mathan, matka, madhani, mdhaindi, matkiy mathni, math, mdtkdtiay 
mattu, etc. But every part of the contrivance has its own special name, and 
sometimes the complete apparatus takes the name of the agitator, at other times 
of the vessel in which the milk is churned. The simplest of all rotatory churns 
is that used by the ladies of the upper classes : it consists of a shallow basin or 
plate in which the milk is placed and a whisk made to rotate on the surface of 
the milk by its handle being rubbed between the hands. Vertical chums are 
usually made of bamboos and are most frequently used by the hill tribes. 

The Art of Churning. — Great skill is required in judging when tke 
cburning is cemplete. If stopped too soon mucb. may be lost in tke 
butter-milk ; if too long protracted tbe butter may become greasy. Tke 
almost universal Indian practice of adding kot water, during the middle 
of the churning process, prevailed in some parts of Europe also, but it is 
now much condemned by scientific writers. [Cf. Eleischmann, Lc. 188.] 
After straining to remove the butter-milk the butter is washed once or 
twice in order to remove the curd and other impurities, as also as much of 
the butter-milk as possible. The butter is worked up, squeezed and 
beaten until it attains the desired consistence, and is then, ready for the 
market. Water is, however, one of the chief adulterants of butter. As 
much as 25 per cent, may be present, though good-quality butter may 
sometimes contain as much as 10 to 15 per cent. As already observed, the 
presence of butter-milk impairs the lasting quality of the butter, and by 
turning sour makes it rancid. The melting-point of butter is a feature of 
some importance as it affords a means of readily detecting impurities. 
Indian butter, curiously enough, has a higher melting-point than European, 
a^ fact urged in favour of its great suitability to India. The food 
given to milch- cows also affects the melting-point of the butter. Cotton- 
seed, pulse meal, pea straw, ground-nut cake, etc., produce fi.rm butter, 
whilst most other oilcakes soften it or make greasy butter. The cream 
from buffalo milk can be churned at a higher temperature than that of 
the cow and yet produce equally firm butter, and hence one advantage 
claimed for the churning of mixed cow and buffalo milk. If the mixture 
be thought to show too strongly the pale (bleached) colour of the buffalo 
or sheep butter, the colouring ingredient used should be added before 
churning. The best substance for this purpose is the pigment of the seeds 
of Arnotto {Bixa Orellana). Three ounces of the seeds soaked in 8 oz. 
olive oil, then strained, makes a good staining preparation. One tea- 
spoonful to 40 lb. buffalo milk will usually suffice. 

Trade in Butter . — Very little of any importance can be furnished re- 
garding India’s trade in butter. The article is in daily use by the well-to-do 
of all castes and communities, but, India being an agricultural country, 
the supply is home-made. As an indication of the progress in modern 
dairy farming, it may be mentioned that in the Administration Report on 
Dairy Farms in the Bengal Command for 1901-2 it is stated that 101,402 lb. 
of butter, 1,119,216 of whole milk, and 182,799 lb. of cream were produced 
and disposed of at the dairy farms of Alfeihabad, Jabbalpur, Lucknow, 
Cawnpore and Agra for that year. 

The returns of foreign transactions give, however, certain particulars 
of value. The of butter were in 1875-6, 76,658 lb., valued at 

Rs. 65,433 • in 1885-6, 184,183 lb., valued at Rs. 1,65,335 ; ip 1895-^ 
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211,516 lb., valued at Rs. 2,43,439; in 1903-4, 277,112 lb., valued at 
Es. 3,16,536; in 1905-6, 782,738 lb., valued at Es. 3,12,510 ; and in 
1906-7, 244,577 lb., valued at Es. 2,66,636. To wbat extent this may be 
margarine is not at present known. The EXPORTS of Indian butter 
appear to have only begun to be separately returned in official statistics 
about the year 1890-1, when 1,118 lb., valued at Es. 472, were sent 
to China and the Straits Settlements. In 1895-6 the exports were 
152,462 lb., valued at Es. 94,780; in 1905-6 they were 307,785 lb., 
valued at Rs. 2,16,614 ; and in 1906-7, 298,344 lb., valued at Es. 2,09,292. 
It would thus appear that the export traffic is steadily improving. It 
goes almost exclusively from Bombay, and the countries that take the 
greater proportion of the Indian butter are Ceylon and Aden, and after 
these British East Africa, followed by the United Kingdom. This 
improved export trade is apparently the direct result of the recent 
endeavour to establish dairy farming on modern lines. 

[<7/. Ovington, Voy.to Suratt, 1689, 324; Terry, Voy. E. Ind. (ed. 1777), 133, 
198 ; jPaulv^ JEgineta (Adams, transl.), 1847, iii., 74-6 ; Sen, l.c. 56-7 ; Banerjei, l.c. 
129-30 ; MoUison, l.c. 59-63 ; Fleischmann, l.c. 106-99 ; Meagher and Vaughan, 
l.c. 93-108 ; Imp. Oaz., Z.c.] 

4. GHI {GHEE) OR CLARIFIED BUTTER-— Manipulation. -At may 
be said that the three great products of milk in India are Tchir, daTii and 
ghi. The first two have already been disposed of. It is perhaps hardly 
necessary to describe the preparation of ghi {neyi) in great detail, since so 
much has already been said that has a direct bearing on the subject. Ghi 
is clarified butter. That is to say the butter is heated for about twelve 
hours or until the greater part of its moisture is evaporated. An oil is 
at the same time formed that rises to the surface, and the refuse (mostly 
casein) forms below as a sediment. Too much heating is said, however, 
to cause the ghi to assume an acid taste, while imperfect heating renders it 
hable to putrefaction. Great skill is thus required, but the ghi sold in the 
market has usually been undercooked owing to the loss in weight which 
takes place when fully cooked. Butter loses about 25 per cent, in the pro- 
cess of clarification. The yield of ghi from the butter of the bufialo is 
higher than from that of the cow. The boiling butter is allowed to be 
partially cooled, when the ,^^^maybe decanted from the top of the sediment. 
The ordinary ghi of the bazars is principally derived from bufialo milk. 
One quart of bufialo milk yields about 3 oz. of gM^ while the same quantity 
of cow milk may only afiord about half that quantity, or with extra fine 
qualities, three-quarters of the ghi mentioned. Ghi from goat milk is very 
inferior owing to the disagreeable odour it possesses, while that of sheep 
milk is often spoken of as superior even to buffalo butter. 

Old and New Ghi. — So much has been written on the subject of 
clarified butter or ghi that a special volume might have to be written 
before even the more important historic and trade facts had been exempli- 
fied satisfactorily. Ghi is mentioned in some of the most ancient of the 
classic works of the Hindus. It is the ghrita of Sanskrit authors, and 
according to ancient medical opinion the ghi of cow milk is superior to that 
of bufialo or goat. As manifesting the antiquity of the knowledge in this 
article, it may be mentioned that in the Peri'plm{S0 a.d., McOrindle, transl., 
12, IIZ) ghi is spoken of as exported from India. It may thus be said to 
have been closely associated with the life and social customs of the Aryan 
races, but curiously enough has never been, of much value with the people 
of Mongolian blood. Here and there all over India, especially along its 

478 



ADtJLTEEATlON 


A Y FA I 

a hi 


mountainous frontier, certain races, such as the Kashmiris, are said not 
to eat ghi (Lawrence, Valley of Kashmir^ 339). In the Ain-i-Ahbari 
(Blochmann, transl.), 130) mention is made of the allowance to the 
State elephants. [Cf, also Jahangir, Memoirs (Price, transl), 63, 71, etc.] 

If carefully enclosed in skins while still hot it may be preserved for 
many years without requiring the aid of salt or other preservatives. It 
is somewhat significant, in fact, that medical writers should speak of 'purana 
gJirita (old ghi) as being superior to fresh. Dutt, for example, observes 
that ghi ten years old has a strong pungent taste and is of the colour of 
lac. “ The longer this butter is kept the more efficacious it is said to prove 
as an external application. Clarified butter a hundred years old is often 
heard of. The richer Natives always have a stock of old ghrita of this 
description which they preserve with care for their own use as well as for 
distribution to their poorer neighbours.” Pryer (New Acc. B. Ind. and 
Pers., 1672-81, 137), in his description of Surat and a journey into the 
Deccan, speaks of “ the granaries hewed out of stone ” and of “ several 
Tanks filled with butter of 400 years standing, prized by the Gentiles 
as high as Gold, prevalent in Old Aches and Sore Eyes, one of which was 
opened for my sake, and a present made me of its black stinking and viscous 
Balsom.” Butter preserved in skins has been known to remain for many 
years without deteriorating very materially. It usually, however, dries 
and becomes almost like wax instead of changing colour and assuming 
the condition of the purana ghrita or medicinal ghi of the Hindus and the 
Toghan of Persian travellers. 

Food , — Ghi has been for many centuries at least an important article 
of*food in India. Linschoten and most of the early travellers allude to 
its extensive employment in all forms of cookery. It is, in fact, used 
for all purposes to which butter is put in Europe — such as the cooldng 
of meat, fish, vegetables, curries, rice, etc., or utilised in the preparation 
of sweatmeats, and is also eaten uncooked with bread and rice. With 
the poor it is a luxury for feast days, and in everyday life its place is 
taken by sweet vegetable oils. 

Adulteration . — The chief articles used in the adulteration of ghi are 
vegetable oils such as cocoa-nut, ground-nut, cotton, safflower, poppy, 
sesamum, niger and kokam. These are all harmless enough, though 
cheaper than ghi ; but injurious oils are also used, especially mahua, Sal- 
vo dor a (kakhan) and castor-oil. Other animal fats, especially mutton, 
are largely utilised. Starches, such as rice, hdjra, plantains, potatoes and 
yams, are frequently resorted to in order to thicken oily compositions. 
Impure or adulterated ghi is also often remade with milk or curd, to render 
detection difficult. The simplest method of ascertaining adulteration, 
and to purify the ghi at the same time, is to boil a given quantity, and 
when it is in a state of complete ebullition to dash cold water on it. The 
oil will rise to the surface and part from its admixtures. One of the most 
valuable papers on the adulteration of ghi is that written by Mr. Shroff, 
who states that the Bombay ghi trade is in the hands of a dozen mer- 
chants, and that adulteration is efiected, not by the dairymen, but by the 
traders. The fats used are often most offensive and deleterious substances, 
at times even obtained from the carcases of diseased animals. Numerous 
complaints have been made and even legal proceedings recently taken re- 
garding the adulteration of ghi: In consequence the necessity for protect- 
ing the poor and helpless has been urged as justifying special legislation. 
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Packing. — Formerly all gJii was packed in earthen jars (matJcas), or 
for transport to a distance in leathern cases {Tcu'p'pas), but in recent years 
old kerosene-oil tins or specially made tins have been employed. 

Production and Consu ption . — The chief ,^^t‘producing tracts are 
the United Provinces, Bengal, Eajputana, Central India, and the Panj^b. 
It has been estimated that about one-fourth of the total population of 
India use 8 lb. per head per annum. Assuming these figures to be correct, 
this would represent a consumption of about 300,000 tons a year, or at 
a valuation of £45 a ton, say 13J million pounds sterling. There are no 
data by which to verify these estimates, but as they stand they are 
suggestive of India’s necessities in this direction. 

Trade in G hi. — Prices. — No doubt by far the greater proportion of the 
gJii produced in India is consumed locally, and never appears either 
in the trade returns of internal nor of external traffic. It has been 
ascertained that the retail price of superior ghi ranges from 5d. to Is. 
a pound. In the statement of Prices and Wages published annually 
by the Government' of India, particulars are given of the prices of ghi 
in certain locahties of Western India since 1855. These would seem 
to show ghi selling at a lower price than the figures just mentioned, but 
the difierence between pure first-class and adulterated lower grade ghi 
is such as to render averages misleading. Still, the official returns as they 
stand manifest a considerable enhancement of price. Thus the average 
for all the Bombay centres in the quinquennial period of 1855-60 was 
19*19 rupees per maund, and in 1903, Rs. 35*32; in Sind, Rs. 17*12, and 
in 1903, Rs. 33*28 ; in Central India and Rajputana, Rs. 24*3, and in 
1903, Rs. 28*38. But taking the quinquennial average of 1871-5 as 100, 
Bombay is now 112; Sind 124; and Rajputana and Central India 110. 
In a further series of tables, Prices and Wages gives returns of the 
wholesale rates of ghi. These, for the year 1903 (and reduced for purpose 
of comparison to rupees and decimals of rupees per maund), would be 
as follows (in sequence of price) : — Bengal, Rs. 34*3 ; Mysore, Rs. 34*1 ; 
Sind, Rs. 32*3 ; Madras, Rs. 31*4 ; Panjab, Rs. 30*6 ; Berar, Rs. 30*4 ; 
United Provinces, Rs. 29*9 ; Central Provinces, Rs. 28*8 ; and Rajputana, 
Rs. 27*8. In a still further series of tables the prices of ghi are shown 
for selected centres such as Calcutta, Benares, Allahabad, Lucknow, 
Bareh, Cawnpore, Meerut, Agra, Ambala, Lahore, Rawalpindi, Multan 
and Peshawar during the years 1875-6 to 1902-3. These are divided 
into bufialo ghij cow ghi^ and each of these again subdivided into Ist 
sort and 2nd sort. But the provincial averages just given approximate 
very closely (as the mean between all four classes in each centre), so that 
it is not necessary to furnish other estimates. 

Internal Trade.— The total internal trade in ghi, as manifested by the 
railway returns, shows certain interesting pecuHarities. The chief export- 
ing provinces are the United Provinces, Rajputana and Central India, 
the Central Provinces, Madras and Bombay (enumerated in order of im- 
portance). But it is significant that the exports of the United Provinces 
and of the Central Provinces have manifested extreme fluctuations for some 
years past. Thus from the United Provinces the exports in 1 899-1900 were 
236,718 cwt. ; in 1902-3, 161,670 cwt. ; in 1903-^, 140,617 cwt. ; and 
in 1906-7, 164,222 cwt. The exports of the Central Provinces 
manifest a dechne ; thus in 1899-1900 they were 86,187 cwt. ; in 1903-4, 
63,079 cwt. ; and in 1906-7, 42,665 cwt. So also the exports of 
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Eajputana and Central India have shown corresponding fluctuations. In 
1899-1900 they were 63,736 cwt. ; in 1902-3, 151,451 cwt. ; in 1903-4, 

130,296 cwt.; and in 1906-7, 83,035 cwt. An expanding proportion of 
these Centra] India and Eajputana exports are consigned to the United 
Provinces, thus maldng up apparently the deficiencies of these provinces. 

A large percentage of the total exports are, however, consigned mainly 
to the port town of Calcutta, followed by Bombay, and appear again 
in the foreign exports from these towns. 

Tiu-ning now to further provincial details, mainly Imports : Assam, Provincial 
with its great herds of buffaloes, exports no gki but draws upon Calcutta * 

and the Province of Bengal for about 9,000 to 31,000 cwt. Bengal Bengal. 
Province drains its foreign supply chiefly from the town of Calcutta. 

The United Provinces, as already said, import largely from Eajputana 
and Central India. The Pan jab annually exchanges about the same PanjAb- 
amount, namely from 11,000 to 34,000 cwt. Sind buys largely from sind. 

Central India and Eajputana and Bombay, a quantity varying from 
29,000 to 50,000 cwt. The Central Provinces are self-supporting, since o. Prov. 
they practically import little ghi but export a large amount. The traffic 
to and from Bombay Presidency is subject to extreme fluctuations. The Bombay, 
imports in 1900-1 were 121,257 cwt.; in 1903-4, 10,376 cwt.; and in 
1906-7, 10,348 cwt. The exports, on the other hand, were in 1900-1, 

16,134 cwt.; in 1903-4, 54,157 cwt.; and in 1906-7, 97,166 cwt. Bihar 

takes little or no part in the traffic in ghi, but its imports are double those 

of its exports. Madras Presidency is self-supporting, since it imports Madras. 

very little, but exports very largely to its own ports and to Mysore and 

Bengal. It has already been observed that Eajputana and Central India Rajputana and. 

export very largely, chiefly to the United Provinces, Sind, Bombay and 

the Panjab, in the order named, but in years of famine or scarcity these 

States also import. Lastly, it is significant that Mysore with its herds Mysore. 

of fine cattle exports no ghi to speak of, but is a fairly large receiving 

centre, the imports averaging about 14,000 cwt. derived from Coimbatore 

district in Madras. 

The most noticeable feature of the Coasting Trade is the traffic, chiefly 
from Bengal (followed by Madras), to Burma, which in 1905-6 was valued 
at Es. 17,01,609. [See esa u , p. 986.] 

Tr frontier Trade , — ^A fairly large quantity of ghi is brought across Trans- 
the land frontiers of India. The imports and exports by these routes frontier, 
during the years 1902-7 were as follows : — 


, 

1902-3. 

1903-4. 

1904-5. 

1905-6. 

1906-7. 

Imports 

( Cwt. 

• tEs. 

1 130,638 

53,08,589 

164,262 

64,05,129 

165,463 

71,93,973 

168,264 

75,86,410 

186,752 

90,73,421 

Exports . 

/ Cwt. 

• \Es. 

1,588 

90,043 

2,135 

1,20,682 

3,007 

1,49,448 

2,342 

1,37,773 

2,749 

1,61,916 


The import traffic is thus exceedingly valuable, and Kashmir stands Kashmir, 
unmistakably first. Lawrence observes, ‘‘ It is by far the most important 
article of the export trade of Kashmir.’’ The supply oi ghi sent to Indiar 
from that State was in 1 906-7, 7 4,096 cwt., valued at Es. 36,23,577. This 
may fairly be called a prosperous trade, since the figures just mentioned 
are nearly four times those of twenty years previously. Then come Dir, Dii>,swat and 
Swat and. Bajaur, which furnished India with 50,544 cwt., valued at 
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Es. 23,57,459 ; and lastly Nepal sent 42,765 cwt., valued at Es. 22,09,334. 
The Kasimir ghi goes to the N.W. Frontier Province and the Pan jab ; 
the Dir, Swat and Bajaur also into the N.W. Frontier Province ; and 
the Nepal into the United Provinces and Bengal. 

The re-exports of foreign ghi are unimportant, but have ranged from 
a valuation of Es. 1,037 up to Es. 2,07,185. 

Foreign Trade . — The IMPORTS being the least important may be disposed 
of first. This traffic is subject to extreme and sudden fluctuations. In 
1876 the imports of ghi were valued at Es. 2,76,395 yin 1880-1 , Es. 16,486 ; 
in 1886-7, Es. 7,03,432 ; in 1890-1, Es. 4,13,299 ; in 1896-7, Es. 4,28,432 ; 
in 1900-1, Es. 10,71,024 ; in 1901-2, Es. 4,17,476 ; in 1902-3 they 
were 21,370 lb., valued at Es. 8,515; in 1903-4, 127,868 lb., valued at 
Es. 50,722 ; and in 1906-7, 492,493 lb., valued at Es. 2,13,861. The supply 
comes from Mekran and Sonmiani, Turkey-in- Asia, the neighbouring 
pastoral tracts of Southern Baluchistan, and recently from East Africa. 
It is consigned mainly to Sind and Bombay. 

Turning now to Exports, these for many years past have manifested 
a continuous expansion. In 1876-7 they were 1,004,661 lb., valued 
at Es. 3,57,250. Twenty years later (1896-7) the figures were 3,672,849 lb., 
valued at Es. 15,00,990, and during recent years for which returns are 
available they were in 1902-3, 6,418,045 lb., valued at Es. 27,26,750 ; in 
1903-4, 5,390,865 lb., valued at Es. 22,90,825 ; in 1904-5, 6,097,917 lb., 
valued at Es. 26,67,250 ; and in 1906-7, 4,884,252 lb., valued at 
Es. 22,65,443. By far the most important centre is Calcutta, followed 
by Bombay, and the receiving countries may be said to be the Straits 
Settlements, Natal, Aden, Ceylon, Hongkong, Mauritius, British East 
Africa, Aden, etc. An effort was made some few years ago to foster the 
traffic in Indian produce sent to Australia, and ghi at that time attracted 
considerable attention. But the trade cannot be said to have materially 
expanded. 

Other Ani al Fats, — In conclusion it may be desirable to extend 
this brief review of the traffic in ghi so as to include all animal oils and 
fats, since these are often closely associated with ghi. The Imports are 
Animal Oils, Butter, Ghi and Tallow. The traffic in the last mentioned 
is a large and prosperous one. In 1876-7 the imports of Tallow were 
305,088 lb., valued at Es. 62,671 ; in 1903-4, 2,352,224 lb., valued at 
Es. 5,93,127 ; and in 1906-7, 4,125,744 lb., valued at Es. 9,14,834. Next 
in interest are the Animal Oils, which in 1876-7 were 3,246 gallons, valued 
at Es. 10,664; in 1903-4 were 389,256 gallons, valued at Es. 4,45,217 ; 
and in 1906-7, 584,428 gallons, valued at Es. 5,70,655. The lard and 
animal oils to some extent doubtless manifest the demands of the soap and 
candle works of India. The butter trade has been already noticed (p. 477), 
and need not he further mentioned. It is not known to what extent the 
imports of butter may in reality be margarine. But by adding’ the tallow, 
animal oils and butter to the ghi, the total imports of these substances 
were in 1903-4 valued at Bs. 14,05,602, and in 1906-7, Es. 19,65,986. 
Similarly the Exports may be briefl^^ discussed. These are Animal Oils, 
Bard and Tallow. In 1903-4 these- were valued collectively at 
Es. 25,52,340 [ghi being, as will be seen from the figures above, by far 
the most important article) ; in 1905-6 the corresponding total was 
Es. 30,75,319 ; and in 1906-7, Es. 23584 , 765 . 

[Of. Institutes of Manu, ii., 29 ; iii., 274 ; iv., 39, 233 ; V., 37, 144 ; vii., 131 ; 
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viii., 106, 328 ; xi., 92, 135 ; xii., 62, etc. ; Linschoten, Foy. E. Ind.y 1598, i., 56, 58, 
60, 63, 67; Bernier, Travels, 1658, i., 438 n., 440 n. ; Fryer, New Acc. E. Ind. and 
JPers., 1675, 33, 137 ; Wilks, Hist. Sketches, 1783, ii., 154 ; Chardin, Voy. Perse, etc., 
1811, viii., 268 ; Milburn, Or. Comm., 1813, ii., 209 ; Hoey, Monog. Trade and 
Manuf, N. Ind., 1880, 109; W. Crooke, Note on Ghi, April 1882; T. JST. Mukharji, 
Notes on Ghi, 1882, 1884; Buck, Trade with Australia in Ghi, 1882; Schofield, 
Note on Ghi, 1886 ; Shroff, Ghee Supply of Bombay, 1887 ; Ghi and Its Adult., in 
Times of Ind., 1889; Basu, Agri. Lohardaga, 1890, ii., 44; The Bower Manuscript 
(Hoernle, transl.), 1893-7, 90-104; Lawrence, Valley of Kashmir, 1895, 359-60 ; 
Ghi, in Ind. Med. Gaz., 1896 ; Watt, Inaugural Address School of Pharmacy, in 
Journ. Pharm. Soc., Oct. 6, 1906.] 

5. CHBBSB. — Cheese as known in Europe can hardly be said to be 
made in India (except at the modern dairy farms under European super- 
vision). Curd or Mena is prepared by boiling milk and throwing into it, 
while still very hot, some acid milk or other acid substance (such as 
lime- or tamarind-juice) or a vegetable rennet ; after a time it in con- 
sequence coagulates. The curdled milk is put into a cloth and the whey 
(mastu) expressed or drained away, the result being a kind of soft cheese 
(often called in India cream cheese). Many localities are noted for their 
cream cheeses, such as Hughli, Dacca, etc. Sen gives the following 
account of the Panakona, Sylhet, or so-called Dacca cheeses : — “ As soon 
as the milk is taken from the bufialo, it is put in an earthen vessel and 
rennet is mixed with it at the rate of a seer to a maund of milk. About 
two hours after the curd is broken with the hand and put in small 
quantities in shallow bamboo baskets known as dalas. Next day it is 
mixed with a little salt and repeatedly cut across with a knife, and each 
time the knife is passed through it the curd is pressed with the palm of 
the hand. This process is repeated for three consecutive days, and 
altogether seers of salt are used to a maund of curd. The cheese is 
then left to cure. This cheese is sent to Dacca, whence it is exported 
as Dacca cheese. A maund of milk gives 10 seers of cheese. The price 
of bufialo milk here is from Es. 3-8 to Rs. 4 a maund. The whey is 
kept aside for a day or two, when the oily matter floating over it is 
removed and made into ghi, and the rest of it thrown away.” 

Lamence says the Gu jars and Pathans of Lolab make a kind of cheese 
they caU milk-bread. He mentions an experiment in the manufacture 
of European cheese, and affirms that Kashmir might supply the British 
troops ydth good cheese and butter. At the Dairy Earms of Poona and 
Aligarh excellent cheddar cheeses have been produced {Agri. Ledg., 1895, 
No. 5, 64). For cheese made from peas, consult Pogson (Af an. o/ j.^n. 
Ind., 1883, 186) ; also see Glycine (p. 565). The following are the better 
known Indian vegetable rennets : — Withania coagidans, Crotalaria 
Leucas Cephalotes, Mhazyei stricta, Strehlus asper, 
and apparently also Carthamus tinctorius. 

Trade in CAeese.-— The Imports of cheese are much larger than might 
at first sight be realised, and seem on the whole to be increasing. In 
1899-1900 they stood at 872,296 lb., valued at Es. 5,34,278 ; in 1902-3 
1,123,260 lb. and Es. 6,18,577 ; in 1903-4 they had slightly decreased 
to 966,492 lb. and Es. 5,'34,158 ; but rose again in 1904-5 to 1,228,707 lb. 
and Es, 6,29,274, and in 1906-7 to 1,275, IIB and Rs. 7,04,487. Bombay 
andc. Bengal each receive on an average cheese to the value of IJ lakhs. 
Sind takes about a lakh and Madras and Burma each half a lakh. 
About two-thirds of this supply is drawn from the United Eangdoni, 
the balance from Holland, Belgium, Italy and Australia. The Exports 
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of Indian cheese are at the present unimportant. In 1903-4 they were 
4,980 Ih., valued at Ks. 2,625, and in 1906-7, 4,543 lb., valued at 
Ks. 2,784. 

[Of. Montgomery Martin, Hist. E, Ind., ii., 942-3 ; Mad. Exp, Farm. Eept.y 
1883, 76 ; Sen, l.c. 57 ; Mollison, l.c, 63-8 ; Lawrence, Valley of Kashmir^ 
1895, 360; Collis Barry, Legal Med. Ind., 1903, 562.] 


B. .P., 
iii., 5-1 . 


lack- 

wood. 


Blackwood 

iFnrmtoxe. 


AL RGIA, Linn., /. ; FI. Br. Ind., ii,, 230-8 ; Prain, Sfecies 
Dalhergia S.E. Asia, in Ann. Roy. Bot. Gard. Calc., 1904, x., pt. i. ; also 
in Journ. As. Boc. Beng., Ixvi., ii., 442 ; Talbot, List Trees, etc., 1902, 
135-8 ; Gamble, Man. Ind. Timbs., 246-56 ; Brandis, Ind. Trees, 232-9 ; 
Cooke, FI. Pres. Bomb., i., 394-401 ; Duthie, FI. Uf^per Gang. Plain, i., 
263-5 ; Leguminos^. A genus of tropical plants, mostly trees, that con- 
tains some 120 species, of which Prain figures and describes 86 as met with 
in South-Eastern Asia. Two of these (D. Sissoo and D. latifolia) 
are in India exceedingly valuable timber-trees, whilst the others are less 
important. 

1. . assa ica, Benth., is the medoloa of the tea planters (Watt and Mann, 

Fests and Blights of the Tea Plant, 1903, 141-4). 2. . cultrata, Gmh., yendike or 

yindaik, is a fair-sized tree common in deciduous forests throughout Burma. 
It is said to exude a red resin, to furnish a useful oil, and to be utilised by the 
Karenis for propagating the lac-insect. The heart-wood is blackish and ebony- 
like, often streaked with red. It is exceedingly durable, and is used for making 
wheels, agricultural implements, spear-handles, etc., and sometimes for carving. 
3. • lance olaria, Unn., /., is the takoli, hithua, chakemdia, angaria, piri, chapot siris, 

gengri, dandoics, tantosi, nal valanga, pedda sdpara, etc. A deciduous tree of 
the Sub-Himalayan forests from the Jumna eastward, ascending the hills to 
2,500 feet ; also in Central and South India and Bombay. An oil is expressed 
from the seeds, and the leaves and bark are reported to have medicinal properties. 
The timber is said to be useful in building. 4. , llveri. Gamble, is the tamalart 

ov tabauk tree of the eng-daing forests of Upper Burma (Wuntho and Bhamo). 
It attains a height of about 60 feet and girth of 4 to 6 feet. The wood 
is handsome, reddish, hard, close-grained, and takes a fine polish ; is very like 
some of the South American rosewoods. It is largely used for axe-handles, 
dogcart shafts and other purposes for which great strength is required and 
is employed in the Royal Indian Marine dockyard at Mandalay for bushings 
to propeUor-shafts, in place of Lignum-vitse iOnaiactiwi offiei^xaie). 

.1 tifoU , Roxb.; Prain, l.c. 80-1, pi. 62; Thurston, Ind. For., 
1894, XX., app. ; Koorders, in Ind. For., 1894, xx., 282 ; Watt, Ind. Art 
at Delhi, 1903, 100, 126-34. The Blacl^ood or Eosewood of Southern 
India, sitsal (or swet-sal, white sal), sJiisham, sissu, sissua, salsiyar, 
rule, ruzerap, tali, Icalaruhh, iti jitengi, eruvadi, yerugudu, jitangi, biti, 
tJioddgatti, etc. A deciduous tree fairly plentiful from the submontane 
forests of Nepal, Sikkim to Chota Nagpur, Oudh, the Central Provinces, 
Central and Western India to Southern India. It attains its greatest 
size in the Western Ghats, south to Wynaad and Travancore, and 
ascends the hills to altitudes of 3,500 feet. Gamble (Z.c. 250) says it 
is found in dry forefSts with teak and bamboo, as well as in moist ever- 
green jungles. It may reach a height of 80 feet and a girth of 12 to 15 
feet, but it is of slow growth, especially at first. It is easily propagated 
by seed and is readily self-sown. 

The wood wei^s from 50 to 66 lb. per cubic foot, and sinks in water befo 
being seasoned ; it has a fine handsome grain, and is exported from the forests 
of Kanara, Malabar and Travancore to Bombay, Kathiawar, Kach, Karachi, 
London, Havre, Hamburg and Chinese ports. The planks when not well seasoned 
have a tendency to split longitudinally. 

In India it is extensively used for furniture, cabinet-work, knees of vessels, 
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agricultural iiTiplements, combs, etc., for the vases and other ornamental 
articles of Trichinopoly, and for the finely carved chairs, tables, etc., which 
constitute the well-known blackwood furniture of Bombay. The art of making 
this furniture was introduced many years ago, and to this day it is mainly 
produced by the Portuguese inhabitants. Of late, popular fancy has discarded 
blackwood and good specimens of the furniture are said to be scarcely procurable. 

But most famous perhaps of all black woodwork is the Dra vidian and Chalukyan 
carving of Madras Presidency and Mysore. If it is desired to darken the Darkened 
colour, this may be effected by rubbing the wood with oil imtil what is often 
spoken of as imitation ebony is produced. 

Outturn, Trade, etc. — The outturn of this wood in Madras, as recorded in Production. 
the Madras Forest Administration Reports, was 2,374 cubic feet in 1900-1; 6,366 
cubic feet in 1901-2 ; 11,808 cubic feet in 1902-3; and 16, 182 cubic feet in 1903-4. 

These are the only available statistics of outturn, sale or export. In 1895 
inquiry was made in London as to prices which might be obtainable for Indian 
rosewood. A report was subsequently issued by Mr. J. R. Royle, at that time 
Secretary of the Indian Section of the Imperial Institute. It was pointed out 
by the English firms consulted that the wood suffered from several disabilities. Disabilities. 

It is gritty and therefore much harder in the working than other cabinet timbers ; 
it loses its bright colour and goes almost black after being cut and exposed ; 
it is somewhat porous, and therefore absorbs the polish to a large degree. 

As a rosewood it is inferior to Brazilian, though superior to that of Madagascar Brazilian, 
or Honduras, but in England it has to compete with the cheap and usually 
reliable rosewoods sent from Jamaica. It would, however, prove specially useful Jamaican, 
where great width is required, as for example for table-tops, large carcase ends, 
and mouldings. Further it has to be remembered that rosewoods of all sorts, 
both for furniture and decoration, are very largely subject to the caprice of 
fashion, and at the time of the inquiry the European demand was very small. 

O-amble says that the usual London rate for good timber is about £10 London Rates. 

per ton, and that there would seem still to be scope for greater activity in 

utilising the English market for the sale of at least the best pieces of Indian 

rosewood. In the reports mentioned above, one of the firms consulted thought 

that “ the rate should not exceed lOd. to Is. per superficial foot cut one inch,” 

but that quotation, allowing 58 lb. to the cubic foot, would work out to about 

£23 per ton, for picked, ready-sawn timber, a price thus considerably above the 

£17 lOs. per ton reported to have been paid for a fine piece sent to London in 

1878. On the other hand, some of the reports speak of Indian rosewoods as 

fetching an average of only from £5 to £8 per ton, but these low prices were for 

large lots not specially selected. Lastly, the quotations published by the trade 

for May 1905 were “ Rosewood £5 to £12 per ton.” “ But it must be clearly 

borne in mind that rosewood of all grades is not at present popular.” “ At the 

present time East Indian is in fair demand and stocks are not heavy.” In the 

Indicm Forester {Lc. xx., app., 3) the selling prices, from the Madras forests, 

were given as from Rs. 20 to Rs. 75 per ton, according to distance from the coast, 

but in out-of-the-way places it could not be sold even at Rs. 10 per ton ; from 

Travancore about Rs. 1-8-0 per cubic foot good quality (= about Rs. 58 per ton) ; 

of Bombay from Rs. 30 to 50 per ton. Logs for export should not be less than 

24 inches in diameter, have the sapwood removed, and be exported in the round. 

The length should not, as a rule, be less than 15 feet, although shorter lengths 
find a market. 

. i oo, Roxh. ; Notes on Ckanga Manga xn. Ind. For., 1895, xn., hisham. 

286-8 ; Prain, i.c. 57--8, pL 34; Eardley-Wilmot, Ind. For., 3898, xxv., 
app, Tlie shisham, sissu, shisu-kdt, tali safeda, sJiin^ nelkar, 

shewa. zagar, tanacJi, yetted harra, hi/ridi, smsapd, etc. A deciduous tree 
of the Sub-Himalayan tracts from the Indus to Assam, ascending to 
3,000 feet, hut probably nowhere in India strictly speaking indigenous* 

Gamble remarks that it is often, however, gregarious on the banks of 
sandy, stony, torrential rivers. On higher lands it may grow, and grow 
well, though not gregariously unless planted. Cultivated and often 
self-sown on the plains of India. But even when the trees are growing 
close together the shade given is light, hence is an important shade- 
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tree witt tea planters of Dehra Dun. The seed on germinating at once 
makes a great length of root compared to its growth above ground, a cir- 
cumstance that greatly minimises the chance of its being swept away 
when spontaneous germination takes place within the sandy and stony 
beds of rivers. 

Si88u coppices well and reproduces itself freely from suckers. Artificially 
it is best grown from seed deposited in suitable positions, because transplantation 
is sometimes difficult and the young trees have to be protected till fairly esta- 
blished. It grows most luxuriantly on low-lying sandy tracts and has been 
successfully raised on irrigated lands, e.g. at Changa Manga in the Panjab, at 
Shahdera near Lahore, etc. But it is reputed that the timber of trees raised 
under irrigation is of poor quality and subject to serious damage by fungi. When 
young the growth of sissu is very quick ; it is said to attain 2^ feet of girth in twelve 
years, but as it gets older its growth gets slower. The full height of a tree is 
about 60 feet or so, and in girth it is rarely more than 6 feet. It is very success- 
fully grown in Sind, and is said to be the best hardwood of the Panjdb. 

The wood is very durable, seasons well and does not warp or split. It is 
highly esteemed for all purposes where strength and elasticity are required, as, 
for example, agricultural implements, wheelwrights’ work, frames of carriages, 
boat-building, etc. At one time it was extensively employed for gun-carriages, 
but owing to the limited supply of the timber it is now very little used for that 
purpose. It is one of the finest timbers in India for furniture and wood-carving, 
and is in regular demand all over the North of India. In Upper India the 
shisham wood (x>- Sissoo) replaces very largely the rosewood (». latifoUa) of 
Western and Southern India. It attains its position of greatest importance 
in the United Provinces, the Central Provinces and the Panj^b, being re- 
placed on the north by deodar and to the south by adl and rosewood. The 
wood-carving of Saharanpur, Farakhabad, Lucknow and Nagpur and the 
inlaid work of Chiniot, Hoshiarpur, Jallandhar and Mainpuri are largely on 
shisham. In Rajputana also, this wood is to a considerable extent employed 
by the wood-carvers, but for particulars of the methods of treatment and styles 
of carving the reader should consult Indian Art at Delhi, 1903 (103, 108-9). 

Owing to the fact that the sissu very rarely grows straight, the timber is not of 
much use for beams though it is in much demand for knees of boats. It has 
been successfully tried for railway-sleepers, is an excellent fuel and makes very 
good charcoal, but it is too expensive to be utilised for these purposes. The 
, wood is said to yield an empyreumatic medicinal oil, and the raspings of the 
wood are officinal, being regarded as alterative. Near towns the tree is largely 
lopped for fodder and the fallen leaves collected and valued as fuel by the sweet- 
meat makers, 

AP N , Linn. ; FI. Br. Ind., v., 193-4; Collett, FL Sim., 1902, 
435 ; Gamble, Man. Ind. Timhs., 577 ; Thymelaceje. 

There are two or three shrubs of economic value which belong to this genus : 
— 1. . cannabina, WaiL, is the most important and may be spoken of as one of 

^ the best Nepal Paper Plants, It occurs on the temperate Himalaya fro 
Chamba to Bhutan, at altitudes of 3,000 to 8,000 feet. It is the setburwa, 
sethurosa, satpura, dunkotah kaghuti, dhak chamhoi, chamhoi, harua, niggi, jeku, 
etc. 2. . Involucrata, Watl., is the chota aryili &nd is met with in Sikkim, the 

Khasia hills and Ten serim, and in the countries where at all abundant it is used 
similarly to . eannahina. 3. . ezereu , I//?/?., is not indigenous to India, but- 

is often mentioned by Indian medical writers and is perhaps imported and sold by 
the drug dealers. 4. . oleoldes, Schreb., is a small plant met with in the Western 

Himalaya from Garhwal to Afghanistan. It is best known by the following 
names- — kutildl, kanthan, gandalun {gandalinu), laghune, pech, pirkai huta, 
etc. The roots are boiled and given internally as a purgative ,* the bark and 
leaves are also said to be used medicinally; the berries are reputed to in- 
duce nausea, and according to Brandis, a spirit is distilled from them in the 
Sutlej valley. It is just possible, therefore, that this may be the Mezereon of 
Indian medical writers. It is commonly reported that camels will not eat it 
and indeed that it is poisonous to them, 

6. dgewort a ardieri, Meissn.; FI. Br. Ind., ^., 195 is a closely allied plant to 
the species of apnjte, and one which would seem to be an even more important 
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source of Nepal paper than cannfihitia. It is a large elegant bush of the 
Central and Eastern Himalaya from Nepal to Bhutan, Manipur and Burma— - 
distributed to China and Japan. It is known in India as the kaghuti, aryili, etc., 
and might be called the true Nepal paper plant. The mitaumata of Japan, and, 
according to Hemsley {Journ. Linn. Soc., xxvi., 401), is JEtigt^tcorthia cnryt^antfim. 

It is regularly cultivated in that country for its paper bark. 

NEPAL PAPER . — Quite recently Stein {Ancient Khotan, 1907, 426) has an- ITepal 
nounced the discovery of an actual specimen of Daphne paper, the date of Paper, 
which has been determined as the middle of the 8th century. This was found 
in the ruins of Endere and was examined both microscopically and chemically 
by Prof. J. Wiesner. The material was found to be a well -macerated fibre of 
the Thyweiaaem, presumably itapiine. From the fact of no 3 >apUne being 
known to occur in Eastern Turkestan, it has been inferred that the paper had 
been made in Tibet. [C/. Wiesner, DmAiscTir. Akad. Wiss. Wien.^ Math.-Nat., 

Ixxii., 17-8.] It is thus permissible to regard this as the oldest recorded sample 
of what is commonly spoken of as Nepal Paper.” But even during the be- 
gixming of the 19th century, Nepal did not produce enough Daphne paper to 
meet the demands of India. Buchanan-Hamilton {Acc. King. Nepal, 1819, 

232-3) tells us that the local supply did not suffice and that Nepal had to import N'epal Imports, 
both the paper and the raw material from Tibet. Kirkpatrick {Acc King. 

Nepaul, 1811, 80) speaks of one <?f the two species seen by him as being the 
paper-plant of Tibet. It would thus be more correct were the paper in question 
called “ Tibet Paper,” and this change in name would be in direct accord with 
the discovery narrated by Stein. [See Paper and Paper aterials, p. 862.] 

It is perhaps hardly necessary to repeat that there are two important plants 
from which the so-called Nepal paper is made: — {a) zs. QitraneTi and (6) 
i>. cumtahina. Perhaps the earliest account by a botanist of this paper-material Botanical 
is that given by Wallich, who figures and describes tliree species and tells us -Account, 
that Edgetcorthia was regularly cultivated in Nepal for its paper-yielding bark. 

In 1837 Lord Auckland, while Governor-Groneral of India, called for further 
information, and various reports were in consequence prepared and submitted 
to the Government of India. Atkinson and other more recent writers repeat 
the statement that the Bhot country sends to this day large supplies into 
Nepal. StiU, however, no material progress has been made, and Nepal 
paper is no nearer than it was a hundred years ago to becoming a commercial 
commodity. In fact it may be doubted whether any bark fibre is ever likely « 
to be of value, unless for very exceptional purposes ; it is too expensive as a 
modern paper-material. Nepal, Kumaon and Sikkim are the chief regions where 
India’s supply of the so-called Daphne or Nepal paper is obtained. The reader 
should consifit BroussonetiiLi p. 186, and Paper aterials, p. 868, for further 
particulars. [C/. Wallich, JRes., 1820, xiii., 383-90 and 3 pi.; Lace, Journ. 

Linn. Soc.) 1891, xxviii., 312; Morris, Cantor Lect. in Journ. Soc. Arts, 1896, 

Ixiii., 938 ; Dodge, Useful Fibre Plants of the World, 1897, 146; Kanjilal, For. 

FI. tl. Prov., 19^01, 281; Wiesner, Die Pohat. dea Pflanzenr., 1903, ii., 432 ; 

Hanausek, Micro. Tech. Prod. (Winton and Barber, transl.), 1907, 121-2. 

ATI CA CA A I A, iimi. ; .FL Rr. /7^cZ., ii., 656 ; Phar- D.E.P., 
macog. Ind., 1891, ii., 98 ; Bentliam, Rev. Cenni Storici of Targioni- ^ - . 
Tozzetti in Journ, Hort. Soc., 1855, ix., 152; DATiscACEiE. The akalbir, Akalbir. 
akalhar, kalbir, bhang- j ala, bajr, waftangel [waft-tanj), drinkhari, sida 
atsu, etc. 

A tall erect herb resembling hemp, met with in the temperate and sub-tropical 
Western Himalaya from Kashmir to Nepal. Root extensively used in India 
as a yellow dye for silk. It is largely exported from Kumaon, Garhwal, Bashahr 
rand Kashmir, and is mentioned in 1694 as a useful plant found in Greta. 

[C/. Hummel and Perkin, Journ. Soc. Chem. Induat, 1896, xiv., 468; Imp. 1 t. 

Tec/fc. igepis., 1903, 216-6.] 

ATXJ Linn. ; FI. Br. Ind., ir., 242-3 ; Pkarmacog. Ind., ii,, D. .P., 
584-624; iii., 182-90 ; Pr&m, Beng. Plants, ii., 751; Cooke, FI. Pres, iii-j -4 ■ 
Romfe., ii., 273 ; SoLANAGEJE. Datura, 

istory.—^The vernacular names given to the species of this genus can 
hardly be said to distinguish the various forms that exist. The Sanskrit names 
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dhustura or dhattura and unmatta mean “ insane,” and hence might have been 
given to an introduced plant (on its properties being recognised) ; in fact might 
be upheld as not necessarily involving an ancient knowledge. The better known 
vernacular names are either derived from the above or have meanings in the 
languages to which they belong that denote the well-known properties of the 
drug. As met with in India the species of atnra have the appearance of 
introduced plants. They frequent waste lands near human dwellings or invade 
the borders of fields or cover abandoned cultivation. They do not exist as 
individual plants that take their own positions in a blended vegetation, but ap- 
pear as invading cohorts and here and there become so abundant as to exter- 
minate all other plants. No form of Datura exists, in fact, under such conditions 
as to justify the emphatic opinion that it is indigenous to India. 

It is customary to read of “ the white-flowered datura ” and of “ the pprple- 
fiowered hola-datura ” as if these conditions implied specific distinctions. Not 
only BO but many writers afiirm that the purple-flowered form is a more deadly 
poison than the white, but that belief doubtless rests mainly on the theory of 
signatures. 'Any of the Indian forms may have white or purple flowers, may 
have single or double flowers, and may have thorny or smooth fruits. How far 
the chemical properties of these plants are affected by cultivation, by soil or by 
climate, it is at present impossible to discover. One thing, however, is certain, 
that the Daturas have been, and to some e;3^tent are still, cultivated plants, so 
that the diflerences recognised between the so-called wild plants of one region 
and of another may be due to their being more recent escapes from a special 
cultivation. Possibly all the Indian forms constitute but one or at most two 
species. l>. might be called the type of the temperate and alpine 

series and JO.fastxiosn that of the tropical assemblage. 

But if the Daturas are only introduced plants, their properties have in India 
been fully understood for many centuries. The account published by Garcia 
de Orta in Goa during 1563 of the criminal uses to which they are put, might be 
reprinted a statement of the nefarious practices of to-day. So also the in- 
vestigations of the Hemp Drugs Commission might be summarised as the dis- 
covery that if taken in moderation hhang is harmless, but when mixed with 
Datura, that intoxicant becomes most reprehensible and even dangerous to life. 
Moreover the seeds are known to enter into the composition of certain alcoholic 
beverages and render the consumers of these literally mad. Some years ago I 
witnessed a remarkable process of making arak (country spirit) potent. A few 
seeds of Datura were burned on a charcoal fire, an empty earthen pot was held 
the while over the fumes. When full of smoke arak was poured into the jar, 
the result being its adulteration with the active principle of Datura in a form 
that would most likely escape detection by any ordinary process of examina- 
tion (see Spirits, p. 1047). The extent to which Datura seeds are used 
criminally in India can be readily judged of by the perusal of the annual reports 
of the medical examiners to - the various Governments and Administrations of 
India. These literally teem with particulars of Datura-poisoning. 

The following particulars of the chief forms may assist in their 
recognition : — 

tv t to , Linn.; Hummatu, Kheede, 7.c. 4:7. The Wa 
dhatitrd, Tchunuk, toradana, udah-dkaturd, Jcaru-umate^ nalla-ummeUa, kechu- 
hang, etc., etc. A small shrub found all over the tropical parts of India ; the 
most common and abundant species. The capsule is retained in a nodding 
attitude and opens irregularly near the apex. There are said to be several 
recognisable varieties of which J>. alba^ Nee^ (the safed-dhatura) is 
that most frequently mentioned and most highly approved medicinally. 
It has the flowers often creamy- white, but is doubtfully separable from 
the type. 

tel, Linn . — This is found chiefly on the N.W, Himalaya and 
the mountains of the Deccan. 

. tp o iu , Linn . — Is met with on the temperate Himalaya 
from Baluchistan and Kashmir to Sikldm. The capsule is erect and 
deeply four-valved. This seems far more likely to be the white Datura 
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of nxcdical writers vctT^ dlha above. It is described as tbe tcittuT 
of the Panjab and the ^acMa of Afghanistan. Lawrence (Valley of 
Kashmir, 1895, 77) mentions that Kashmir exports the seeds largely to 
the Panjab and that they fetch Es. 5 a maund. The mr, Tatxila appears 
to be the plant of which the dried fruits (strung on thread) are sometimes 
imported into India from Persia. These imported fruits are sold under 
the yharhhuli in Bombay and maratia miighu in Madras. Poisoning 
from eating is recorded in the Kew Bulletin (1889, 275-8 ; 1896, 233). 

The MEDICINAL uses of the species of jyatux^a centre chiefly in 
their poisonous property and in dhe pernicious and criminal advantage 
often taken of these all too prevalent plants. Barry points out that 
the seeds of Datura may be mistaken for those of Capsicum. 
Eeduced to a powder they are criminally mixed with food and can often 
only be detected through the microscopic structure of the fragments of 
the seed-coat that may be discovered in the food or the contents of the 
stomach. 

[(7/. Garcia d© Orta, 1563, Goll.y xx. ; Acosta, Tract, de las Drogas, 1578, 87 ; 
Linschoten, Voy. E. Ind., 1598, i.^ 210-1; Pyrard, Voy. B. Ind. (ed. Hakl. 
Soc.), ii., 113-4; Herbert, Travels, 1677, 337; Fryer, New Acc. E. Ind. and Pers., 
1675, 32; Eheede, Hort. Mal.,^ IQ19, ii., 47-52, tt. 28, 29, 30; Humphius, 
Herl). Amh., 1750, v., 246-52, t. 87 ; Aiixslie, Mat. Med. Hind., 1813, 47 ; Chevers, 
Man. Ind. Journ., 1870, 179 seq. ; Kept. Ind. Hemp Drugs Comm., 1894, i., 172 ; 
Brit, and Colon. Drugg., 1898, xxxiii., 769; Dunstan, Trans. Chem. Soc., 1901, 
Ixxix., 71-4; Bedford, Ind. Med. Qaz., 1902, xxxvii., 206-10; Mehta, Ind. 
Med. Qaz., 1904, 20 ; Collis Barry, Legal Med. Ind., 1903, 473-4 ; Whit© and 
Humphrey, Pharmacop., 1901, 470 ; Ann. Repts. Chem. Exam., 1897-1905.] 

AUCU CA TA, Linn. ; FI Br. Ind., ii., 718 ; Eoxb., FI 
Ind., ii., 90; Rec. Bot. Surv. Ind., ii., 107 ; Prain, Beng. Plants, i., 540; 
Duthie, FI. U'pyer Gang. Plain, 398 ; Umbelliper^. The Carrot, gager, 
mormicjh, kdch, zdrdaTc, manjal-mulldngi, TcdrUu-hizhangu, 'yita-handa, etc. 

ahitat. — A native of Kashmir and the Western Himalaya at altitudes of from 
5,000 to 9,000 feet. It is also commonly held to be a native of Europe (except 
the extreme north), of Abyssinia and North Africa, of Madeira and the Azores, 
and of North Asia eastwards to Siberia and Kamschatka. Throughout India it 
is cultivated by the Europeans, mostly from annually imported seed, and by 
the Natives from an acclimatised if not indigenous stock. In many parts of the 
country a greenish- whit© carrot is preferred as being very hardy and productive. 
This rises some two or three inches above the soil, is a coarse root which possesses 
little of the flavour of the European carrot, but is able to withstand the extreme 
heat of summer, and may be raised in some parts of the country throughout the 
year. It thus produces a return at seasons when other tubers or roots are scarce 
or not available. This is particularly the case in Bihar (Patna) and some parts 
of the United Provinces. 

istory. — Sir George Birdwood {Memo. Carrot for Famine Relief in N. Ind., 
1896) gives a detailed and learned account of the history of this plant. This 
occupies many pages, and can hardly be abbreviated without greatly lessening 
its value. The carrot appears to have been regularly used in India from fairly 
ancient times. The Emperor Beher {Memoirs, 1519 (Leyden and Erskine, transl. ), 
1826, 347) narrates his having eaten a dish of fried carrots. In the Ain-i~Ahhari 
(Blochmann, transl., 63-4, 67) mention is xnade of “wild carrots” {shaqaqul) 
and of cultivated carrots. Terry {Voy. E. Ind., 1655 (ed. 1777), 91-2) speaks of 
the good carrots of Surat, and Fryer {New Acc. E. Ind. and 1672-81, 119) 

makes special mention of those of the Deccan. « While much reliance cannot be 
placed on names of plants as historic evidences, it is significant that throughout 
the languages of India, indeed from Central Asia to Cap© Comorin, there should 
prevail in every language a name fOr the carrot {gdger, gdjar, gdzara, garjara, etc.) 
which seems to have come from a common source. To that name is frequently 
added a further word meaning “root ” or “ tuber.” Thus in Tamil it is the 
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gajjara-kellangu. The derivation of the Latin name carota and of the French 
carotU is probably direct from the Greek karoton. The Sanskrit gar jam originated 
the Persian zardak and the Arabic jegar. In fact, the evidence of cultivation 
would lead to the inference that the carrot spread from Central Asia to Europe, 
and if so it might be possible to trace the European names from the Indian and 
the Persian. Indeed the carrot seems to have been grown and eaten in India 
while in Europe it was scarcely known as more than a wild plant. In Anglo- 
Saxon it was weal-m^ora, wald-mora, walck-mora, clap-wy'pe, but it was confused 
with the parsnip till about the end of the 11th century. These names recall the 
German mohre, moraha, the Russian morkov^ the Sanskrit mula, mulakay and the 
Kashmiri mor-mujh, and they all denote “root.” 

Cultivation. — Bengal . — A writer in Indian Gardening (Oct. 27, 1898) 
says in his experience (in Chumparan) the seed should he sown broad- 
cast early in November. Of the imported varieties the Large White 
Vosges and White Belgian succeeded best. The crop continued to yield 
till the end of May. Other writers in the Northern and Central portions 
of the province speak of sowings in August and the crop coming into 
season in January and February. Mukerji {HandhooJc Ind- Agri., 
1901, 357) observes that the carrot has a special value as a nourishing 
famine food and fodder. The Eed Mediterranean variety grown at the 
Cawnpore Experimental Farm seems to be the best. The Yellow' Mediter- 
ranean is most highly spoken of as a cattle food. The yield of the White 
Mediterranean carrot is almost equal to or even higher than that of country 
carrots, but the roots are hard, coarse and insipid. When grown without 
manure the country carrot gives a much larger yield than any of the 
European varieties. The proper time for sowing carrot seed in the plains 
is from September 15 to October 15. It is best to sow in drills and ridge 
the drills after the plants have appeared, then thin out. The quantity of 
seed used is 8 to 12 oz. an acre. The yield comes to 200 to 500 maunds 
per acre, if loose soil near the village be chosen, deeply cultivated, 
well pulverised, weeded and irrigated. The seed had better be- mixed 
with wood-ashes at the time of sowing, and unless the soil is quite moist, 
water should be poured in the drills immediately after sowing. \Cf. Fir- 
minger, Man. Gard. Ind. (ed. Cameron), 1904, 166-7.] 

United Provinces. — Duthie and Fuller {Field and Gard. Crops, 1893^ 
pt. iii., 9) say the area occupied by the carrot is not separately estimated 
in the agricultural returns, but the average under carrots, turnips and 
radishes for the three years ending 1889-90 amounted to 41,463 acres. 
The carrot is generally sown in September or October ; the roots are ready 
for use after two months, and may last for three or four months. A loamy 
soil is preferable. Under favourable conditions an outturn of over 200 
maunds is possible. At Cawnpore 60 maunds is said to be the average, 
but at Basti only 33 maunds. The bazdr price in ordinary seasons is 
from 8 to 16 seers an anna. 

Panjab.—Bxiet notices are made of carrot cultivation in the Pan jab. 
In Jhang it is said “ the zamindar’s food consists largely of carrots 
{Replies Famine Comm., 228). In Sialkot [Gaz., 68) the carrot is spoken 
of as grown all over the district, and the superior European kinds are 
little known. 

Bombay . — Of Gujarat it has been said that carrots of two kinds are 
cultivated — “the long-rooted ” and the “ blunt spindle form.” They 
are grown at various times in different parts of the province, generally 
in garden beds from seeds sown broadcast, but are sometimes transplanted 
from nurseries during the ra&i season. They take three months to mature, 
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though, by nipping off the heads growth may be prolonged. The young 
plants are also taken up when half grown and sent to market. The pro- 
duce is from 5,000 to 10,000 lb. an acre. The carrot is also grown in Yield, 

Gujarat from August to May, and the crop gathered four months later. 

In Kach it is much raised as a field crop. In Poona and Khandesh the 
carrot is cultivated very largely on black soil, with the help of manure. 

Of Ahmednagar a curious process is reported of obtaining carrot seed : 

When the crop is ready the husbandman cuts off a thick slice from the Method of 
crown end of the carrot. This he puts two fingers deep below the soil 
in any place where there is a liberal supply of water. After a few weeks 
the roots produce a vigorous flower stem, the seed of which is gathered 
four or flve months after having been thus transplanted. There are 
accordingly two crops in the year — one, the root produced from the 
seed, the other the seed produced from the root (see Raphanus sativus, 
mr, caudata, p. 912). In the Deccan^ according to Woodrow {Gard. in 
Ind., 1889, 340), the carrot may be grown as a culinary vegetable where 
the rainfall is not over 25 inches annually, during the rainy season. 

Large sowings for fodder should be made in October and November, and 
if late rains are favourable good crops may be grown on a deep retentive 
soil without irrigation. 

Mysore is stated to produce a very good quality of carrot, but in Madras ysore. 
and Burma the root seems bo be raised only as a garden vegetable. 

Food and Fodder. — The so-called root constitutes an important vege- Vegetable, 
table in the markets frequented by the European community. Although 
certain classes of Hindus in Bengal object to eat the carrot, on account of 
some fanciful resemblance to beef, still the Natives of India, as a whole, 
are year by year taking more kindly to it. At the same time it must 
be added that, though by the Muhammadans and certain Hindus the 
carrot has been cultivated for ages, it is only within recent years that 
it has become a recognised article of diet. By certain classes the young 
carrots are used only as pickles. By others “the root is first boiled Oooidng. 
in water, then squeezed out and cooked in ghi.^^ In Europe it has 
become a recognised article of cattle food. Carrot- tops afford a useful 

fodder, and the contention that the roots might be resorted to in times of 
famine is strengthened by the fact that the tops would be of value to the 
cattle. [C/. Agri. Ledg.^ 1898, No. 12.] 

Seed. — The seed yields by distillation a medicinal oil. [Cf. Taleef Shereef Medicinal. 
(Playfair, transl.), 113.] In the Hemp Drugs Commission Report (iv., 415) mention 
is made of the seeds constituting one of the spices used in flavouring bhang. 

Lawrence (Valley of Kashmir, 67) says carrot seeds are employed to mix with 
caraway. The chemical constituents of the root are crystallisable and un- 
crystallisable sugar, a little starch, gluten, albumen, volatile oil, vegetable jelly, 
malic acid, saline matters, lignin and a peculiar crystallisable, ruby-red neutral 
principle, without odour or taste, called carot/». \Cf. Pharmacog. Ir!d., ii., 136.] 

LP INIU UDATU yWall. ; FI Br. L, 25 ; D. .R, 

EANUNCULACEiE. The nirbisi or jadwar oi certain writers (names that - 

more strictly speaking denote species of a or of Aeonitumf 

which see); is also the muwfe of the North-West Himalaya. . ie 1 > 

f li , Bom., has been supposed by some, but incorrectly, to afford the 
dye and medicinal flowers. 

. Aitch. d Hemsl., an abundant larkspur in Khorasan at 

altitude of 3, (XX) feet, where its spikes of golden flowers give a wondrous 
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liue to the pasturage. It is the asharg dye and medicine of Indian 
shops. 

The dried flowers and fragments of the flowering spikes constitute the asharg. 
It is the ghafiz, asperag, gul jalily zalil, zarir, trayamdn, etc. Is imported by 
Trans-frontier traders, who bring it to Multan and other Panj4b towns where it 
is employed along with akalber and alum to dye silk. [Cf. Pharmacog. Ind., i., 
23-7 ; Kew Bully 1895, 167 ; Brtihl, Ann. Roy. Bot Qard. Galc.y 1896, v., pt. 2, 
90—108; Monog. Dyes and Dyeing in Bomb.y 1896, 17 ; also Z7.Prov., 1896, 82 ; 
Perkin and Pilgrim, Trans. Ghem. Soc.y 1898, 267-75 ; also Proc. Ghem. Boc., 
1898, No. 190; Imp. Inst. Tech. Repts., 1903, i., 214; ii., 221.] 

lO C R A, Linn.; Watt, Set. Rec. Govt. Ind., 1, 

147-66 ; Duthie and Fuller, Field and Gard. Cro'ps, 1893, pt. iii., pi. Ixxx. ; 
Sadebeck, Die Kulturgew. der Deut Kolon., 1899, 68-71 ; Wiesner, Die 
RoJist des Pflanzenr.y i., 567-608; M-oWisoTi, Textbook Ind. Agri.y iii., 
197-200 ; Prain, Beng. Plants, 1903, ii., 1064-7 ; Eyan, Journ. Bomb. Nat. 
Hist. Soc., 1903, xiv., 772-5 ; E.E.P., Rept. 1903, 27-8 ; Prain and Burkill, 
Journ. As. Soc. Beng., 1904:, Ixxiii., pt. ii., 183-7 ; 1904 (suppL), 1-11 ; 
the Yams — Dioscoreace.®. 

Indian Species and Varieties. — The account given in the Dictionary of this very 
difficult and imperfectly known genus of edible plants was' written in 1888. It 
was subsequently arranged by the Oovernment of India that a concentrated 
eSbrt should be made to secure fuller and more accurate information. Collections 
of live tubers, accordingly, began to arrive in 1894, and continued to be received 
during the subsequent years. It was agreed that the yams as received 
should be cultivated in the Poyal Botanic Gardens, Calcutta. They are 
therefore being systematically studied. A preliminary and unofficial report 
has already appeared, written by Praia and Burkill, and descriptions of certain 
species have been given in the Journal of the Bengal Asiatic Society, but further 
material and more detailed information are deemed essential before the final 
report can be given to the public, and this seems likely to assume the form of 
a monograph of the Indian species of the genus. All that need be attempted 
here, therefore, is to abbreviate the Dictionary article, and to abstract and 
incorporate from Prain and BurkilTs preliminary report (and all other recent 
publications) such additional information as seems calculated to bring the present 
account abreast of existing knowledge. 

Prain [Bengal Plants, l.c.) sketches very briefly the classification that seems 
likely to be followed in the future. The Bengal species are referred to two great 
groups according as the stems twine to the left or to the right of the observer. 
This brings the following together as those that twine to the left — J>. awmona, 
tomeiitcsu, ddtoiaett, and fnscicttZattt ; those that 

twine to the right, I>. miigtttna., ncxHeatn, 'tx'um/nt'utctvia/ , amiltoni and nlutn. 
Within these groups the species are assorted according to the characters of the 
leaves, inflorescence, capsules, seeds and aerial bulbs. It may be useful to set 
forth in alphabetical sequence of their names the economic information of the 
chief Indian species and varieties : — 

. aculeatAr Linn. / Prain, t.c. ii., 1067 ; D. glabra, D.B.P. ; D. Waliichii, Hook.,, 
f.y FI. Br. Ind., vi., 295. A plant cultivated in Bengal, Assam, the Deccan, 
South India and Burma ; in the last province it is apparently also wild.' 

. alata, Linn. ; FI. Br. Ind,, vi., 296 ; Prain, Z.c. 1067 ; Rec. Bot. Surv. Ind., ii., 
143; iii., 288 ; Give. Roy. Bot. Qard. Ceylon, 1905, iii., 10-4. The Wmg-stalked 
Yam, the Barbados Yam, kham. This seems closely allied to the Chinese yam, 

j>. at'atas,Decai$ne. 

This is the commonest of all the Indian cultivated yams. It is a large climber 
with quadrangular winged stems which twine to the right. The capsule is broader 
than long and the seeds winged all round. Leaves rather shjarply angled. In- 
florescence only occasionally produced and often zig-zag in structure. Tubers 
frequently very large, sometimes four to eight feet in length and as thick 
the thigh [Conserv. For. Repts. S.^Girc. Mad., May 1889), at other times small 
and globular like an average-sized potato. One or two species of yam are fre- 
quently alluded to in Sanskrit literature, and this would appear to be perhaps 
the form most often mentioned. Boxburgh assigned four or five tubers to sepa- 
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rat© specific positions, chiefly on account of their shape and colour. He, however, 
admitted that he would be quit© prepared to accept all these races (for they 
appear to be little els© than races) as belonging to the same species. These were 
D. at^'opurptt/i'ea,, glohosn, purpurea, and ^'iihelln {Rocch., FI. Ind., iii., Distinctive 
797-801). They are classified into tubers elongate, at times club-shaped, the Races, 
flesh being whit© throughout in aiatn proper, pink imder the skin in mheiia, 
purple throughout in ptirpru'ea ; tubers short, roundish, and flesh wholly 
whit© in giohosa I rosy purple under the skin in gioheiut, and rosy purple 
in atroptirjiurea. J. D. Hooker places these names as denoting “imperfectly 
known and undeterminable species.” Train and Burkill, however, after a careful 
study of the live plants, have recorded Roxburgh’s four forms above named 
under x>. Linn., and have formed varietal positions for each {Note, l.c. 

1903-4, No. 846). These are as follows : — 

(a) Var. alata proper; D. Hamiltoni, Hook., f. (in part). The White Yam. White Yam. 
This is said to be a large climber, fairly abundantly cultivated in Bengal, 

Assam, the United Provinces, the Central Provinces, the Deccan, South India, 

Burma and Ceylon. It varies very greatly, however, in some of its areas. 

(&) Var. globosa; D. globosa, Roxh., Duthi© and Puller, Field and Oard. Crops, 
pt. iii., 11; D. globosa, D.E.P., iii., 131; the Common Yam. This also is a Common Yam. 
large climber that is fairly extensively cultivated, more especially in the Central 
Provinces and Madras. It is the chupri-alu, fergo~nari. 

(c) Var. rubella; a large climber, extensively grown, especially in Bengal, Long Red 
the Central Provinces, Western India and the Deccan. It yields a long tuber, Tuber, 
red outside, known as the guraniya-alu. 

(d) Var. purpurea ; the Dark Purple Yam : the Malacca Yam, or lab-guraniya. Dark Purple 
A large climber fairly extensively cultivated. 

. ang ‘na, Roxb.; FI. Br. Ind., vi., 293; Prain, Beng. Plants, ii., 1066. A i>. .p.^ 
large climber met with occasionally in the forests and jungles of the lower hills iii., 127. 
in Nepal to Bhutan, also Chota Nagpur and Assam. The tuber is only eaten 
by the poor or in times of scarcity, and is called kukur-alu. 

, Inilb era, Linn. ; D. sativa, Benth. ; D. pulchella and D. crispata, Roxb, ; ,p.^ 

Hermann, Parad. Bat., 1698, t. 217; D. sativa, Willd. Duthie and Fuller, iii,, 128-9. 
Field and Garden Crops, pt. iii., 11, t. Ixxx. ; D, sativa, Linn, Hooker (Trimen, ^ Yam 
FI. Ceyl., iii., 279) calls this “the wild uneatable state of the cultivated 
plant.” This fairly extensive climber is common in the hedges and thickets of 
India and Biirma. It is a distinct species, the capsiil© being longer than broad, 
and the seeds winged at the b © only ; the leaves are bright shining green and 
the transverse nerves rest within channels. The tubers are roimd, not larger 
than a man’s fist. The stem, like that of i>. aiata,, bears numerous little tubers 
by which the plant may be propagated. The aerial tubers also afford characters 
by which the varieties may be separately recognised. The underground tubers 
of the wild plant are insipid and often hardly edible, unless repeatedly boiled 
and washed in running water between each boiling. Nevertheless, the wild forms 
collectively constitute a fairly important article of food in times of scarcity and Famine Food, 
famine. [Cf. Acosta, Tract, de las Drogas, 1578, 321.] i 

(а) V . hulbifera proper. — The agricultural states of this variety are often 
designated in India as x>. sativa., and the recently introduced forms are spoken 

of €is the Otaheit© Potato. The wild tubers are regularly eaten, though more otaheite 
bitter than the cultivated. An interesting official correspondence recently took Fotato. 
place regarding the successful conveyance (by Capt. H. D. Larymore) of seed- 
tubers of the so-called Otaheite Potato from the Andaman Islands to West Africa. 

(б) Var. pulcheUa; D. pulchella, Roxb, ; D. sativa, Linn.; FI. Br. Ind., vi., D. .p.^ 

295 (in part); D. bulhifera, D.E.P. A climber fairly generally met with in iii., 1 . 

cultivation. It is in India often known as the ra^-aZw. 

(c) Var. crispata; Roxb., FI. Ind., in., 802. A fairly prevalent climber in D. .P., * 

India and Burma, known as zamin-fcand. * iii., 1 

. deltoldea, Wali. ; Prain and Burkill, Journ. As. Boc. Beng., 1904, Ixxiii., D. .P., 
pt. ii., suppi., 1-2, 5-6. This is a common species in the N.W. Himalaya at iii., 1 . 

altitudes between 3,000 and 8,000 feet — flowering time in May. It is an ex- 
tensive chmber, often covering trees more op less. Stewnrt gives a long list of 
vernacular names which in the Dictionary it was suggested belonged to aU the 
species met with in Upper India. Even to the present day a distribution of these 
•names has not been accomplished. The tubers are often very large, but 
apparently not eaten. In Kullu they are called shingli, and used for w hing Detergent 
wool. Stewart says that in Khayhan they are c^ed kriss and ? ©d in Tubers. 
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washing silk. Lawrence {Valley of Kashmir, 75, 78) calls them hrits (or kritz), 
and remarks that they are much used in washing wool and also in medicine. 
The same tubers, according to Atkinson, are in Kumaon known as gun. Some 
writers appear to regard them as poisonous. 

D. dse ona, Roxb. ; FI. Br. Ind., vi., 289; Bee. Bot. 8urv. i., 

274; 1903, ii., 143, 189. A large climber of the tropical forests of India and 
Burma. Stems twining to the left, sometimes prickly ; leaves digitately 3-5 
nerved ; capsule longer than broad and seeds winged at the base only. This 
wild yam is extensively used as a famine food, chiefly in Burma and the Central 
Provinces and Central India. It appears never to have been cultivated. Some 
writers, however, say the roots are highly poisonous and cause intoxication but 
are rendered edible by boiling and steeping in running water, this treatment 
being repeated two or three times. Gammie {l.c. 190) says that when tigers 
kill cattle, the villagers insert a quantity of the flour from the pounded 
roots of the vaja hand into the body of the “ kill.” The poison permeates the 
flesh to such an extent that when the tiger returns and eats the carcase it becomes 
infatuated and mad, and the villagers then make short work of it. Ridley 
[Malay PI. Names, in Journ. Boy. As. Soc. {Straits Branch), 1897, 90) speaks of 
the tubers being used in the manufacture of dart poison. {Y earhook of Pharmacy, 
1898, 62-3). 

. fasciculata, Roxb. ; Prain, Beng. Plants, 1903, ii., 1066. The kidney-shaped 
yam, Karen Potato. A small climber somewhat like aiata but more graceful ; 
of a vivid green colour, the stem twining to left and dotted over with small 
wart-like prickles. Leaves pubescent reniform or orbicular with sharp stipular 
thorns. Tubers fasciculate, numerous, usually white, but in Burma and the 
Malay Islands a form exists which has reddish-coloured tubers. This is obviously 
derived from the wild, D. apinosu, which differs only in the fact that the upper 
rootlets are spinose. Much confusion seems to exist regarding the name pindalu. 
In some localities of South India it denotes th© white round tubers of one or two 
races of x>. aiata. In other provinces it is restricted to the present plant. I 
found (during special investigations conducted in 1894) the latter usage through- 
out Berar, where the clustered yam is fairly plentiful and popular. It is ordinarily 
grown as a garden crop near the homestead, on stakes 8 feet high and 2 to 3 
feet apart, around pan-leaf houses, or in fields, along with the hrinjal. In 
some localities, as for example Nirmal and Bassein in Bombay, it is cultivated 
as a pure field crop. Roxburgh tells us that in his day it was grown to a con- 
siderable extent in the vicinity of Calcutta not only for food but to make starch. 
Being, in some respects, more like a potato than a yam it is often called the 
potato of this and that place — e.g. “ Karen Potato.” 

. glabra, Roxb. ; FI. Br. Ind., vi,, 294 ; Praia, Bee. Bot. Surv. Ind., 1905, iii., 
288 ; D. nummularia, Lamk. ; Beng. Plants, ii, 1067. So far as India is concerned, 
however, it would appear to be rarely if ever cultivated, though the tubers 
are regularly collected and eaten by the hill tribes, more especially in times 
of scarcity and famine. It occurs on the lower North-West Himalaya, in Nepal, 
Sikkim, the hills of Bengal to those of South India and Burma, distributed to the 
Malay Peninsula and China. It is very often called ban {wild) alu or aru (yam), 
shora-alu. [Of. 'SYood, Bee. Bot. Surv. Ind., ii., 143.] 

Var. belophylla, Voigt {sp.) ; D. sagiitata, Boyle', Prain, l.c. 1064. It seems 
probable that this should be retained as a distinct species. It is a large climber 
met with on the lower Himalaya and mountains of Bengal (Parisnath). The 
tubers are edible but the plant is not recorded as met with under cultivation. 

. amiltonl, 7/ooA., ; FI. Br. Ind., -vi., 295 (in part); Buchanan-Hamilton, 
Stat. Acc. Dinaj., 192 ; D. glohosa (in part), D.E.P. This cultivated plant is 
occasionally met with in Bengal, Assam and Burma. 

' . opposl 0 a, Linn. ; Boxh., FI. Ind., Hi., 804; jPZ. Br. Ind., vi., 292. Alarge 
climber with terete unarmed branches and with the leaves almost opposite. 
It is a native of tropical India from the Deccan to Assam, Sylhet, Chittagong, 
Burma, Ceylon arid China. It is wild in India but appears to be cultivated in the 
Malaya and Java. It is one of the most important wild tubers with the people 
of the Deccan and Central Bengal. » The root and aerial tubers are eaten as well 
as the young flowering spikes. 

. pentaphylla, Linn. : D. triphylla, Boxh. ; FI. Br. Ind,, vi., 289 ; Bee. Bot. Surv. 
Ind., ii., 14:^ ; iii., 288: Prain, Beng. Plants, ii., 1066 ; Nuren-Kelengu, Rheede, 
Hort. Mai., vii., tt. 34, 35 The Kawan or Fiji Yam. Met with throughout tropical 
India on the lower hills from Kumaon to Burma, Ceylon: and Malacca. It is an 
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extensive climber, the stem prickly below and sometimes bulbiferous. It affords 
large edible tubers that are eaten practically all over India, especially with the 
Kathodis of the Konkan, the Savarahs of Ganjam and the Lepchas of Sikkim. 
The flowering stems and young leaves are also eaten, especially in times of scarcity. 
But it is said to afford both poisonous and innocuous forms, the latter being 
made edible by repeated boiling and washing. It is apparently, however, 
never cultivated in India, except perhaps in Pondicherry. [(7/. Circ. Roy. 
.Bot. Qard. Ceylon, 1905, hi., 16-7 Achart, Quinze Cents. PI. dans Bind., 
1905,206.] 

. spinosa, ffoxb . — This plant has been confused with ». fascic\tia,t<i and 
JD. acnientu, Linn. It is, in fact, placed by Prain (Z.c. 1066) as a variety of JO. 
faftcicttiata. Its most generally accepted names are madhvdlu in Sanskrit and 
mau-dlu in Bengali, but these are also assigned to 2>. actiieatn, Linn., so that it 
seems probable the two plants are often confused by the people of India as 
also by most botanists. The tubers are largely eaten in the countries where 
procurable. 

CULTIVATION. — Of the yams above briefly indicated three species are 
very generally grown in India as subsidiary foods. These are D. alatay 
JD. hulbifera and fcisciculata. Under each of these species, however, 
there are several varieties and even a large assortment of cultivated races, 
so that the yams are not only varied but abundant plants. It is, in fact, 
only within the very driest tracts (such as some portions of Rajputana, 
Sind, the Western Panjab and the Deccan) that yams are not to be 
found. Wild yams are also very prevalent and constitute an impor- 
tant article of food with the poor, more especially the inhabitants of 
uncultivated tracts, and in times of famine they often become of the 
greatest possible value. Lewin (Wild Races S.E. Ind., 1870, 27) says 
that in the hills of that country wild yams are so plentiful that no man, 
able to search for food, need starve. Speaking in general terms, a line 
drawn from Khatmandu and Lucknow to Ahmedabad would sever India 
into two portions— -the Southern (more especially its south-eastern tracts) 
might be described as the yam-producing area of India, and the Northern 
(more especially its north-western tracts) the non-yam-producing division. 
Through Bengal and Assam the yam country extends to Burma, Siam, 
the Malaya (Peninsula and Archipelago) to China and Japan. 

In the Dictionary a few passages from De Candolle were quoted 
and the contention advanced that the historic importance of the Indian 
cultivated yams had been depreciated owing to no work of sufficient 
merit having recorded their Sanskrit and vernacular names. “ Roxburgh,” 
says De Candolle (Lc. 77), enumerates several Dioscorece cultivated 
in India ; but he found none of them wild, and neither he nor Piddington 
mentions Sanskrit names. This last point argues a recent cultivation 
or one of originally small extent, in India, arising either from indigenous 
apecies as yet undefined, or from foreign species cultivated elsewhere.” . . . 
“ The absence of distinct names in each province also argues a recent 
cultivation.” A very extensive assortment of vernacular names for each 
species has been recorded, however, by Prain and Burkill, and these 
amplify materially the nairies given in the Dictionary. They thus abun- 
dantly substantiate the opinion of India being one of the great centres of 
original production (if not the chief Asiatic centre) for yams. It seems 
likely that both the sweet-potato and the ordinary potato, being more tract- 
able, have not only largely supplanted the yams but usurped their classic 
names and history. 

Asa Gray (Scient. Rai>ers, i., 322) says that Columbus when he- dis- 
covered Cuba and St. Domingo found the Natives cultivating two kinds 
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of edilile roots. “ These were called in the language of the islanders of 
St. Domingo, Ages [Ajes] and Yuea.^^ The last mentioned is Manihot 
and may be dismissed from further consideration, but the former (it is 
nearly certain) was a species of Dioscorea, This the Spaniards (being 
ignorant of the language of these islands) called name, niame, inhame — 
corruptions, it is supposed, of an African name (with which they were 
already familiar) for a similar edible tuber. Clusius {Hist Exot PI., 1605, 
237-8, reprinting Garcia de Orta, 1563, Coll., xviii., 3) speaks of the 
African slaves of Portugal eating the tubers of a Colocasia which they 
called inhame. Hence that name had, at an early date, reached Europe 
and India. Some of the companions of Columbus had doubtless seen the 
inhame tubers of Africa, and were thus ready to assign that name to the 
West Indian tuber when their attention was drawn to it. To this cir- 
cumstance is accordingly due the constant use (by 16th and 17th century 
writers) of inhame [oi, as it ultimately became, ihame and finally ^am) as 
a generic denomination for any and every edible (starch-yielding) tuber. 

There would seem little doubt that the Indian word dlu (in Sanskrit 
and Hindi and ala in Sinhalese) originally denoted a starch-yielding edible 
tuber, possibly in its earliest signification the edible species of JOioscorea^ 
though in later usage it came to mean A.morpJiophalULS and even 
Colocasia* A prefix was employed to denote the separate species. 
Hence we have in Sanskrit the danddlu (elongated dlu), madhvdlu (sweet 
dlu), j)inddlu (round dlu) and raUdlu {red-dlu). In the Sanskritic ver- 
naculars we have similarly chupridlu, guraniya-dlu, kanta-dlu, hham-dlu, 
mau-dlu, pindalu, ratdlu, 2 .nd sasnidlu. But in the aboriginal languages 
there is a vast assortment of names not only perfectly distinct from each 
other and in no way traceable to the Sanskrit, but which have either a 
direct specific or in some cases even a generic signification :—a^o 
hengo-nari, bir sang, gun, genasu, Jcalangu, hullu, hniss, kris, myauk, pisha, 
taguna tar (or tarar). Most of these names (many others might be 
given) denote knowledge prior to the Aryan conquests of India and thus 
leave no room for doubt that the cultivation of yams is quite as ancient (if 
not more so) in India as in any other country. Indeed from the fact that 
names are given in the West Indies and other tropical countries, traceable 
to the Sanskrit, or to some Indian vernacular, there would seem no doubt 
that some of the best-known cultivated forms in other regions were derived 
originally from India. And what is more curious, not a few of these are 
being brought back to India to-day as special West Indian plants, oblivious 
of the fact that, just as with the improved rice brought from Carolina and 
the superior ^ool-sheep from Australia, they had been procured in the 
first instance from India. 

Propa^atian,—The yam may be propagated either by means of 
aerial tubers or small underground tubers or pottions of large tubers. If 
the former be employed, the first year’s crop is poor but the second 
excellent. It is preferable to use sets of the underground tuber weighing 
about half a pound. The best soil is a d,eep friable sandy loam. 
Stiff heavy soils are unsuited, as the tubers cannot expand properly and 
good drainage is essential. The selected land should be dug to a con- 
siderable depth and fairly well manured. It is then lin^, 3 to 4 
feet apart, and the seed tubers set on the ridges at distances of 18 
inches. Some cultivators prefer to start the seed tubers in a nursery and 
to transplant to their permanent position when a foot or so in height. 
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Alongside is secured a stake (usually a bamboo) perhaps 8 to 15 feet in 
height above ground, and it is customary to bind these together at the 
top in clusters of four. It is also not uncommon to grow special trees 
on which the climbing stems of the yams may be trained. When this 
is the case pits are dug alongside of the trees and filled with new soil 
and manure and the sets deposited within these. Occasionally (as, for 
example, in Bihar) the plants are allowed to trail on the ground, but 
the yield is believed to be then smaller. In the West Indies, however, 
the crop is often treated in this way, and apparently with satisfactory 
results. It is also affirmed that in China the trailing stems are pegged 
or layered into the ground, and thus caused to root, the result being 
that tubers are formed at the new points of growth. With certain 
species, having a rhizome-like underground stem and one or two large 
tubers, the lower edible portion is cut ofi and the upper rhizome planted 
for next year’s growth. This, however, is rather the careful system 
pursued with wild yams than a regular method of agricultural propaga- 
tion, Planting is done in April and the crop comes into season about 
December. This is the usual practice, but a wide range of seasons exists 
in direct adaptation to local conditions and the species of plant grown. 
Thus in Arcot it is said the yam is cultivated in January and harvested 
in August and September. In the Konkan yams are sometimes grown 
alone and the crop comes into season about October. In Upper India, 
according to Duthie and Fuller, the tubers of Z). hulMfera are planted 
in May and June and dug up every three years. Of J>. alata,' mr, 
these authors say it is planted in June and the crop gathered 
the following February. 

Yield . — The yield depends largely on the plant grown, the nature of 
climate and soil, the degree of cultivation, and the proportion of the pro- 
duce treated as edible. The yield has been variously put at from 3 to 
10 tons an acre, or approximately the same as the yield of potatoes. 
But yams are in India most frequently a supplementary crop to ginger, 
turmeric, hrinjal, sweet-potato or maize. Yams are moreover more 
nutritious than ordinary potatoes, so that the combined produce may be 
accepted, from the standpoint of food supply, as highly satisfactory. 

Che istry . — Bhaduri (Eep^. Labor, Ind, Mus, (Indust. Sec.), 1902-3, 25) 
says the acridity of yams is due to the presence of needle-shaped crystals 
of calcium oxalate, and the poisonous property to the presence of the 
alkaloidal principle Dioscoreine first isolated by Boorsma of Java. Hooper 
(Lc.j 1903-4, 32) gives the results obtained during the examination of 
some forty kinds of these tubers. The poison was found most abun- 
dant in D. ilmmona, but was often present in JD. hiilbifera and 
D. ^entaphylla. “ The average amount of moisture in fresh tubers 
was 80 per cent., and the average percentage composition of the dried 
tubers was : fat 1*02, albuminoids 10*87, carbohydrates 77*01, fibre 
5*16, ash 5*94, and nitrogen 1*73. The starch of the yams was examined 
microscopically and certain species were found to have characteristically 
shaped granules, which distinguished them from other species.” 

De Candolle, OHg, Cult. Plants, 1884, 76-81 ; Asa Gray, Scient. Papers, 
1889, i., 322”6 ; Mollison, Handbook Ind. Agri., 1901, iii., 197-200; Mnkerji, 
Handbook Ind. Agri., 1901, 203, 467, 477 ; Morris, West. Ind. Yams, Imp. Dept. 
A^n., 1902, No. 18 ; Nicholls, Textbook Prop, AgrL, 1892, 284-8 ; Firminger, 
Man. Gardi Ind. (ed- Cameron), 1904, 140-2 ; Notes on Dioscoreas Cult, in Roy. 
Bot. Card., Ceylon, in Circ.^and Agri. Journ., 1905, iii. 1-9.J 
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DIO PYRO , Linn, ; FI, Br, Ind., iii., 553-72 ; Gamble, Man, 
Ind, Timbs,, 453-63 ; Cooke, FI. Pres. Bomb., i., 98-107 ; Prain, Beng. 
Plants, i., 651-4; Brandis, Ind. Trees, 428-36 ; Ebenace^e. A fairly im- 
portant genus wbicb. embraces about 59 species of Indian forest trees. 
They occur chiefly in South India, Ceylon, Burma and Eastern Bengal. 
Only four extend to Northern India, while the genus may be said to be 
not represented in the Eastern Himalaya. All the species yield useful 
timbers, of which the best are the various forms of Ebony (1>, JEbemmi 
and JD, melmiooeylon), known in the vernaculars of India as ebans 
or tendu. The most important are : — 

D, tenu , Koenig. ; Boxb., FI. Ind., ii., 529 ; Trimen, FI. Ceyl., iii., 94. The 
Ebony, ebans, abnus, tendu, khenda, temru, tai, acha, mdluti, shengutan, kaka- 
tati, tuki, kare, hale, mushtimhi, karunkdli, mallali, kaluwara, etc., etc. A large 
tree not very common in India, where it is found in the Deccan and Karndtak, 
chiefly in dry evergreen forests in the Ceded Districts. In Ceylon, however, 
it is one of the chief woods, very common in the dry regions of the Northern 
Provinces. [Cf. Herbert Wright, The Genus Diospyros in Ceylon, its Morphology, 
Anatomy and Taxonomy, 1904.] 

This species is perhaps the best ebony-yielding tree and the only one which 
gives a black heart- wood without streaks or markings. Gamble says 74 lb. is 
the average weight per cubic foot for the heart-wood. In Europe it is exten- 
sively used for ornamental turnery, cabinet-work, piano keys, rulers, etc., and 
in China for chopsticks, pipes, carved stands and vases. Ebony does not appear 
to be exported from India to any material extent, but in Ceylon the average sales 
for 1892-1902 were 300 tons yearly. The average price Gamble gives at 180 
to 186 Rs. per ton. The Indian Forester (1905, xxxi., 37, app.) gives £6 to 
£10 p’er ton as the price of East Indian Ebony. 

. bryopteris, Pers.; Roxb., FI. Ind., ii., 533; Bee. Bot. Surv. Ind., ii., 
30, 115, 240, etc.; iii., 233; Talbot, List Trees, etc., 211; Trimen, 2.c. 93. 
The gab, makur-kendi, kusi, timbori, tumbika, pani-chika, karunthali, kavi-kattai, 
hollet-upra, tumil, tinduki, nitta-tumma, kusharta, hige, bantha, vananchik, etc., 
etc. A dense evergreen tree found throughout the greater part of India in shady 
wet places and near streams. It is frequently cultivated both for ornament and 
for its large red, velvety fruits. 

Many writers speak in general terms of a gum obtained from this plant, but 
do so in such a manner as to suggest a confusion between a true gum and an 
extract prepared from the fruit, the pulp of which is used in book-binding, and 
in place of tar for paying the seams of boats. According to some writers the 
pulp is used direct ; others say an extract or decoction is prepared. Buchanan- 
Hamilton {Stat. Acc. JDinaj., 1833, 152) thus describes the process pursued in 
Bengal ; — “ It (the fruit) is beaten in a large mortar and the juice expressed. 
This is boiled, mixed with powdered charcoal and applied once a year to the 
outside of the planks.” Duncan {Monog. Dyes and Dyeing in Assam, 1896) 
observes that the half-ripe fruits are pounded in a mortar and then kept 
six or seven days in water xmtil they have decomposed. A gummy solution re- 
sults, which is poured ofl and the sediment thrown away. The brownish liquid 
thus obtained is used in dyeing and tanning. It is made into a good black by 
being combined with myrobalans [VeTvnitiaiia ciieittiia) and proto -sulphate of 
iron {hira-kash). The infusion is largely employed for tanning fishing nets and 
lines, and it makes them more durable. 

. aki, Unn.—A small tree met with in the Khasia hills and perhaps also 
in Upper Burma. It is cultivated here and there over the moister tracts of 
India as a fruit tree, but is only suited to very large gardens. It is the Chinese 
Date Plum or Pebsimmon, and in Burma appears to be known as tay, teh. 
The fruit ripens during August and is about the size of a large apple with 
twin almond-like stones. The rind is of a rich, ruddy colour. It has a rather 
disagreeable odour, and in flavour is suggestive of an overripe apple. A fine 
preserve is said to be made from ii by the Chinese. [Cf. Roxb., FI. Ind., ii., 528 ; 
Firmiuger, Alan. Oard. Ind. (ed. Cameron), 1904, 221-2.] 

* Kutzii, Hiern. — One of the most important trees of the Andamans, termed 
in English Mabblewood ; in Burma teakah, thitkya, and in the Andamans 
pecha-da. Gamble remarks that this wood would be of great value in the 
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European market, were it procurable in sufficient quantity. The Administration 
Report, Andaman Islands (1898-9) speaks of squares up to 12 feet (siding up 
to 6 inches) being obtainable. 

D. Lotus, Linn.— A medium-sized tree, met with in the Panj4b Himalaya, 
Hazara, Kashmir, Baluchistan and Afghanistan. It is the amluk, maluk, eto. 
It yields a gum said to cause a large quantity of water to solidify to a jelly 
{Ann. Rept. Ind. Mus. Calc., 1901-2, 24). The ripe fruit is largely eaten, either 
fresh or dried. It is imported by the Kabulis into Peshawar and is often used 
in the preparation of sherbet. 

elanoxylon, Roxb . — A medium-sized tree found, according to Gamble, in 
South India, in the dry forests of the Maratha country, the Deccan and Karn^tak ; 
but Brandis, by regarding it as doubtfully distinct from touie^itosa,, extends 
its area to the deciduous forests of the Central Provinces, Chota Nagpur, 
Bihar and the Western Peninsula. It is known in trade as Cobomajn-del 
Eboity and by the following, amongst many other names : — tendu, hendu, temru, 
abnus, tumi, kari-mara, damddi, halai, etc. Speaking of J>. wieianoxyioji proper. 
Gamble observes large trees are uncommon and the amount of ebony small ; of 
JD. towientosa, he says that it is the tree which gives the ebony most largely 
used in North India. From it is made the Nagina (Bijnor district) black carved 
woodware. For full particulars of that art centre and its utilisation of ebony, 
consult Indian Art at Delhi, 1903 (100, 112-3, 123, 149, etc.). The fruit ripens 
about December and is edible. During famine it is pounded and made into 
bread. [Cf. Banerjei, Agri. Cuttack, 1893, 185-6, 195 ; Cameron, For. Trees 
Mysore and Coorg, 1894, 178 ; Hove, Tours in Gujarat, etc., 1787, 145.] 

ontana, Roxb . — A small tree found throughout India and Burma. It 
is known as a form of tendu, but its distinctive names, among others, are 
han-gdb, tembhurni, gara-tiril, lohari, hirek, goindu, makartendi, jagalaganti, 
amhia, hddru, kachan, muchi tanki, tawbut, etc. It does not grow to a large size, 
and the timber, though described as a beautiful furniture wood, is rarely suitable 
for such purposes. According to Day {Fishes of India) the fruits of the bistendu 
or huhar are thrown into the water to kill fish. Kanjilal {For. FI. of School 
Circ. U. Prov., 1901, 220-2) says every part of the tree, including the fruit, is 
bitter and has an unpleasant smell. 

IPT R CA PU , Gaertn,^ /. ; FI. Br. Ind., i., 295-9 ; Gamble, 
Man. Ind. Timbs., 1901, 70-3 ; Prain, Beng. Plants, i., 251-3 ; Brandis, Ind. 
Trees, 65-6; DiPTEBOCARPEiE. A genus of lofty trees, which embraces 
some 50 species, natives of tropical East Asia. Of these 17 occur in 
the Indian area and some 8 or 9 in India proper. On purely economic 
grounds I propose to treat as species plants that may be only doubtfully 
distinct botanically, but in doing so I am practically following the lead 
given by Prain. The various forms are chiefly noted for their oleo-resins 
and timbers. The unimportant species are : — 

. alatus, Roxb., FI. Ind., ii., 614, A very large tree, native of the tropical 
forests of Burma, where it is known as white kanyin or kanyinhyn. It gives 
a large quantity of a rather thin wood -oil. Gamble remarks that this is probably 
considerably mixed with that of eng. \Cf. Roxb., Trans. Soc. Arts, 1806, xxhi., 413.] 
. eostatus, Gaertn,, f. ; D. alatus, FI. Br. Ind., i., 298. This, like leevis, is 
called tetia-garjan in Tippera. 

. Gri thii, Miq.—A tall tree of the Mergui and South Andaman Islands. 
This broad-leaved tree affords one of the qualities of Andaman gargan~o^. 

• indicus, Redd.; Brandis, Journ. Linn. Soc., xxxi., 26; D. turbinatus, FI. 
Br. Ind., i., 295 (in part) ; Talbot, List Trees, etc., 1902, 33 ; Cooke, FI. Pres. 
Bomb., 190i, i., 84. The guga, challane, ennei, kalpayin, varangu, etc. A lofty 
tree of the evergreen forests of the Konkan, Kanara, Malabar and Travancore. 
The wood-oil tree of Western and Southern India. 

The Conservator of Forests, Coorg, gives aiv account of the wood-oil prepared 
in that portion of the west coast of Southern India. He says— “ We have two 
oil trees in the Western Ghat Forests of Coorg. Both, I believe, are species of 
itipterocu'rp'us, but have not been able to get the flowers to identify them. The 
oil is contained in the pores of the wood, and is collected by cutting a hole into 
the centre of the tree. One species yields a yellow oil and the other a dark red. 
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ii., 15 -9. 

[?eUa- 

;arjan. 


D.E.P., 
Lii., 159, 
Hollong. 


Th© former is sold in the bazars mixed with dammar (the produce of Vateria 
im?4ca) as varnish at 5 aimas a bottle. The latter also makes a fair varnish. 
It has a strong copaiba-like smell and would probably be useful in medicine.” 
One at least of these oils must be regarded as afforded by the present species, 
whether it be accepted as distinct from jD. tttrMnfiftts or only a variety of it. 

D. laevis. Ham., Mem. Wern. Soc., 1832, vi., 298-9 ; D. turhinatus, Eoxh., FI. 
Ind.y ii., 612 (in part) ; FI. Br. Ind., i., 295 (in part). Train speaks of this as 
a tall tree met with in Tippera, where it is known as telia-garjan. He remarks 
that as so accurate an observer as Buchanan-Hamilton separated his imvis 
from turhiriatus, On account of their different economic properties, it seems 
better to leave the two trees as distiuct species. In a letter to Roxburgh dated 
Oct. 16, 1798, Buchanan-Hamilton speaks of four species of “ gurgeon ” found by 
him in Chittagong, which doubtless included the present species. 

D. obtusifolius, Teysm. — A large deciduous tree of the eng forests of Prome 
and Martaban. It is the hanyingoh, inbo, in-kohe. 

D. pilosus, Roxb., FI. Ind., i., 615. A tall evergreen tree of Assam, Chittagong 
and Burma. It is best known as the hollong. Brandis observes that it yields 
a senai-fluid resin, and it is described by Hooper as white {Eept. Labor. Ind. 
Mus. (Indust. Sec.), 1904-5, 24). Gamble speaks of the wood as good but not 
suited for tea-boxes. Peal refers to it as employed for canoes. This is possibly 
the tree mentioned by Robinson {Desc. Acc. Assam, 1841, 62). 


D. .P., 
iii., 160-1. 
ng. 


Wood-oil. 


TorctL es. 


Oil. 

Timber. 


. t bereul tus, Roxb., FI. Ind., ii., 614. TFe Eng Tree, eng, in, 
sooahn. A large deciduous, gregarious tree forming the ‘‘ in {eng) forests ” 
of Burma, Chittagong and Siam. It is said to be very characteristic of 
laterite soils and to take the place of the sal in Northern and Central India. 

resin.— It was for some time thought that the eng tree did not 
give a wood-oil, but Mr. J. W, Oliver explained that it yielded a thick oil 
or rather oleo -resin. The reader will find Mr. Oliver’s most interesting 
report in the Dictionary (hi., 160-1). The method of extraction is very 
similar to that for garjan-oil, explained below. The congealed resin 
which remains behind, after the removal of the oil, is scraped ofi and used 
for torches which are made of rotten wood, mixed with the resin and rolled 
up in the leaves of the satthwa, a species of screw-pine. In some localities, 
however, the rotten wood is soaked in the oil itself and wrapped up in the 
leaves of a .palm-saZ^^ {JLicuala peltata). Nisbet {Burma Under Brit. 
Rule and Before, 1901, 365) says that “ twenty years ago the chief luminant 
used after dark through the rural tracts, except those of the dry zone 
within easy reach of the central petroleum fields, was a small torch about 
a foot and a half long made of chips of dead wood and the resinous oil of 
the kanyin or wood-oil tree 2 >. turhinativs rolled in palm leaves. . . 

“ These kanyinsi torches were sold in bundles in every bazar. While 
burning they emitted incessant smoke and a strong oily smell, pungent 
and differing vastly from the European idea of fragrance. At one time 
the manufacture of these torches formed an industry wherever the wood- 
oil trees abounded ; but now, in consequence of improved communications 
and of large imports of kerosene at low rates, torch-making is only betaken 
to in jungle tracts in order to eke out the means of livelihood during bad 
years, when the shadow of misfortune darkens the threshold.” 

The oil is used for waterproofing bamboo baskets, etc. With regard 
to the wood, Gamble (Lc. 72) says, Eng is probably the best of the 

woods given by the species ot JBiptero carpus, and it is in considerable 
demand and use for building and boats.” In point of weight it would 
seem to average 54 lb. {Of. Brandis, Ind. For., 1875, i., 365 ; Semler, Trop. 
Agrih, 1900, ii., 536-7.] Hooper {Agri. Ledg., 1902, fNo. I, 15) mentions 
a tannin extract obtained from the bark of this tree. 
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D. t pbi t s, Gaertn., f. ; BucL.-Ham., Mem. Wern. Soc., 1832, D. .P., 
vi., 300 ; Eoxb., FI. Ind., ii., 612 (in part) ; Eibbentrop, Forestry in Br. iii-5 161 - 71 . 
Ind., 1900, 10. Kanyin Oil Tree, garjan, duUa garjan, hanyoung, hanyin, 

Icanyin-ni, Icanyin Izoke^ etc. An evergreen tree of Eastern Bengal, 

Chittagong, Burma, and (according to Gamble) of the Andaman Islands. 

Distributed to Singapore. 

One of the loftiest of Indian trees, being sometimes 250 feet in Lofty Trees, 
height. Hooker (jffmaL Journ.^ '\\., 348) in his account of Chittagong 
says : ‘‘ This is the most superb tree we met with in the Indian forests : 
we saw several species, but this is the only common one here ; it is 
conspicuous for its gigantic size, and for the straightness and graceful 
form of its tall unbranched pale grey trunk and small symmetrical 
crown : many individuals were upwards of 200 feet high and 15 in 
girth.’^ In recent official correspondence mention has been made of tv^o Forms, 
a broad and narrow-leaved garjan oil plant. The latter has been deter- 
mined to be a special variety of D. tiirhinaUiSj for which the name 
andamanicus has been suggested, and the former is D. G^djfithii 
(see above). 

OLBO-RBSIN. — With regard to the various species of Dipterocm-pus Oil. 
that yield wood-oil {garjan), the following information was obtained 
some few years ago from the Government of Burma : — ‘^Kanyin oil is 
the produce of !>. Icevis (kanyin-in—teidi Icanyin) and of D. alativs 
()fca9^2/^n- 5^71 =■ white Icanyin), which are common in evergreen forests, 
and probably of other species of similar habitat.” It seems likely, 
however, that the source of the superior quality of oil has changed 
within recent years owing to the comparative extermination of the plant 
most noted in former .times. It is also highly probable that the plant 
valued at the present day may be a species but indifferently known 
to botanists. Every here and there, more than one grade of oil is de- various Grades, 
scribed by popular writers, whereas in most cases only one species of 
wood-oil tree is recognised. It is on that account that I have retained 
for the present the names used in the Dictionary, namely, J>. Icevis, 

D. ttiberculattvs and D. ttirhinatus, 

Garjan Oi/ is in Burma generally collected in the dry weather only — : Qarjan. 
(November to May). In the Andaman Islands it does not ffow before 
January 15, and is finished by April 25. The oil is obtained by cutting seasoa of 
two or three deep pyramidal hollows (the apex pointing towards the 
interior) near the foot of the tree, and by applying fire to the upper cut 
surfaces. The fluid then collects at the bottom of the hollow, which is 
emptied every three or four days. Eire is applied after the oil is removed, Fire, 
and the upper surfaces of the hollow are chipped three or four times 
during the season. In Tharawaddy district, where trees are not very 
plentiful, it is considered that twenty are about as many as one man can 
attend to. The yield of twenty trees would be 100 viss iox the season. Yield, 
worth Es. 25. In Prome district the oil may be said to come into the ^ 
market in the form of torches similar to those already discussed under 
D, tuber culattis. In the Forest Administration Reg)orts of the Andaman 
(1897-8, 7; 1899-1900, 4, 5 ; -1901-2, 13; 1903-4, 7) par- 
ticulars are ^ven of the methods pursued in collecting the oil. In the 
Chittagong district it is prohibited to tap the trees owing to the large Tapping 
number already killed. This prohibition it is understood does not extend 
to the hill tracts. A recent official communication, for example, states 
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that the extraction of the oil is not pursued there because it is not re- 
munerative enough. 

Very little is kno-wn for certain of the industrial uses of the oil, still 
less of the resinous concretion as distinct from the liquid oil. The 
former is fairly extensively employed by the Burmese for torches, and 
the oil is largely used in preserving bamboo wickerwork and in paying 
the seams of boats. As a varnish it is believed to protect woodwork from 
the ravages of insects. In Europe it has been in fact made into a varnish, 
and is reported to be a useful ingredient in lithographic ink. It was in 
the Dictionary pointed out that an important way of utilising the article 
might be found in taking advantage of Mr. Laidlay’s discovery that it 
acts as a solvent to caoutchouc. Sir W. O’Shaughnessy remarked 
fifty years ago that it would likely be found a perfect substitute for the 
expensive balsam of copaiba. In the Journal Chemical Society (1902, 
xxi., 1404) it is affirmed that “ Chinese wood oil ” is not suitable to replace 
linseed oil in the preparation of varnishes. It cannot be heated above 
160° C. Capital (April 1904) gives useful particulars regarding Chinese 
wood-oil — a substance which cannot possibly be mistaken for garjan 
(see p. 46). 

Chemistry . — In the Dictionary will be found an abstract of the results obtained 
by the distinguished authors in the Pharmacogra'phia. More recently Hooper 
has published his examination of the samples procured by the Reporter on 
Economic Products, from which the following passage may be furnished: — 
“Eighteen samples of grar/an balsam from Bombay, Madras, Tippera, Chittagong, 
Assam and Burma had been submitted to analysis. The specific gravity ranged 
from 0’957 to 0*999, the percentage of volatile oil from 36*9 to 71*1, and the 
acid number from 3*12 in a Chittagong sample to 21*9 in one from Rangoon. 
These oils, procured from l>. tnrhinattis, imvis, etc., were very irregular 
in composition and physical contents, and would lead one to believe that 
adulteration is practised in certain quarters. The balsam secreted by 1>. 
ttihevcttiafus and known in the trade as ‘JtJSiVis more uniform in com- 
position. It has a thick honey-like consistence with a high sp. gr. and acid 
value, but a low proportion of volatile oil. Samples of the oleo-resin of 
. and x>. trvrhinattiSf var. €in€lawt aniens, collected from botanically 

authentic sources from the Andamans, were of exceptionally good quality. The 
chemical examination of a series of balsams of this character enables one to 
recognise their pec-uliar reactions, so that it is easy to detect substitutions and 
adulterations. During the course of the inquiry a sample of oleo-resin from 
South India, although la>he]ied JOtpterocarptts, was found to be the product of 
the ‘ yen nemaram^ ( ardwieuia pinnata). . . . To thoroughly understand the 
differences of composition of gums, resins, and oleo-resins, samples should be 
collected from the trees and the conditions of age, climate, soil, etc., studied on 
the spot.” [Gf. Wiesner, Die Eohat. des Pflanzenr., 1900, i., 236-7 ; Tsohirch 
and Weil, Acc. Qurjun Balaam, in Proc. American Pharmaceut. Aaaoc., 1904, lii., 
700-1 ; Pharm. Journ., 1905, Ixxiv., 722; Tschirch, Die Harze und die Darzhe- 
hdlter, 1906, i., 489-512; Hooper, Bept. Labor. Ind. Mus. (Indust. Sec.), 1906-7, 
H ; PJiarm. Journ., 1907, Ixxviii., 4.] 

;H«dicijae.— This substance is not very largely used in Indian medicine, and 
does not appear to have been known to the early authors. It is apparently 
alluded to in the Makhzan, but it is not mentioned by Dutt in his Materia Medica 
of the Hindus. The most recent opinions on the subject only need be here 
quoted. Dr. Dougall and subsequently Moodeen Sheriff {Mat. Med. Mad., 
1891, 49-60) drew attention to the properties of the oil. The latter says, 
“The best medical properties of this oil are its usefulness in gonorrhea and 
gleet, and in all forms of psoriasis, including lepra vulgaris.” Again : “With 
regard to its usefulness in psoriasis and lepra vulgaris, I am not aware of any 
other local stimulant which is more efficacious in those diseases than this drug.” 
But in the Pharmacographia Indica (i., 192) mention is made of the investigations 
conducted by the Government of India, and it is then added that “ as far as 
we have heard the new treatment has not been a success.” [C7/. Dymock, Mat. 
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Med, W. /ncZ., 1885, 88-9 ; Waring, Baz. Med. Ind., 1897, 70-2; Ponder and 
Hooper, Mat. Med. Ind., 1901, 32.] 

Gamble {l.c. 71) remarks tbat the Wood of tbe garjan tree is used in Timber 
bouse-building and for dug-out canoes, as also for packing-cases, but 
that it is soon destroyed by white ants. Its large size, however, makes 
it valuable for temporary purposes ; logs 40 to 60 feet in length are 
sometimes procurable. With regard to weight he tells us that the speci- 
mens he had examined averaged 50 lb. per cubic foot. [Cf. For. Admin. 

Ee'pt. Burma, 1899-1900, 18 ; Working Flans Reft. Pyinmana, 1904, 16-7.] 

Trade. — Milburn (Or. Comm., 1813, ii., 315) mentions wood-oil, and 
explains the uses it is put to. Royle, writing in 1840 [Prod. Res. Ind., 77 ), 
speaks of wood-oil, but says it has never become an article of commerce- commercial 
Fliickiger and Hanbury (PJiarmacog.) state that the world’s supply is 
obtained from Singapore, Moulmein, Akyab, and the Malayan Peninsula 
and that it is a common article of trade in Siam.” Dymock (L.c. 91) 
remarks — “ Garjan Balsam is not an article of commerce in Bombay ; 
small quantities may be sometimes obtained in the Native drug shops. 

The Government supplies have been obtained from the Andaman Islands.” 

Moodeen Sheriff (l.c. 49) writes that in Madras wood-oil is common in 
most large bazars ; he describes several forms and gives their prices. A 
firm of Calcutta merchants, in a letter dated October 25, 1900, under- 
took to supply garjan oil in 40-gallon casks at Rs. 47 per cwt. delivered 
in Calcutta. An o£ 6 .cial correspondence in 1901 resulted in the discovery 
that some objection existed in the minds of European merchants in Ran- objections to 
goon to engage in the traffic in kanyin (gargan) oil. One firm reported 
that the quality of the oil varies very much, and the price accordingly. 

The quotation given by them at that time was Rs. 60 per 100 viss — equal 
to about Rs. 20 or £1 65 . %d. per cwt., but this does not include casks 
or drums. The Conservator of Forests in a communication of same date 
was of opinion that if an assured demand arose, there would be little Demand 
difficulty in procuring local persons willing to supply the oil in Pyinmana 
Division, the Ruby Mines Division and Tenasserim Circle. It will thus 
be seen that very little of a satisfactory nature can be furnished regarding 
the Indian supply of this article. There are four chief centres of pro- centres of 
duction — Burma, Andaman Islands, West and South India and Chittagong. 

The last mentioned, though formerly perhaps the most important, is the 
least valuable at the present day, and therefore it may be said that the 
supply, such as it is, comes almost exclusively from Burma and the An- 
daman Islands and is exported from the port town of Rangoon chiefly. 

The returns in one province appear as lb., in another as viss, in a third 
as gallons, so that a combined statement is impossible. Moreover, in 
official statistics it is sometimes grouped with “ resin,” at others with 
minor forest produce. One point only seems indicated, namely that with 
the growth of the Chinese wood-oil (Aleurites Fordii, p. 46) a dechne 
in both the supply and demand of garjan has taken place. 

Lie O , Linn.; LEOUMiNOSis. A genus of twining herbs 
of which there are 20 species, six natives ef India and two of economic ^ 
value 

. bi OP , Linn. ; FI, Br. Ind., ii.j 210 ; Buch.-Ham., Jowm. 

Mysore, etc., imi, L, 107-8, 286, 377; ii., 105, 198-9, 220, 323 ; iii., • 

240, 296-7, 326, 352, etc. ; Roxb., FL^/nd.,Uii., 313; Brain, 
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THE HOESE-GHAM PLANT 

i., 391 ; Duthie, FI. Upper Gang. Plain, i., 229 ; Cooke, FI.. Pres. Bomb., 
i., 382. Horse-gram, hvlthi, kurthi-lcalai or kurthi or kurti, kalath, kJiulti, 
kolatha, kulat, gahat, fiorec, hardt, roiong, gdgli, hotang, wulawalli, ulava, 
hurali, Jiulga, hulle, papadi, muthera, simbi, beji mdh, khdrek, pe-ngapi, etc. ; 
gudr, sometimes given to this plant, more correctly denotes Cyamopsis 
psoralioides. 

Varieties and Races. — According to Baker [FI. Br. Ind., l.c.) there are two 
forms of this plant, Jo. rmiyiorttSf a sub-erect annual, and z>. hijfioj'ns, a more 
or less twining plant. The habitats of these forms are not separately recorded. 
He apparently treats of both when he says it occurs on the “ Himalayas to 
Ceylon, and Burma, ascending to 3,000 feet in Sikkim, sometimes cultivated. 
Distributed everywhere in the tropics of the Old World.” The writer, however, 
is of opinion that a mistake may have been made in linking the Himalayan 
with the plains plant. Roxburgh refers to two forms, one with grey, the 
other with black seeds, both of which he implies are cultivated in Bengal and 
Madras. The grey-seeded plant, i>. itijionis, is erect, has twining branches, 
and is about 2 to 3 feet high. Roxburgh then adds — “ I have never found 
it but in a cultivated state.” As already observed, there would appear to 
be room for doubt as to whether the grey and the black-seeded forms of 
Roxburgh are the two forms of modern writers, or whether both of Roxburgh’s 
plants constitute but cultivated races of one of these forms. In popular works 
on economic products the horse-gram of Madras is viewed as tmiflonw, and 
under either of these names (z>. \iuij/iov%ts or z>. hifio^ni») a pulse is described 
as grown in almost every district of India, but chiefly in Madras and Bombay. 
It is a little difficult to believe that the plant of the tropical plains is the same 
as that of the temperate Himalaya, but of course this is by no means impossible. 
Duthie, however, says that as grown on the Himalaya it is more robust, the 
pods larger and broader, and the seeds grey. Mollison (Handbook Ind. Agri,, 
1901, iii., 82-4) speaks of two varieties : one, grown sparingly in the Ahmed- 
nagar and Kaira districts, has creamy white seeds ; the other, commonly 
cultivated, has grey variegated seeds. But that this cultivated pulse should 
be regarded as a native of India is abundantly confirmed by the existence of 
a Sanskrit name — kulattha — from which no doubt many of the above vernaculars 
(kuUhi, etc) have been derived. 

CULTIVATION. — Of the plains it may be said that this pulse is grown 
either as a green manure or as a cattle food and fodder. Mr. Eobertson 
{Saidapet Farm Bepts.) deals with the advantages of using it as a green 
manure. Since then, however, the subject of the influence of leguminous 
crops on the soil has undergone a complete revolution. Their chief value, 
it is now believed, lies in their power to fix the nitrogen in the soil through 
the agency of the organisms contained in their root warts. Eew Indian 
crops are perhaps more valuable in this respect than the horse-gram, 
especially when grown as a fodder plant, or still more so as a green manure. 
The advantages of growing the crop as a source of fodder are extolled 
by various writers. Eobertson, for example, says that it produces 
from 2,000 to 4,000 pounds of fodder in two months, at a cost of about 
Es. 3 per ton, and thrives with a minimum rainfall in very hot weather. 
The ease with which it may be cultivated recommends it most highly as a 
catch crop for forage purposes, either to be grazed on the land or fed in 
the stalls. The plant may be made to grow at almost any season of the 
year. It requires but one shower of rain to start its growth, but even if this 
be not obtained, the seeds have the power of remaining alive for months 
in the soil and of germinating when rain does fall. After the removal of 
the rabi crop it is contended that a highly advantageous course is to 
rapidly dress the soil, sow horse-gram, and in a month’s time commence 
to use the stems and leaves as fodder. By this means the soil is saved 
from becoming baked with the advancing heat of summer, and the roots 
left in the soil greatly improve it, even should the cultivator be unable 
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PBGVINCIAL PRODUCTION 

to devote tlie entire crop as a green manure. The following brief accoun 
province by province, may be found instructive : — 

Bengal and Assa . — Horse-gram is very little cultivated in the Lower 
Provinces. It is said to be grown to a limited extent in Shahabad, and 
fairly abundantly in Ghota Nagpur, both as a grain and a fodder crop, 
but not in Lower Bengal. Mukerji {Handbook Ind, Agri., 1901, 263) 
observes that the time for sowing kultki for grain is October or November, 
and for fodder June, August and November, three times on the same 
field. It may be reaped during several months, according to the purpose 
for which required, but the general harvest is December- January. The 
quantity harvested per acre Mukerji gives as 300 lb. of grain, or 5 
tons of green fodder per crop. Banerjei {Agri. Cuttack, 1893, 80-1) 
discusses its merits as a rahi, while Basu {Agri. Lohardaga, 1890, 34) 
calls it a kJiarif crop. Speaking of Assam in a subsequent report {Agri. 
Ledg., 1903, No. 5, 135), he says that kulthi^mdh is grown to a small extent 
in Kamrup and Darrang. In the Tezpur Sub-division it is cultivated 
by Nepalese and coolie settlers, and in Upper Assam and Nowgong is 
unknown. Only one variety is grown. The method of cultivation and 
time of sowing and reaping ' are very much as with mdti-mdh. About 
5 seers of seed are sown per acre ; thin seeding is desirable, the object 
being to allow the plants to creep and spread over the ground. A good 
crop may yield up to 6 maunds of pulse per acre. 

Upper India. — Duthie and Fuller {Field and Garden Crops, pt. iii., 2, 
t. Ixxxi.) say that in the United Provinces D. hiflorus is grown mostly 
as a rainy-season hill crop, ascending the hills to 7,000 feet. Atkinson 
{Himdl. Bist., 343, 460, 696) and Stewart (P6. Plants, 1869, 68) make 
very similar statements. According to Sir J. B. Fuller, Dolichos 
hiflorus is grown in the southern districts of the Central Provinces as a 
cold- weather crop, but is of importance only in the Chanda, Bhandara 
and Balaghat districts. 

Bo bay. — Mollison {Textbook Ind. Agri., 1901, iii., 83) observes that 
kultki takes the third place among the pulses of the Presidency, and 
according to statistical returns occupies over 500,000 acres annually. 
The Agricultural Statistics give an average for the five years of over 
2,700,000 acres under other food grains including pulses.’* Briefly 
stated, it may be observed that Gujarat and the Konkan are unimportant 
sources of supply, but that the Deccan and the Karndtak are fairly 
important (especially the districts of Ahmednagar, Satara, Poona, Dhar- 
war, Belgaum and Bijapur). The principal cultivation is in the kharif 
season as a row or mixed crop, subordinate to bdjri, hemp {amhadi) and 
niger seed ; only rarely is it a pure crop. Occasionally, however, it is 
grown in the rabi season as a second crop in rice fields. It is very sparingly 
cultivated in Bombay as a green manure. Of the Deccan, Mollison 
sayar kulthi participates in the general cultivation given for bdjri {JFenni- 
setum typhoideum). The fields in which it is grown are rarely manured 
oftener than once in three years. The land is usually prepared by working 
a heavy-bladed harrow {rakhar) two or three times in the hot weather, 
and again two or three times after rain in June. As a mix^ crop it is 
sown in July, and may occupy every fourth row. The croplis generally 
bullock-hoed twice a year. If sown in July, the crop will be ripe at the 
end of October or early in November. 

crop is very important in this Presidency. Nicholson 
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THE HORSE-GEAM PLANT 

[Man, Coimbatore) tells us tLat it grows on the poorest soils, and with 
the minimum of rainfall. Horse-gram land is seldom manured, otherwise 
than by casual droppings of cattle : it is usually ploughed, sown, 
and the seed covered by a second ploughing ; or the seed is simply 
scattered broadcast over the natural surface and then ploughed in. As 
it requires only one good rain after appearing above ground, it frequently 
gives a fair crop when nothing else can live. When the south-west monsoon 
rains are too late for Icdmhu {hdjra) it is frequently sown as a substitute 
in September, but it is also sown largely in November after the first burst 
of the north-east monsoons. It is pulled up by the roots, thrown into 
heaps, and then trodden out by cattle. The yield is up to 1,200 lb. 
Nicholson (Lc., 1898, ii., 176) gives 194:, 777 acres as the average under 
jD, hiflorits for the years 1888-93. Mr. H. Goodrich, Collector of 
Bellary, says a mixed soil is best suited for the crop. The fields should 
be ploughed and harrowed once or twice, but not irrigated nor (generally) 
manured. Several other Madras writers, however, give very difierent 
accounts of the requirements of this plant, so that the practice seems 
to vary considerably within the Presidency. In the Survey Settlement 
Report of South Arcotj for example, it is said : “ The land is ploughed four 
or five different times after the month of May, and the gram sown be- 
tween the latter part of August and the end of September. It is 
gathered in the middle of March.” So again, Moore {Man, Trichinofoly, 
72) speaks of it as a precarious crop. In the North Arcot District, 
Cox [Man, North Arcot, 1894, ii., 184) gives 48,897 acres as the average 
under i>. hiflorus for the years 1887-93. Unfortunately, while several 
writers mention figures of area for the districts with which they are 
familiar, no definite statement of the Presidency as a whole can be 
furnished, for the reason that horse-gram does not appear to be sepa- 
rately returned. The official figures under “ gram ” for Madras come to 
an average (for the five years 1900-5) of almost 150,000 acres. But 
under “ other food grains including pulses ” 7,092,389 acres are shown 
as the area in 1902-3, though it has since contracted to 5,753,913 in 1904-5. 
It is thus fairly certain that “horse-gram” must be included under 
the latter, and that the former denotes Bengal gram (the true gram) 
grown in the Madras Presidency. As indicative of the possible regions 
of greatest cultivation of this pulse, it may be here added that Bellary 
had in 1902-3 (when the largest area for the period 1900-5 was re- 
turned), 822,685'; Anantapur, 771,267 ; Karnul, 708,877 ; Elistna, 554,757 ; 
and Salem, 590,619 acres devoted to the combined food crops mentioned 
above. 

jWysore.— Rice {Mysore Gaz., 1897, i., 119-20) says the horse-gram 
is of two kinds, black and white, sown intermixed. In the east the worst 
quahties of soil are generally used, and on the same fields 5awe (jPammm 
Crus-gall% var, frumentacetim), hdraha {? Curcuma longa), ^ 
huchchellu {Quizotia ahyssynica) are cultivated, without one crop 
injuring the other, or a rotation being even considered beneficial. For 
horse-gram plough twice, in the course of a few days, any time in October- 
November. Then, after a sho^yer, sow broadcast ; or, if rain does not 
fall, steep the seed for three hours in water and plough into the soil. It 
requires no manure, and in three months is ripe for harvest. 

POOD AND FODDBR. — The interests in this pulse is mainly as an 
article of cattle food, the green stems and leaves being a valued fodder, 
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when grown for that purpose. Although not deemed a superior pulse it 
is largely used by the poorer classes, being perhaps the cheapest of pulses. 
The pea is generally soaked for twelve hours, then husked, thus reducing 
it to the form of ddl or split-peas. The husk obtained is regarded as a 
valuable cattle food. The split peas may be reduced to meal, or boiled, 
or fried and eaten with rice or other articles of diet. The hour is fairly 
extensively employed in the preparation of sweetmeats. In some parts 
of the country the grain is dry roasted (parched), then sold to the consumers, 
who boil it in the preparation of ddl. 

The pea is boiled entire and given when cold as an article of cattle 
food. It is one of the chief pulses so used in Madras and Bombay. Some 
years ago Eobertson performed a series of experiments to test the 
merits of boiled as compared with steeped horse-gram both on draught 
cattle and horses. The verdict was in favour of the steeped grain. [Cf, 
Rept. Agri. Dept, and Exp, Farms Mad,, 1871, 4-7.] It is most important 
that in any attempts that may be made to extend this use to other parts 
of the world, the distinction should be clearly observed between the horse- 
gram of Madras (the article here dealt with) and the far superior pea 
known as Bengal gram (Cicer arietinu , pp. 295-302) — the true gram 
of India. It is also extremely important that both these and all the 
other peas and beans of India should be recognised as distinct from 
the hhesdri (Lathyrus sativus, p. 703) — a pulse with an evil reputation 
that has on more than one occasion injured the prospects of a foreign 
demand for Indian pulses. 

The fodder is either a by-product of the cultivation of the pea (bhusa) 
or it is a special crop grown and reaped at successive intervals, the plants 
not being allowed to form fruit. For fodder purposes it may even be sown 
on the same land two or three times within one year, and the soil is thereby 
improved rather than injured, as the pulse both cleans it of weeds and 
adds largely to its nitrogenous property. 

Che istry, — With regard to the chemistry of horse-gram, Church 
{Food-Grains of Ind., 162) gives the following analysis. In 100 parts, 
unhusked : — water 11 '0 ; albuminoids, 22*5 ; starch, 56*0 ; oil, 1-9 ; 
fibre, 5-4 ; ash, 3*2. The nutrient ratio is 1 ; 2*7, and the nutrient co- 
efficient 83. [Cf, Leather, Agri. Ledg., 1901, No. 10, 360.] The seeds are 
used medicinally in the Panjab. Acjun {Bomb. Drugs, 40) says a de- 
coction of D. uniflo'tms is employed by the Natives in certain diseases 
of women. [Cf, Kanny Lall Dey, Indig. Drugs, 1896, 118.] The seeds 
are moreover reputed to yield an oil. 

Area.— As abeady explained, the official statistics under which this 
pulse should be recorded are referred to two sections : — “ Gram” and 
“ Other food-grains including pulses.” It seems likely that the former 
denotes Cicer arietinu'm and that the latter includes the horse-gram. 
In 1905-6 the total area in British India under gram came to 11,024,170 
acres, and the others to 28,022,722 acres. The available information 
regarding the production of gram will be found under Cicer. It need 
only be added that of the area devoted to the others,” a fair proportion, 
especially in Madras and Bombay, would be the present pulse. The fol- 
lowing may be given as an analysis, province by province, of the areas 
under others ” 6,284,192 acres were in Madras ; 4,451,000 in Bengal ; 

4,248,816 in Agra ; 2,417,785 in Oudh ; 4,743,321 in the Central Provinces ; 
and 2,575,116 in Bombay. These returns give, therefore, the only possible 
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relative indication as to the production of horse-gram, but in Bombay 
the actual area was 545,738 acres. 

D. li blab, Linn ; FI, Br, Ind., ii., 209 ; Eoxb., FI, Ind., hi., 
305 ; Brain, Journ, As, Soc, Beng., Ixvi., pt. ii., 54, 429-30; Brain, Beng, 
Plants, i., 390-1 ; Duthie, FI. Upper Gang. Plain, 228-9 ; Cooke, FI. Pres. 
Bomb., i., 381. The sim, maJcJian-sim, sem, popat, borboti, gheea-sim, 
panch-sim, lablab, urohi, uri, hechu, chimi, katjang, pdvta, wall, vdl, pauti, 
vdlpapri, mochai, bili manavare, mutckeh, alsanda, annapa, avare, pe-bya, 
pe-hazon, pe-gyi, pe-lun, etc. 

Cultivated Forms. — ^Wild and cultivated throughout India ; it ascends the 
Himalaya to 6,000 or 7,000 feet in altitude. Do Candolle [Orig. Cult. Plants, 
346) says its culture dates perhaps from three thousand years, but that he can 
find no trace of its being early diffused in China, Western Asia or Egypt. Hosie 
{Pept. Prov. Ssu'ch'uan, China, 1904, 11) says it is called ssu chi tou (four- 
seasons bean) because it is cultivated throughout the year. Henry {Econ. Bot. 
China, 12) remarks that its Chinese name is pien-tou, and that there are two 
varieties, one with purple, the other with white flowers. So also in India there 
are two cultivated varieties, though these have not been distinguished in the 
Flora British India. Brain defines them as follows : — 

Var. Labial) proper ; pods longer, more tapering at point, seeds with long 
axis parallel to the sutures. This is D. Lablab, Linn., Sp. PI., 1019 ; D. lignosus, 
Eoxb., FI. Ind., hi., 305 {non Linn.). 

Var* lignosus {Unn. sp., non Roxb.); pods shorter, more abruptly truncated at 
end, seeds with long axis at right angles to the sutures. Koxburgh, it will thus 
be observed, reversed the incidence of the Linnsean names. 

Brain {Journ. As. Soc., l.c. 430) remarks that the epithet “ lignosus"^ is much 
more appropriate when applied to “ Lablab ” than when given to the plant to which 
Linnseus assigned it. “ Roxburgh identifies with his ''Lablab'* the plant figured 
by Rumphius {Herb. Amb., v., t. 136), in an identification that is obviously just ; 
Linn^us gives this very figure as one of the types of his x>. Ugnostis.** 

istory. — Adams (Comment, in Paulus JEgineta, 1847, hi., 470) observes that 
Serapion, on the authority of Aben Mesuai, describes the properties of a climb- 
ing plant which he calls lehleb. Adams accordingly adds that there is every 
reason to suppose the lehleb of Serapion and Avicenna was noUcitos. De Candolle 
{l.c. 347) gives, on the other hand, an account of the origin of the word lubia. 
He remarks that it possibly comes from the Greek lobos, which means any pro- 
jection, like the lobe of the ear, a fruit of the nature of a pod, etc. Asa Gray 
{Scient. Papers, i., 353), reviewing De Candolle, comments that “ the name 
{lubia) seems to be clearly referable to the Greek. It has not been traced 
earlier than to Jahia Ebn Serapion — an Arabian physician of the 9th or 10th 
century — whose work ‘ De Simplicibus,* compiled chiefly from Dioscorides and 
Galen, was translated into Latin in the 15th century.” The word “ lobiyd (king 
of beans) ” occurs among the list of autumn {hharif) crops known to Akbar, and 
lexicographers would seem to regard the word lubia as of Persian origin. At the 
present day, in Upper India, it would appear to be applied to two plants* vignaoxiA 
noUchos. Considering the time these plants come into season, it seems probable 
that the lobiyd of the (Blochmann, transl., 63) was vigna Catjang 

(p. 1107). I accordingly restrict the word to that plant ; and, if this be 
correct, it is probable that none of the species of i>oiicfios, were known to the 
Bersian writers of classic times. Moreover, no species of J>oUcnos would seem to 
have the properties attributed to the lehleb of the Arab writers. This reasoning 
would accordingly assign to the species of M>oiie.nos an indian origin, an opinion 
confirmed by the fact that both 2>. Xtiflorus and i>. JCahiah are met with as wild 
species, the cultivated races of which bear many purely indigenous names. In the 
Taleef Shereef {l.c. 147) “ Lobeia ” is mentioned as a common culinary grain. 

CULTIVATION.— Bengal and Assa . — Lablab is not a regular agricul- 
tural crop in any part of Incjia. It is more correctly spealang a garden 
plant, and is trained to form arbours over the doorways of village huts. 
For example, the Director of Land Eecords and Agriculture says that 
different varieties are cultivated all over Bengal as garden vegetables. The 
Eev. Dr. A. Campbell tells us of Chota Nagpur that it is largely cultivated 
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but that be never found it wild. Basu {AgrL Lohardaga, 79) remarks 
tbat it is sown in July to August. It is allowed to climb on trees or 
hedges, and the green pods are procurable in January to March. Mukerji 
{Handbook Ind. Agri., 1901, 263) writes that the time for sowing is July 
(the quantity of seed per acre being 5 to 8 lb.) and that the time of harvest- 
ing is January and February, the yield being 250 to 400 lb. per acre. 

Banerjei {Agri. Cuttack, 1893, 118-9) observes that it is planted in Seasons, 
specially prepared holes or pits about the middle of June. The plants 
flower in November-December and the crop is obtained in February- 
March. Speaking of Assam, it is met with not only in the valley proper but 
also in the Naga, Garo, Khasia hills and Manipur — each locality having 
distinctive indigenous names for it. About 45 seers of pods are obtained 
from each plant in the year, and the average price is six pice a seer. 

United Provinces , — Duthie and Fuller {Field and Garden Cro'ps, Upper 
pt. ii., 23) observe that in these provinces this pulse is commonly grown India, 
along the borders of tall crops and allowed to twine itself on the plants 
standing on the margin. Castor-oil is a favourite support. It is never 
grown as a field crop by itself, as it requires artificial support. Duthie 
{FI. U'p'per Gang. Plain, 229) remarks that it is extensively cultivated 
for its pods, which are harvested in the cold season. 

Central Provinces and Berar. — It is often met with as a field crop Two Foroas. 
in these provinces. Two forms are seen, one with white, the other with 
dark purple fiowers. They are usually grown in lines through the fields, 
special supports being furnished, or they are left to crawl and to take such 
support as they can from the stubble of the associated crop. 

o hay, — There are several very distinct varieties or races of this Bombay, 
pulse met with in Western India, These might be grouped into garden several Forms, 
and field varieties. The former (as with the other provinces) can 
be spoken of as late kharif plants, since they come into season about 
December to January. Mollison {Textbook Ind. Agri., 1901, iii., 80) 
furnishes an interesting account of this Bombay crop. He says that o-arden Orop. 
the form known as surti fd'pdi is grown extensively in gardens in the 
Surat district. The beans are plucked early and eaten like French beans. 

The field variety of Surat is a second crop, bitter to taste and called kadva Crop. 

vdl, but in Southern Gujarat there is still another field form that has 

smaller pods and is drilled with rice and tuver {Cajamis indictis) 

during June-July. The principal crop is the rabi, which usually follows 

rice. It is sown alone or with castor-oil (the dwarf variety). Vdl is also Associated 

grown among other pulses subordinate to juar or bdjri. When the juar 

is reaped, a long stubble, 3 to 4 feet high, is left. This, with the vigorously 

growing castor-oil and tuver, affords support to the climbing vdl, and 

heavy successive crops of green beans may be plucked from November to 

March. The most suitable soil for rabi vdl is a heavy black clay retentive Soils. 

of moisture. When the leaves turn yellow and begin to drop off, the crop 

of ripe beans may be gathered. Mollison adds that on good soil and 

with careful cultivation 1,300 lb. of pulse and an equal weight of useful Yield of Beans. 

fodder per acre may be obtained, off the same field ficom which a crop of 

rice has been previously harvested. And -this is supplementary to the 

supply of green pods that may have been collected as a fresh vegetable in 

the early months of growth. The Department of Land Eecords and 

Agriculture, Bombay Presidency, in their Season and Crof Peport ion 

1903-4, gave 94,993 acres as the total area under this crop ; and for 1905-6, 
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52,969 acres, with, in addition, 232 acres in Sind. The chief localities 
are nsnally — in Gujarat, Surat ; in the Deccan, Poona ; in the Karnatak, 
Belgaum and Bijapur ; in the Konkan, Thana and Kolaba. 

Madras. Madras and Mysore , — ^Very little can be said regarding this crop in 

G-arden Crop, South India except that it is grown in gardens, being sown from June to 
August, and reaped from October to March. In the Dictionary be 
found a selection of passages from the Madras District Manuals, and 
ysore. these may be consulted. Bice {Mysore Gaz., 1897, i., 112) says it is always 
cultivated with rdgi {JBletisine coracana). When the plant is cut it is 
exposed for one day to the sun and then beaten with a stick to separate 
the seed, [Cf. Buchanan-Hamilton, Journ, Mysore, etc,, i., 103; ii., 220, 
290, 314, 323, 384.] 

Burma. Bur a, — Mason {Burma and Its People, 1860, 466, 768) says “the 

Burmese and Karens grow several varieties of one or two species of Lahlah, 
which occupy the place of kidney beans in Europe.” 

Pood. FOOD AND FODDER, — It is difficult, if not impossible, to estimate 

the actual area under a garden crop such as the present. It is grown 
all over India more or less, but is comparatively rare in Northern India, 
becomes abundant in Central, Western and Southern India, and is ex- 
tended through Bengal and Assam to Burma. As already indicated, it is 
Substitute for grown as a green vegetable (corresponding very largely with French 
French Beans, beans and as a ripe pulse with the broad bean) and also as a fodder 
crop. The ripe pulse is eaten by certain classes only or is employed as a 
cattle food. Church {Pood-Grains of India, 1886, 161, t. 31) gives the 
Nutrient Value, following, deduced from the chemical analyses of the ripe bean : — Nutrient 
ratio 1 : 2*5, nutrient value 80. The percentage of albuminoids is rather 
variable. Leather, in an article on Cyanogenesis in Plants {Agri, Journ, 
Poison. Ind., 1906, i., pt. iii., 224), states that he has obtained prussic acid from the 

seeds of vdl by simply allowing the crushed seeds to remain a few hours 
in cold water. [Cf. Leather, Agri. Ledg., 1901, No. 10, 361 ; 1903, No. 7, 
152, 155, 166.] 

D.E.P., DU lO I T I U ,DC.; FI. Br. i., 351 ; Gamble, 

iii., 18 . Man. Ind. Timbs., 1902, 92 ; Brandis, Ind, Trees, 78. Malvace^. The 
Durian. Durian, duren, duyin, A large tree native of the Malay Peninsula, though 
wild and cultivated in Tenasserim. 

The earliest European mention of this fruit appears to be that of Nicolo 
Conti {Ind. in the. \^th Century (ed. Hakl. Soc., Major, transl.), 9), and the first 
botanical drawing of it would seem to be that given by Jacobus Bontius, 
1629 [Hist. Nat. et Med, Ind. Or., in Piso, Ind. TJtri. re Nat. et Med., 1658, 118), 
though a crude representation of the tree and its fruit was given by Acosta 
{Tract, de las Drogas, 1578, 231). Garcia de Orta (1563, Coll., xx.) very cor- 
rectly describes the fruit as agreeable to some, repulsive to others. Linachoten 
{Voy. E. Ind. (ed. Hakl. Soc.), 1598, ii., 61-3, 68) remarks that no fruit in the 
world is to be compared with it, and Pyrard {Voy. E. Ind. (ed. Hakl. Soc.), 
1601, ii., 366) affirms that the Indians “ esteem this fruit to be one of the best 
and daintiest in the Indies.” A similar opinion is given by Mandelslo {Travels, 
in Olearius, Hist. Muscovy, etc., 1639, 149), while Herbert (TraueZa JTnd., 1677, 
334) mentions it among the fruits of Mangalore. 

In size it is 10 inches by 7, has a cream-coloured fleshy aril or pulp enveloping 
the seeds. The smell is most offensive, but the fruit is highly prized, even by 
Europeans, when the prejudice against it is once overcome. [Cf. Wallace, Malay 
Arch., 57 .] The plant thrives well in Burma, where it is cultivated both in gardens 
in or near the villages and on the hillsides. The garden cultivation is largely 
in the hands of the Chinese, but the fruit produced is inferior to that from the 
hills. It sometimes sells in Moulmein at Bs. 20-30 per 1,000. [(7/. EepA Settl. 
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Operations, Amherst DisL, 1893, 46-7.] It is very successfully grown in Ceylon, 
and attempts made to cultivate it near Calcutta, on the ISTilgiris and at Madras, 
met with little or no success. Herbert’s reference to it in connection with 
Malabar may perhaps indicate an early traffic in the fruit along the western 
coast of India, a circumstance that might account for its being described by 
Garcia de Orta and other early European explorers. [Cf. Tavernier, Travels 
(ed. Ball), 1676, ii., 287; Boym, FI. Sin., 1656, O (drawing after Acosta); 
Alexander Hamilton, New Acc. E. Ind., 1727, ii. 81 ; Crawfurd, Journ. to Ava, 
1834, ii., 219 ; Collingwood, Rambles, etc., 1868, 271 ; Max and Bertha Ferrars, 
Burma, 1900, 87.] 


LJEOCARPU ^ GANITRU , JRoxh. ; FI. Br. Ind., i., 400 ; 
Gamble, Man. Ind. Timhs., 113; Tiliace^. Utrasum Bead Tree, ru- 
drdk, rudrdhya, rudra-ckallu, rudrdksha. A large tree found throughout 
various parts of India. 

The hard tubercled nuts are cleaned, polished or even stained, then made 
into the rosaries and bracelets worn by Brahmins and Siny4sis, and sold at such 
places as Benares, Allahabad and Hardwar. An effort has recently been made 
to organise a European trade in buttons and hatpins, etc., made of these nuts. 
In a letter from the Deputy Conservator of Forests, Lakhimpur, Assam, to the 
Reporter on Economic Products in 1900, the price for a maund of nuts in Di- 
brugarh was said to be Rs. 10, and Rs. 12-8-0 landed in Calcutta. Cooke (FI. 
Pres. Bomb., 1901, 152) remarks that the stones are imported from Singapore, 
where the tree is abundant. 

. serratus, Unn. ; FI. Br. Ind., L, 401 ; jalpai, perinJcara, meralu, uUraccham, 
etc. A rather small tree, occurring on the North-East Himalaya up to 3,000 feet 
in East Bengal, and in the evergreen forests of North Kanara and the west coast 
down to Travancore ; also the low country of Ceylon. The fruit is known as “ wild 
olives,” the fleshy outer portion of which is eaten in curries by the Natives, and 
pickled in oil and salt like olives. 

L TTA lA CAR A OMUM, Maton & \VJiite, Trans. 
Linn. Soc., 1808, x., 229-55, tt. 4, 5 ; FL Br. Ind., vL, 251 ; Scitamineje. 
This is often designated Tjece Lessee Cakdamom or The Malabae Gaeda- 
MOM, though it perhaps would be more correct to speak of it as The Texje 
Caedamom, the so-called Geeatee Caedamom of most writers {Amomum 
sichtilatU7ii, 65) being in reality a substitute for the true spice. The 
Cardamom is in the Indian vernaculars — eldclii, ildyechi on choti- (small) 
eldchi, illdcM, elecJii, velloda, eldttari, eldhai, eldki chettu, vittula, ydlakki, 
yelaki, panlat, pala, hhdld, ensal, enasal, etc. In Sanskrit it appears to 
bear the following names — upakunchika and eld. FLence eld4ari means 
the grains or seeds of eld, and eldkai the eld plant or root. 

Habitat. — It is a perennial herb, with thick fleshy rhizomes, having erect 
leafy stems 4 to 8 feet in height, and long much-branched inflorescences 
which arise near the ground. It is indigenous to West and South India, 
growing in the rich moist forests of the hilly tracts of Kanara, Mysore, 
Coorg, Wynaad, Travancore and Madura. It is fairly extensively cultivated, 
withm the regions indicated, at altitudes of from 500 up to 5,000 feet. 
Although there are no botanical specimens in the Kew Herbarium to sup- 
port the opinion held by some writers, namely that it is also wild in Burma, 
there would seem little doubt that it is^cultivated in that province, 
especially in the Bhamo district. 

Varieties and Races.— There are apparently two well-marked cultivated 
plants which it seems must be regarded as deserving of separate recognition as 
at least varieHes. In Rees' Cyciopcedia (1819, xxxix., suppl.), tfle subject of 
lettiiTia is discussed and divided into two sections (a) E. 

511 


TTARIA 

A O U 
Garda om 


D. .P., 
iii., 205. 
Rudrak. 


Sacred Beads. 


Price. 


D.E.P., 
iii., 206. 
Wild 
Olives. 


D. .P., 
iii., 227-3 . 
Cardamom. 


Distribu- 

tion. 

Wild and 
Oaltivated. 


Varieties. 

Two Porma. 



Hu TTARIA 

CA DA o u MALABAE AND MYSORE CARDAMOMS 

Cardamom 

Lesser or Malabar Cardamom, and (&) xi, 'tnajor, the Greater Oblong Cardamom. 
The authorities mentioned for the second form can hardly be accepted as de- 
finitely denoting any particular plant, but rather one or other of the many 
cardamom substitutes. Moreover, the so-called form designated \ is 

spoken of as a native of Java. This subject might not have been here mentioned 
but for the fact that Sohumami (in Engler, Pflanzenr., 1904, iv. (46), 269) 
describes the Ceylon mettaria as a distinct species, and cites the above authority 
(Smith in Bees, l.c.). Hooker (Trinien, Handbook FI. Geyl, iv., 261) makes 
reference to uar. major and gives it the Sinhalese name of ensal, the Malabar 
plant being rata~enaal. But Thwaites tells us [Enum. PI. Zeyl., 1861, 318) 
that after a careful comparison of growing specimens, he was satisfied that the 
round and long fruited cardamoms of commerce were not obtamed from distinct 
species. The forms above indicated may therefore be stated thus ; 

Malabar Var. a inor. — Leaves linear-lanceolate (much smaller and narrower than in /3), 

Cardamom, tbe under-surface with a more or less complete coating of short white silky 
hairs. Inflorescence arising from the very base of the stems and creeping on 
the surface of the ground around the clumps, bracts shorter than the spikelets, 
acute. Bruits white, sub-globular, angled, somewhat coarsely vnined. 

This is the Malabar cardamom of Indian planters, and is admirably figured 
and described by Bontius, Bheede, Somierat, Maton and White, and also by 
Ludlow. An unpublished plate by Boxburgh shows the creeping inflorescence, 
bracts shorter than the flowers and fruits elliptic. It is, therefore, typical of 
this plant. He gives no drawing of the next form. Bontius claims to have been 
The Lesser the first person to study in Java the living plant and to distinguish the lesser 
Cardamom.. from the greater cardamom. There are good examples of the present form in 
the Kew Herbarium from Kanara, the Wynaad and Ceylon the last mentioned 
being less hairv than the Indian, but said by Trimen to be “ the Malabar 
cardamom of Ceylon planters.’’ The present plant is, however, the lesser 
cardamom ; the one which follows, being much larger fruited, is very possibly, 
in conseouence, the greater cardamom of the early writers, though as already 
stated that name has been frequently assigned to the Nepal cardamom 
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(Amorntim subulatum). 

Var. /3 ajor, Thwaites, Z.c. 318 ; El. Br. Ind., 251.-— Leaves oblong lanceolate 
(broader and larger than in minor), usually quite destitute of silky hairs (one 
Ceylon sample in Hew is sparsely hairy). Inflorescence at first erect, bracts 
larger (longer) than the spikelets and obtuse or apiculate. Fruit oblong, 
fusiform, minutely veined, twice the length of that of minor. 

This is the Mysore cardamom of planters, who speak of two forms of it, 
viz. uru (cultivated) and Tcadu (wild). It is a larger, more robust plant than 
the so-called Malabar. In the Kew Herbarium there are, however, examples 
of it from Malabar, Palghat, Ceylon, Mauritius and the Gold Coast. Thwaites 
and Baker say it is indigenous in Ceylon. Bontius observes that it occurs in 
the woods of Java, and he figures it as differing from the lesser cardamom by 
having an erect scape, longer pods and more hairy leaves. Some few years ago 
a large cardamom was regularly seen in the European markets and known as 
‘‘ Ceylon Cardamom.” At the present day the Malabar form is grown in Ceylon 
and has displaced the former plant. Thus a large-sized true cardamom has 
been a well-known plant for many years, and it would almost seem as if it 
had been carried even further afield by cultivation (perhaps because hardier), 
than the smaller and finer spice. This, therefore, very possibly may have to 
be accepted as the Greater Cardamom proper. 

Origin. — Whether both these forms exist as wild plants and whether they 
originated respectively in Malabar and Mysore, as the planters’ names would de- 
note, are points which more careful study in the future can alone determine. It has 
been suggested that the Malabar is simply a higher state of cultivation than the 
Mysore and Ceylon. The plants are at all events sufdciently distinct to justify 
belief that they have been known to the Indian people for many years. It is 
significant also that the earliest faithful illustrations (such as the admirable plates 
given by Bheede) denote in every particular the Malabar, not the Mysore plant. 
So far as can be judged, the Malabar Cardamom, three centuries ago, differed 
in no respect from that of to-day. But no botanist (if Bontius’ somewhat doubtful 
figure be disregarded) appears to have illustrated and described the Mysore 
form even down to the present time. These circumstances are opposed to belief 
in the ancestral stock of the Malabar having been the long-fruited Mysore plant. 
Lastly, Bheede makes no reference to either having been cultivated in Malabar 
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during his time ; on the contrary, he says the cardamom is not sown nor planted, 
but springs up after the forest is burned down. He then tells us of there being 
three forms on the mountains, thirty miles inland from Cochin and Calicut. It 
will be found below that Garcia de Orta, a century before Rheede’s time, made 
practically the same observation except that he regarded the cardamom as cul- 
tivated. Rheede describes one of his plants as having round white fruits, 
another with longer but less valuable fruits, and the third pointed fruits, the least 
valued of all. It is thus quite possible that the two forms, the small round fruit 
and the elongated fruit, were both known to Bontius, as also to Rheede. Sonnerat, 
a century later, gives two admirable plates, one being rmdoubtedly the Malabar 
Cardamom, and he speaks of its fruit as a round capsule with three angles or 
edges lengthwise, having many parallel nerves and divided within into three 
compartments, each -with several black seeds. The Ghats (or coast mountains) 
of Malabar take the name, he adds, of “ The Mountains of the Cardamom,” 
from the abundance there of the plant, which grows wild and supplies the car- 
damoms of aU the Indies. Farther on Sonnerat (Vo^. Ind, Or., 279) discusses 
a greater cardamom (mider the name of Amomum angustifoUum ) — a plant which 
he says is wild in the island of Madagascar. It grows on marshy sods, and its 
cultivation has been undertaken in Mauritius. It has a reddish capsule, oval- 
oblong, almost triangular. He does not describe nor figure it as wdnged, like the 
“ hungali elachi ” — the greater cardamom of the Calcutta shops (see p. 65) — 
though it is doubtless another of the many large fruits of which Ji. niaximiim of 
Java, the nutmeg cardamom of the Arabs {Pharmacog. Ind.^ iii., 436) and of the 
Bombay shops, as also the prickly cardamom of Tavoy — jl. xantJtiouias — are 
cardamom substitutes that have been all at times designated Greater Cardamoms. 
[G/. Kew Mus. Guide, ii., 9.] 

istory. — It is hardly necessary to attempt to furnish a detailed account 
of the early history of the Cardamom. Garcia de Orta was the first European 
who studied the plant practically in India (1663, OolL, xiii.). He speaks of two 
kinds — major and minor, furnishes an accurate series of Indian and Ceylon 
vernacular names, and mentions that the Arabs knew the two forms and had 
separate names for them. It is highly unlikely that the Nepal greater cardamom 
was carried to the west coast of India to be traded in by the Arabs at the time 
of Garcia’s residence there, and it is certainly not so traded in to-day. Far more 
likely is it, therefore, that he alluded to the large and small fruited forms of 
jEiettaria, above described. But there are many surprises for the student of this 
subject, in Garcia’s brief account. He says it was cultivated. Both varieties 
are found in India, chiefly in Calicut as far as Kananor and other parts of Malabar 
and in Java. An especially large kind, but less aromatic, was produced in Ceylon 
and carried to Hormuz and Arabia. This was doubtless the ua/'. above 

discussed — a plant also said to be indigenous to Ceylon. But it is significant 
that Garcia, after apparently a personal study of the plant and of the fruit, should 
have arrived at the emphatic opinion that the eldttari or eldchi of India was 
the cardamom of the Greeks, whatever that may have been (see Capsicum, p. 264). 
He says that the descriptions given by Galen, Dioscorides and Pliny do not 
agree with the Indian cardamom. Bontius, while agreeing that Pliny was wrong, 
takes exception, however, to Garcia’s statement that it is cultivated and bears 
the fruits on the top like peas. In Java, Bontius says it is produced abundantly 
and its fruits are formed near the ground while the greater cardamom produces 
its fruits above. In this view Bontius and Garcia were practically followed by 
Clusius and the two Bauhins. Until the appearance of Rheede’ s account 
(approximately 100 years afterwards), the plant could not, however, be said 
to have been fully known in Europe. It is surprising that errors committed 
by Commelin (F^, Malah., 1696, 18), Burmann {Thea. Zeyl., 1737, 64) and 
Linnseus {FI. Zeyl., 1747, 2) should have continued to disfigure the literature 
of the subject, during the succeeding century or so, until Maton and White esta- 
blished the gen JBlettai’ia. 

Q^he Bower Manuscript (Bioevnlettv&nal.), 1893-7, 80, 86, etc. ; Januensis, 
Liber Serapionia, 14:73, 61 ; Ruellius, De Nat. Stirp., 1637, 48 ; Amatus, on Dioa- 
coridea, 1664, 12-4 ; Baber, Memoira, 1619 (nn mention); Ain-i-Ahbari, 1590 
(Bloch m a nn , transl.), $4; Acosta, Tract, de laa Dr ogaa, etc., 1678, 383 ; Linschoten, 
Voy. E. ind. (ed. Hakl. Soc.), 1598, ii., 86-8 ; Clusius, Riat. Exot. PI, 1605, 
186-6; Foster, F.i.G. Letters, 1901, iii., 108 ; v,, 235 ; Jacobus Bonti , Riat. 
Nat. fit Med. ind. Or., 1629, in Piso, Ind. Utri. re Nat. ilied., 1668, 126-7) ; 
Tavernier, Traz^eZe ind., 1676 (ed. Ball), 1889, i, 184; ii., 12^ ; 
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Hort. Mai., 1686, xi., 11, tt. 4-6; Alexander Hamilton, New Acc. E. Ind., 
1727, i., 298-9 ; Rumphius, Herb. Amh., 1750, v., 162-3 (confused the Malaya 
with the Indian plant) ; Amomum repens , Sonnerat, Voy. Ind. Or., 1782, iii., 
272 et seq., t. 136 ; Buchanan-Hamilton, Joum. Mysore, etc., 1807, ii., 336-7, 
510-12, 538 ; hi., 225, etc.; Alpinia Cardamomum, Roxb., Monandrous Plants 
in As. Res., 1810, xi., 355 ; also El. Ind., i., 70-1 ; Milburn, Or. Comm., i., 276-7 ; 
Ludlow, Memo, Cardamom Cult, in Goorg., 1868 ; Ind. For., 1884, x., 287-91 ; 
Foster, Ind. For., 1893, xix., 1-5; Dymock, Mat. Med. W, Ind., 1885, 786-8 ; 
Admin. Rept. Coorg., 1889-1904 ; Nicholls, Textbook Trop. Agri., 1892, 196-9 ; 
Pharmacog. Ind., 1893, hi., 428-37; Journ. Agri.-Hort. Soc. Ind., 1899, xi., 
n.s., 967-8 ; Woodrow, Oard. in Ind., 1899, 482-3 ; Mollison, Agri. Ledg., 1900, 
ISTo. 11, 107-13 ; also Textbook Ind. Agri., hi., 262-8; Schumann, in Engler’s 
Pflanzenr., 1904, iv. (46), 267-9.] 

CULTIVATION. — Few recent writers have furmshed either so interest- 
ing or so detailed accounts of the cardamom cultivation as those written 
during the first decade of the 19th century by White for Malabar and 
Buchanan-Hamilton for Mysore. It would occupy much space to deal 
with the centres of chief production separately, or the variations in method 
of cultivation and preparation that prevail. All that can be here at- 
tempted is a brief review of the salient points collectively, A fairly deep 
rich loamy soil, resting on rock, seems indispensable, and if possible this 
should be within undulating land, not too remote ficom running water. 
Shade and a humid atmosphere are essential — it luxuriates in mists and 
fogs and cooling sea-breezes. Northern and western exposures are in 
South India accordingly considered the best. But all these conditions 
are not often conveniently combined, and hence the localities of successful 
production are somewhat restricted. Even within Malabar there are 
only certain tracts that can be spoken of as specially favourable. 

1. Forest Production, — The system described By Kheede still pre- 
vails. Small plots of land within the forests (called dd-handies) where 
the wild or acclimatised plant is known to exist are cleared during Felj)- 
ruary and March. The brushwood is cut down and burned, and the roots 
of powerful weeds torn up so as to free the soil. The shade, if too dense, 
is regulated by a certain percentage of trees being felled, thus admitting 
diffused sunlight ; and, curiously enough (from the most ancient times to 
the present day), the disturbance or shaking of the soil, by the fall of 
heavy timber on it, is in itself deemed beneficial. At all events, soon 
after clearing, cardamom plants spring up all over the prepared plots ; but 
if any reason exists for doubting the abundance of the future crop, young 
plants are deposited in the soil at the required distances apart. The plots 
are then left alone for a couple of years, and by that time the cardamom 
plants will have eight to ten leaves, and be a foot in height. In the third 
year they may be four feet in height. In the following May- June the 
ground is again weeded, and by September to November a light crop may 
be obtained. In the fourth year weeding is again given, and if the car- 
damoms are found growing nearer than six feet apart, a few are trans- 
planted to new positions. A full crop is now obtained, and the plants 
may bear for three or four years ; that is to say, the life of each plantation 
is eight or nine years. The seasons in Malabar are a little later than in 
Mysore, and according to some reports a full crop may even be obtained 
in the third year. It is also bflieved that above 2,000 feet the cardamoms 
grown are of a better quality than below that altitude. 

Plants may be raised from seed or by division of the rhizome. They may 
be prepared in special nurseries. In about a year the seedlings will be a foot in 
length, d are then ready for transplantation. When raised by division of the 
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rhizome, it should be seen that each cutting contains at least three perfect shoots. 

Holes a foot deep and six or seven feet apart each way are now dug all over the 
specially cleared plot or garden, and the seedlings or sets are deposited within 
these, but they must not be buried too deeply as they are liable to rot off. The 
flowering season is April to May. It is a good plan to bank up around the clumps Bankmg“hp. ■ 
all leaves and rubbish obtainable, since this helps to support and encourage the 
growth of the creeping racemes. If at this stage the flowering branches (racemes) 
get submerged, the soil is washed away, the roots exposed, and the flowers and 
fruits ruined with the water and mud. The fruit should not be allowed to ripen Proper Maturity, 
fully, as the capsules will then burst and the seeds be lost. They should be col- 
lected, just as they begin to turn from green to yellow. In August and September Seasons, 
they swell, and by the first half of October have usually attained the desired 
degree of ripening. The crop is accordingly gathered in October and November, 
and in exceptionally moist weather the harvest may be protracted into December. Harvest. 

A dry day is best for harvest. The scapes or shoots bearing the clusters of 

fruits, are broken off close to the stems* and placed in baskets lined with fresh Treatment. 

leaves. At night time they are carried to the temporary hut used by the men. 

After partaking of a meal and often working far into the night, the men separate 
carefully the capsules from the shoots, placing them as removed into a pit dug 
on purpose in the middle of the hut. In the morning the women arrive and 
carry the produce off to the homestead, where the further treatment is con- 
ducted. The fruits are spread out on carefully prepared floors, sometimes 
covered with mats, and are then exposed to the sun. At night they are carried 
within doors, as also during showers. Four or five days of careful dr 5 dng and 
bleaching in the sim are usually enough, but in rainy weather artificial heat Drying, 
may be necessary, though the fruits suffer very greatly in colour when this 
course has to be resorted to, and are in consequence sometimes bleached with 
steam and sulphurous vapour or with ritha nuts (see p. 979). The sun-dried carda- 
moms are the best, and in trade are spoken of as “ green cardamoms.” The Green 
capsules are now rubbed by the hand or shaken within mats, in order to brush Cardamoms, 
off the pedicels, calyces, particles of dust, etc., then are winnowed, hand-picked 
and assorted according to size, colour and degree of ripeness, etc. — for on the 
racemes there must alway^ be a percentage of overripe as also of underripe frmts. 

2. Agricultural Production,— Af exj little of a satisfactory nature can Agricul- 
be learned of tbe systems pursued or of the extent of agricultural pro^ tural 
duction in India. Mollison [Texibooh Ind, Agri., iii., 262) gives a brief 
but instructive account. He there speaks of the crop being extensively 
grown in the betel-paka and pepper gardens of the Sirsi and Siddapur 
Talukas of Kanara. It thrives under the same conditions of soil, etc., situation, 
but by preference is grown in a cool, very shady garden with soil kept 
continuously moisfc. In Kanara the crop is chiefly raised from seed. 

The sowing season % September-October. But the beds require both Seed, 
shade and shelter from the sun and rain. If the seeds germinate too Reason, 
thickly they should be thinned out and the seedlings transplanted into 
rice seed-beds, but shaded by a temporary protection of palm-leaves. 

When four feet high and fifteen to eighteen months old, they may 
be carried to their permanent positions and finally transplanted Final 
from March to June, or again from September to October. Pits 18 
inches square and 18 inches deep are dug in the same lines as the betel- 
palms and intermediate between two trees. Into these pits the car- 
damoms are deposited and supplied yearly, in March and April, with leaf- 
manure. They come into bearing but do not yield much during the 
first year after transplanting. The flowers appear somewhat irregularly Flowering, 
in April and May, and the fruits form in June and July. The capsules 
are in season in September and October. Each should be severed 
from the scape and not plucked. If plucked, the pressure of the fingers Piucfciag. 
may burst the capsule. After being dried in the sun for two or three 
days the fruits are hand-rubbed to remove the attached stalk and calyx. Treatment. . 

A too hot sun or too long exposure to the sun may dry the fruits (capsules) 
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too quickly and thus cause them to hurst and thereby to be lowered in 
value. In a fully stocked betel-nut garden there can be 300 to 400 carda- 
yieid. mom plants to the acre. A well-grown plant may yield up to half a pound 

of dry cardamoms. Light showers in April and May are favourable. 
Bleaching. The 6uits are dried and bleached in particular ways, according to the 
market for which destined. The waters of certain wells are moreover 
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supposed to produce particular colours and flavours. The system above 
briefly reviewed is that also followed in Mysore— -viz. production in betel- 
palm plantations. 

ARB A AND YIELD, — Ludlow observes that when from one stem four scapes 
are thrown out, the crop is regarded as full ; if only three, it is a three-fourths 
crop ; if two, a half crop ; if only one, a quarter crop. “ One raceme will have 
from eight to fourteen branches, and each branch from three to six pedicels. 
When the crop is good, the branches are close together ; when bad, the racemes 
are long and the branches far apart.” “ Fruit is occasionally borne on the upper 
part of the stem, but this is very rare.” He further estimates that a garden of 
484 square yards in area would give on an average 40 seers of green cardamoms 
or 10 seers of dry fruits. The actual yield, as published, by plantations is 
variously stated, and seems to range so greatly that the differences would be best 
accounted for by supposing that returns of green fruits had been contrasted 
with dry, or that they denoted diversities in stock rather than of soil or methods 
of cultivation. In Mysore 28 lb. are spoken of as the yield per acre, and in 
Ceylon 170 lb., although even as much as 400 lb. have been mentioned. In a 
circular issued by the Madras Government in 1903, the yield per acre is recorded 
as from 11 lb. to 700 lb. Omitting the extremes, the more important returns given 
in that circular were Dindigal, 931b. ; Palni, 125 lb. ; Kodaikdnal, 250 lb. ; Wjmaad, 
421b. ; Calicut, 50 lb. ; Uppinangadi, 49 lb. ; and Kasaragod, 56 lb. The difference 
between green and dry pods has been expressed as four to five bushels shrinking 
to one. 

Very little can be stated regarding the total area imder cardamoms. There 
may be said to be two Indian areas, viz. the Madras and Bombay Presidencies. 
The former, which is often given the wider signification of South India, may, so 
far as cardamoms are concerned, be split up into (a) under British Indian Ad- 
ministration, or Madras proper ; (6) the British Administration of Coorg ; (c) tmder 
the Native State of Mysore ; and (d) under the Native State of Travancore. Such 
particulars as are available regarding these areas are disjointed, and often do not 
refer to one and the same year. Cardamoms are of course returned under “ spices 
and condiments,” and it is only occasionally that the provincial details for these 
are forthcoming. The Madras Government published, however, in 1903, a state- 
ment of the cardamom area for the year previous. This showed Madura — 
(Dindigal, Palni, Periyakulam, and Kodaikanal) — as possessing 3,714 acres with 
a yield of 649,281 lb. Malabar — (Chirakkal, Kottayam, Kurumbrandl, Wynaad, 
Calicut, and Ernad) — with 1,586 acres and 24,496 lb. yield. South Kanara — 
(Cundapur, Uppinangadi, and Kasaragod) — with 1,260 acres and 68,828 lb. yield. 
These give grand totals of 6,660 acres and 742,605 lb. In the small British Pro- 
vince of Coorg there are said to be about 60,000 acres retained for cardamom- 
growing, with, in 1902-3, 1,107 acres actually under the crop and say 50,000 lb. 
production. Turning now to the Bombay Presidency : in the official Season and 
Crop Report it is stated that the area in 1903-4 rmder cardamoms in the Kanara 
district came to 3,837 acres, or roughly half the area devoted to it in South India. 
If, for the purpose of comparison, the yield be accepted as on the same ratio, the 
production of Bombay should be 370,000 lb. In 1906-6 the area had increased 
to 4,673 acres. 

The available information regarding Mysore and Travancore outturn is even 
more unsatisfactory than for the British districts. A few years ago the Travan- 
core Cardamom Hills Planters’ Association was established, a direct indication 
of the industry having in South India (as in Ceylon) passed to some extent into 
the hands of European planters.** Of 1903 it has been said that 4,000 acres- of 
cardamoms were owned by European planters. According to Mr. Bourdillon 
there are some 26,000 acres returned in Travancore as the cardamom area. 
Doubtless only a small proportion of that is in any one year actually der the 
spice. The produce of the Travancore plantations has been given as 660,000 lb., 
or just a little under that of Ceylon, which is obtained from an area of 10,000 
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acres. The yield of the Mysore plantations would seem to be about 200,000 lb., 
and the cultivation would appear to be mainly in Kadur district. 

The figures given above (if reliance can be put on them) would show a total 
production in all India of close on 2,000,000 lb. per annum. But that figure All India, 
is mentioned purely and simply as suggestive, and must not be seriously accepted. 

In the Annual Review of Forest Administration for British India^ issued by the 
Inspector-General, returns are given of cardamom-production within Forest 
Reserves. The volume for 1903-4 shows the value of the cardamoms exported 
to have been Rs. 3,37,000 as compared with Rs. 4,16,000 the previous year. 

TRADE. — In the European markets cardamoms are spoken of under Trade, 
the terms “ Shorts,” “ Short-longs ” and “ Long-longs.” The “ shorts ” 
are from a quarter to nearly half an inch in length, and the “ long-longs ” 
an inch and over in length. The “ long-longs of modern commerce, it Grades, 
has been contended above, would seem to be the greater cardamom 
of early writers and the produce of the plant designated by planters 
the “ Mysore or Ceylon cardamom.” They are finely ribbed, of a pale 
colour, and the seeds are grey or almost white, and shrivelled when dry. 

The “shorts” are the Malabar or Wynaad cardamoms, and accepted 
as the finest grades, the ripe seeds of which are black. 

In most recent reports the statement occurs that overproduction has Price, 
lowered very seriously the price. It, would appear that in many of the 
abandoned cofiee plantations of Coorg, cardamom and orange cultivation 
has been attempted, and with some degree of success. There has all over 
the cardamom area been for some years past a steady expansion of pro- 
duction, so that no doubt there is some truth in the story of overproduc- 
tion, Still, it cannot be exactly said that the limits have been reached 
of the world’s demand for this spice, and a fall in price is naturally the first 
incentive to increased consumption. The exports to foreign countries increased 
during the undermentioned years have at all events shown an expansion in 
quantity and a shrinkage in price. They were in 1899-1900, 191,120 lb., Foreign 
valued at Rs. 3,27,750 ; in 1902-3, 302,9401b., valued at Rs. 4,16,242 ; in xports. 
1905-6, 295,390 lb., valued at Rs. 2,97,513; and in 1906-7, 202,374 lb., 
valued at Rs. 2,19,172. Of that traffic Bombay and Madras are the chief 
distributing ports. The coastwise returns, moreover, show that Bombay 
drew on Madras for its supplies . Of receiving countries the United Kingdom 
usually takes the first place, and is followed by Arabia, Aden, Germany, 

Turkey dn- Asia, Persia and Egypt, But perhaps the most surprising 
feature of the traffic is the fact that India IMPORTS cardamoms very largely Imports, 
from Ceylon. In 1903-4 these imports came to 269,132 lb., valued at 
Rs. 1,98,710, and in 1905-6 to 435,407 lb., valued at Rs. 2,58,083-— as 
much in weight, but comparatively less in value than the corresponding 
exports. We thus learn that India is itself by far the most important 
consuming country for cardamoms in the world. 

L U IN GO AG AN A, Gaertn. ; FI. Br. Ind., vii., 294; D. .P., 
Duthie and Fuller, Field and Garden Crops, ii., 10, pi. xxviii. ; Gramine.®. 

It has been established by Sir J. D. Hooker that B. indica, Gaertn,, is 
the wild form of which J57. coracanu is the cultivated state. There would 
therefore seem no urgent necessity to discard for the present the time- 
honoured name by which this millet has beenknown to those interested in the 
food supply of India. The wild plant is said to occur all over the low country Wild and 
and to ascend to altitudes of from 5,000 to %G00 feet on the Himalaya. 

It is distributed throughout the tropical regions of the Old World, but only 
introduced into the N ew. As an Indian cultivated plant, however, it 
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might he more correctly spoken of as met with chiefly on the hilly tracts. 
With the hill tribes of Southern, Western and Northern India it is an 
important article of daily food. It is mentioned in The Bower Manuscript, 
of the 8th century, and is the rdjika and rdgi of Sanskrit, and known in 
almost every vernacular language by names either derived from these or 
from what are possibly even more ancient aboriginal names : — marud, 
mandud, makra, mandal, mandwa, meruya, ndngli, ndchui, nachiri, ndgli, 
hode, Jcodou, koda, kodra, kayur, kevar, kelvaragu, kutra, kurakan, rotka, 
rdgi, rdgulu, tamidelu, taindulu, hdvto, etc. 

Varieties and Eaces. — There is perhaps little or no doubt that as a 
cultivated crop this originated in India. There are at all events three 
or four allied wild species regularly resorted to as articles of food in times 
of scarcity and famine. And moreover, of the cultivated plant there are 
in India several fairly distinct forms which almost of necessity denote 
antiquity of cultivation. JE. stricta^ Roxh,, has the spikes quite straight 
and more numerous ; is in consequence a very productive plant. Box- 
burgh, speaking of Ilajamundry (FI. Ind., i., 344), describes this as the 
pedda (or great) solu and says it is a later crop than the ordinary ponassa 
(or QSLilj) solu. He then adds that there is still a third and even more 
productive form than either, namely the maddi ruba solu. It requires a 
rich soil but gives an increase of 500-fold. 

Other writers refer similarly to early and late forms of this millet. 
Mollison (Textbook Ind. Agri., iii., 56-60), for example, observes that in the 
Konkan and the Ghats districts the early crop is halm and the late garvi ; 
the former ripens about the end of September or early October, the latter at 
end of October or early November. It is therefore a rainy- season crop, and 
is usually sown on land that is too shallow or too poor for rice or too steep 
for terracing. But if the rainfall be well distributed it succeeds even on 
clay loams. The variability of the plant may in fact be regarded as a 
direct consequence of the class of soils on which grown. On stony and 
sandy soils the form that approximates most nearly to the wild state 
(jEJ. indica) can alone be produced, audit is an inferior early crop. Erom 
that to the large and vigorous late forms of richer agricultural regions, 
an endless series of adaptations may be chronicled. 

CULTIVATION.— Bengal. — ^Until it is recollected that Bengal has large tracts 
of mountainous country it cannot be realised why this province holds the second 
position of importance in the cultivation of the present millet. The Bengal 
districts of production may be given here in sequence of value : — Darbhanga, 
Bhagalpxir, Hazaribagh, Muzaffarpur, Patna, Gaya, Shahabad, Sarun and 
Monghyr have each from 250,000 down to 40,000 acres under the crop. The 
normal total acreage under it is about one million acres, and the outturn has 
been put at 10 maunds an acre. Buchanan-Hamilton (Stat. Acc. Dina/., 1833, 
173, 182) describes the method of cultivation as a mixed crop with summer rice 
and Ca^arLtts. In connection with Bihar he says it is grown as a summer 
crop broadcasted or transplanted, but of Bhagalpur there are two crops, one 
gathered in November-December, and the other three months earlier. Basu 
{Agri. Lohardaga, 1890, 63-6; also Palamau, 2S-9) calls mdrua an upland 
cereal. There are two main varieties, an early red ZdZM fand a late white 
charkd; the former is a bhddoi crop which is harvested from August 15 to 
November 15, according to the season of sowing, the race of plant grown, 
nature of soil, and degree of ramfall. It is usually transplanted and has this 
advantage, that harvest can be deferred to suit the convenience of the culti- 
vator. Col. J. J. Wood speaks of the marua as widely and extensively grown 
in Chota Nagpur. Banerjei {Agri. Cuttack, 1893, 74-6) remarks that the 
mandia is an upland cereal and attains a height of 4 to 5 feet and bears grains 
of a reddish colour. The fields are prepared in May to July and the plants 
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raised in a seed-bed and transplanted with the first good showers. The crop is Seasons, 
ripe ■ August-September. The ears alone are cut ofi and the stems left in the 
ground to be browsed by the cattle. It will not grow on land that is inundated, Crop of Dry 
nor even where the water lies for any time. It is essentially a crop of undulating 
well-drained soils. — 

United Provinces. — This millet is unimportant in these provinces. The IT. Prov. 
normal area under it does not much exceed 200,000 acres. It is, in fact, 
within the hill tracts only that it assumes importance. Of Allahabad it 
is said Ttiarua or W/<xTctg is sown on good soils near the villages sometimes 
with judr, more often alone and on manured land. The seed is broad- 
casted and ploughed in, but it may be transplanted from a nursery. Duthie 
and Fuller {l.c. 10), on the other hand, say of Jaunsar Bawar that it forms the 
chief article of food of the hillmen and is grown on the very poorest soil, often Food of Hill 
yielding a crop from mere stones and shingle. It is very rarely raised on the 
hilly country to the south of these provinces, where its place is taken by kodon, othefSops F^il. 
It grows, however, to a greater or lesser extent all over the provinces, and in the 
more fertile districts its cultivation is often attended with considerable care which 
results in a very large weight of produce. It suffers much from heavy rain, 
so much so that a good year for rice is generally a bad one for mandua. In 
Garhwal mandica is sown in April and reaped in October. It is often thinned 
out from one field and planted in another. In Kumaon it is cultivated both in 
ordinary agricultural lands and freshly cleared jungle. By October-November Seasons, 
the crop is ripe and the ears are cut off, tied in bundles, and stacked for 
some twenty to twenty-five days, when they begin to ferment, and when warm 
are spread out and dried, then threshed. In IsTepal there are two forms 
cultivated : one sown broadcast in May and June, the other raised in seed- 
beds and transplanted in June and July. Both forms grow and ripen in the 
rains. The broadcasted form is reaped in October, then transplanted in November. 

It is never, as a rule, sown on land suited for wheat, rice or sugar-can^. 

Panjib. — ^In this province JEieusine holds a very subordinate position among the Pan jab. 
foods of the people, since the normal area under it does not exceed 40,000 acres. 

Baden-Powell {Ph. Prod., 1868, 245) says this is principally a hill product, but is 
also cultivated in Sialkot and a few other districts. In the Memoirs written 
by the Emperor Baber occurs a reference to huzeh, a kind of beer consumed by Bmeh Beer, 
him on December 28, 1525, in or near the district of Sialkot. ^ Mr. W, Gold- 
stream, in a commimication to the writer, says the grain of this pulse lasts in Grain, keeps well, 
store much better than other grain. It is extensively grown in the Simla Hill 
States and comes into season in October. In the Kangra district it is an important 
food crop. In the Panjdb plains it is most frequently met with in the Karn^l 
district, but chiefly in the Khddar. It is not uncommon in Jhang, especially 
in Chiniot. It is valued as a fodder crop, and may be cut two or three times T'odder Crop, 
in the rains. ^ ^ ; , 

Bombay and Sind. — ^Western India having extensive hill tracts, this millet ombay. 
becomes of considerable value. The normal area under it is about half a million Area, 
acres. Dr. A. Gibson wrote a series of notes on the Agriculture of Western India 
{Journ. Agri.~B.ort, Soc. Ind. (Corres'p. and >S^c?ecA), 1845, iv., 54-5), and the re- 
marks he makes under this plant are well worthy of careful consideration. The 
form M. strict€i, he says, is met with in gardens below the Ghats, where alluvial 
soil and stream water are available, while JE. eoraca'na .is the hill form, a smaller 
plant and much less productive. Mollison says that ndgli occupies the :^th 
place among the Bombay cereals. In Kaira, Ahmedabad and Baroda districts 
of GujarAt, heavy crops are produced on highly assessed alluvial soil. Else- 
where the cultivation is chiefly confined to the poorer uplands of the Ghats. 

It is grown in districts of heavy rainfall, on land too light for rice. Seasons. 

In Gujarat it is sometimes drillTsown, but is usually’ a mixed crop and 
most frequently transplanted. In the uplands of the Konkan and the Deccan 
it is often raised on steep land and is then broadcasted. For this purpose the 
sod is often burned with the brushwood {rdh), and the seeds are sown along with 
the ashes. The outturn varies so greatly that no general figure can be 
quoted. It may range from 700 to 1,600 lb,, of grain and 2,000 to 2,400 lb. Yield, 
of straw. 

Madras, Mysore, and Coorg. — South India is the chief region of production. adras. 

The normal area under it in the British districts comes to close on two million Area, 
acres, but in Mysore State alone the area is usually well over two m i lli on ms, 
so that the total for South India might be put at 4^ million. The British 
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THE EAGI MILLET 

districts of greatest importance are Salem, Coimbatore, Cuddapah, North Arcot, 
South Arcot, Trichinopoly, Anantapur and Vizagapatam, in the order enumerated. 
The Mysore districts are Mysore, Tamkur, Bangalore, Kolar, Hassan, Chitaldrug 
and Kadur. As with other economic products so with this millet, Buchanan- 
Hamilton {Journ. Mysore^ etc., 1807, i., 100-3, 285-6, 297, 369, 375-8, 403 ; 
ii., 103-4, 254) is a valuable writer. The Deccan Mussulmans, he says, 
call it rdgif the Tamil people kevir, and the farmers say there are three varieties — 
the cari, kempu, and huluparia. It is, near Seringapatam, customary to sow 
all three kinds in the same field. When the rains begin in June the field is drilled 
and Eiettsine and Ciajatitw sown as a mixed crop. To appreciate the value of 
Buchanan-Hamiliton’s account of this millet, the passages indicated above must 
be consulted. They have, however, been reviewed and amplified by Lewis Bice 
{Mysore Oaz., i., 1897, 107-12, a work which is probably more accessible than 
the original). Itdgi is by far the most important single food crop of this State, 
©specially on dry soils. It supplies the lower ranks of society with their chief 
food. The total area under food crops is usually SJ million acres, of which 
alone occupies fully half. 

Very little, however, can be added regarding the South Indian cultivation 
of this millet, to the account given in the Dictionary. Stuart {Man. N. Arcot^ 
1895, i., 267-8) says it is a favourite four-month crop, the grain being largely 
used by the labouring classes. It is not a dainty food, but very nutritious. There 
are four varieties. It is grown both on irrigated and unirrigated land, but most 
commonly in that which is commanded by a well. When dependent upon rainfall 
alone it is sown so as to get the benefit of one or other of the monsoons, that is 
from May to June and from October to December. Under wells and tanks it is 
sown and reaped throughout the year. Only the ears of rdgi are cut as they ripen, 
and, being heaped together for two or three months, the grain is beaten out with 
sticks or trodden underfoot by cattle. It should be kept some months before 
being used. 

MANUFACTURES. — Incidental allusion has already been made to some of 
the edible preparations of this millet. It has the advantage not only that it may 
be left standing on the fields till a convenient time for harvesting, but the grain 
improves by being stored and may be preserved for many years without either 
being attacked by insects or becoming mouldy. These are circumstances of 
the greatest possible value, and have justified this millet being accepted as the 
most desirable for storage against times of scarcity and famine. It is moreover 
one of the most productive of grains and on© which will give a paying crop on 
soils from which hardly any other food can be obtained. It is essentially, there- 
fore, to large tracts of India, the staple food of the poor, and, though not appreciated 
by fastidious tastes, is nevertheless wholesome. The seeds are milled and the 
“ tailings ” (the bran formed of the seed-coats) constitute an article of food with 
the very poor and one which is fairly largely used in the jails of South India. 
[Of. Agri. Ledg., 1899, No. 4.] The husked grain is reduced to flour and baked 
into cakes or boiled into puddings (about the consistency of blanc-mange). This 
• is often improved by being cooked along with one-third rice or cholam flour. 
Church {JFood- Grains of Ind.^ 1886, 89) has given attention to the chemical com- 
position of both the grain and the tailings of this millet. Lastly, numerous writers 
allude to a beer and spirit prepared from the grain. One of the earliest and most 
curious passages on this subject is that given by Baber {Memoirs^ 283, 294). This 
has already been alluded to, but the Emperor’s remarks regarding the people of 
Sewad, Bajour and the neighbouring countries, who make a peculiar kind of huzeh 
(or beer) may be here quoted: — “There is a substance which they call composed 

of the tops 6f certain herbs and of various drugs. They make it round like a loaf, 
and then dry and lay it up. This Mm is the essence from which fhehitzek is made. 
Many Of the potions composed of it are wonderfully exhilarating, but they are 
terribly bitter and ill-tasted. I had thought of taldng this huze%, but, from its 
extreme bitterness, was unable to swallow it : I then took a little mdjun.’^ The 
Emperor repeatedly refers to his special drinking-parties, held not infrequently 
on board pleasure boats, and the gusto with which he narrates his experiences 
might easily enough have originated the English expression “ bousing or 
deliberate intoxication with huzeh (beer). Mr. (now Sir Arthur) Wollaston tells 
me that huzah or huza is Turkish, meaning a drink prepared from corn, and 
that it had been adopted into Persian with the meaning ale or beer. Shaw 
{Travels, 1757, 407) says : “ Besides the use that is commonly made of barley to 
feed their cattle, the Egyptians, after it is dried and parched, make a fermented 
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intoxicating liquor of it, called bouzafiy the same, probahly,*|with the oinos 
hrithinos of the ancients. This is very copiously drunk by the lower rank of 
people.’* (See remarks regarding hoza and mura under Cannabis sativa, p. 257). 

In the Marathd country the fermented liquor of is called ho'jah or 

hojali, and 100 years ago it was perhaps more extensively made than to-day. 

Hove [Tours in Qujarat, etc., 1787, 21) speaks of the adulteration of mowra liquor 
with root. The liquor in question may have been the mctrwa (JEietisine), 

or of course it might have been mahua [itassia), which Hove in another passage 
calls mawra. In Kumaon it is called daru (Bassia, see p. 119). A similar beer 
is made here and there all . over the Indian area of JEieusin e, and throughout 
the Himalaya from Kashmir to Sikkim. It is, however, displaced in Assam and 
the Naga hills by the beer made from Coioc [dzu, see p. 396), also more recently 
by European alt Liquors (see pp. 757-8). 

Area, Yield and Trade, — The total area for all India devoted to this Total 
crop averages from 5-| to million acres, of which nearly two-thirds are in 
South India. It is possible that were returns for Hyderabad (Deccan) and 
other States (not at present obtainable) added to the returned area, the 
grand total would not be far short of 7,000,000 acres. The yield is variously Seren Miiuoa 
stated at from 5 to 10 or more maunds per acre. If a yield of 400 lb. 
be accepted as a safe mean average, expressed to the estimated acreage 
that would show an annual production of 25,000,000 cwt. of edible grain 
— a by no means insignificant item in India’s food supply. To South 
India, which approximately consumes two-thirds of that amount, it is an 
exceedingly important article of diet. There is no mention of this millet 
in the foreign trade of India, so apparently the produce is entirely consumed 
within the country. 

lO TRYA JAPONICA, Lindl. ; FI Br. Ind,, ii., 372 ; 

Eirminger, Man, Gard. Ind, (ed Cameron), 250 ; Rosacea. The loquat 
or Japan Medlar. 

A tree indigenous in China and Japan : cultivated in Northern and Eastern 
India, and, like the litcM and other Chinese plants, is most successfully grown in 
Assam. The fruit is much appreciated and comes into season about the middle 
of March, and may be purchased almost everywhere in India for six weeks or two 
months thereafter. 

lOD N ON ANF ACTUO UM, DC. ; FI. Br. Ind., i., D- -r-. 

350; Malvace^. This is the White Silk-cotton Tree, the Kapok Tree 
of the Dutch, and in India is the safed simal, eenihal, katan, hatian, sham- apok. 
eula, hatsawar, ilavam, huruga, pur, kadami, dudi mara, pania, etc. Is 
a moderate-sized tree fairly plentiful in some parts of W estern and Southern ' 

India and Burma, but doubtfully indigenous. Largely planted around 
villages and temples, and if a demand arose for it, of sufficient importance, 
its production might be greatly extended. 

History. — Jacobus Bontius [Hist Nat. et Med. Ind. Or., in Piso, Ind. Vtri. re 
Nat. et Med., 1658, 105) was perhaps the earliest author to figure and describe this 
tree. He lived in Batavia in 1629, but it is not quite clear whether his Abor 
Lanigera (which he identifies with the Gossampines of Pliny (bk. 12, ch. 10, 

11) had been seen by him in the Malaya or in India. His engraving though 
quaint, is unmistakable, but he describes the tree so minutely that without his 
figure even, there would be little difficulty in identifying the plant as JEriodenaron. 

The oblong pods produce wool that cannot be carded as it is too short, but through- 
out India it is sought for as a material with which to stuff couches and cushions. 

It is in p sing worthy of remark that Bontius makes no mention of the true 
cotton, nor of the red-silk-cotton tree, both of which he must have seen ’ India 
at least. From this silenee it may be inferred that the Abor Lanigera a 
Batavian tree. 'Rh.Qede [Bort. Mai., 1682, iii., tt. 49-51) gives a sketch of it 
not unlike that of Bontius, but his other pictures might be described as quitO cka 
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good as many others produced up to two centuries later. He tells us that it 
occurs everywhere in Malabar and bears fruit in January and February and puts 
on fresh leaves in March and April. Hence if it be not indigenous to India it 
must have been introduced at a very early date. 

Properties and Uses, — From the bark a medicinal Gum is obtained ; the wood 
is employed as a Tanisting material for leather, and from the bark an inferior 
bast Fibue is sometimes prepared. The seeds yield 28 per cent, of an Oil that 
much resembles cotton-seed oh, and the cake is found to be a highly beneficial 
cattle food. The oil is used in Holland as food and in the manufacture of 
soap. It dries more rapidly than cotton-seed oil. The Wood is of poor 
quality, and is only of use in the construction of toys. But interest in the 
plant may be said to be concentrated in the;FLOSS or Silk-cotton obtained from 
the fruits. This is Imown to commerce as kapok, a Butch-Malay word derived 
apparently from the Sanskrit karpdsi just as the most general Indian name for 
the tree is hatian, a word derived from the Arabic katan, and thus its names 
suggest the similarity of the floss to cotton. Gamble (quoting Trimen) very 
properly remarks that the kapok cotton is obtained, not from the testa of the 
seed but from the wall of the capsule. This is perhaps more than a botanical 
peculiarity, and doubtless accounts for some of the characteristics of the floss, 
which is used in nature as a packing material for the seeds, but is not, like cotton, 
formed from the seeds themselves. Kapok is of better quality than the corre- 
sponding cotton of JSomheioc as it is more elastic, and when used for upholstery 
is less liable to knot. Both Bontius and Rheede (as already shown) mention that 
the cotton is used in stuffing couches and cushions and is held in great esteem 
because of its softness. Rumphius {Herb. Amh., i., 196, t. 80) tells us that in his 
time (1750) the tree was very abundant in Java and had been carried from there 
to most of the Malayan islands. He further remarks that although the fibre is 
too short to spin, it is largely used for filling cushions and has the advantage of 
not being, like ordinary cotton, easily rolled into balls. During the Colonial 
and Indian Exhibition of London (1885-6) I showed samples of Indian kapok 
and other silk cottons and urged the claims of this particular fibre to attention* 
It is only within the past decade or so that the subject seems to have attracted 
the notice of Indian merchants as being something more than a curiosity. It 
would thus almost seem as if the plant had been in India more highly esteemed 
over two centuries ago than to-day. And it is precisely in upholstery that 
the fibre has in Europe come into prominence. Fairly largely exported from 
Java. In 1898, for example, the traffic came to 51,919 bales, and in 1901 to 74,123 
bales. Of the last-mentioned year’s consignments 45,631 bales went to Holland, 
23,192 bales to Australia, and 6,300 bales to the United States. The supply 
received by Holland in 1903 was 51,918 bales. Ceylon would also appear to 
have commenced to export this fibre. India exports none, and the local demand 
even is insignificant, JSom&aa? floss (see p. 168) taking its place. 

According to some writers the increasing demand for this floss in Europe 
necessitates belief that it is being used for textile purposes. But it is too fine, 
light, smooth and slippery to be easily spun, unless used as an admixture with 
other flosses. It is reputed to be employed in Bordeaux for the manufacture of 
soft non-conducting felts. Attempts have unsuccessfully been made to blend 
it with the fur fibre of the coney and hare, in the production of the “ nap ” of 
silk hats. The Kapok Supply Company of London announce that they are now 
using it very largely in the construction of life-belts, lifebuoys, etc., and that it is 
regarded as superior to cork or hair since much more buoyant, softer and cheai^per. 
Life-jackets may be padded with kapok o.Tid rendered waterproof by being lined 
with waterproof cloth. It is, however, as already mentioned, in upholstery mainly 
that kapok has found its most important use. It is largely worked up for 
cushions, pillows, chairs, bedding, etc., in HoUand, Germany, Australia and the 
United States, but only to a comparatively small extent in England. For these 
purposes its non-hygroscopic character, its softness and resiliency render it 
peculiarly suitable. It is also less absorbent, less liable to harbour insects, and 
% can be sterilised by heatiag at least three times without being seriously damaged. 
With so much to recommend it, tji© apathy preserved in India is remarkable ; but 
there is this to be said as possibly explanatory, viz. that so far the Indian floss 
has fetched less than that of Java. This is by some believed to be due to defec- 
tive methods of collecting, cleaning, packing, pressing, etc. ; by others, and perhaps 
with greater reason, as due either to climate or stock of plant grown. Certainly 
the opinion advanced’ by some writers (in the Indian press particularly) that 
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Jcapoh is but a Dutch name for the well-lmowu semal cotton — the floss of JSonthaoc 
— is quite erroneous ; the floss oi JE^^oiienaron is far superior to that of JBomhax, 
and the two must never be confused with each other. The best qualities of Java 
hapoh are said to fetch from 7d. to 9d. per lb., the Indian not much more than 
half these sums. The double profit of floss and oil-seed should make the cultiva- 
tion of hapoh profitable in all hotter moist tracts of India that possess an insular 
climate. The subject is being vigorously taken up in both the French and 
Grerman colonies, ahd is well worthy of special consideration in India. [Of. 
Watt, Select Beo. Oovt Ind., 1888, 329-39 ; Mo odeen Sheriff, Mat Med. Mad., 1891, 
66 ; Cameron, For. Trees Mysore andCoorg, 1894, 30-1 ; Morris, Kew Bull., 1896, 
204-7 ; also Oantor Lect in Soc. Arts, 1895, 897 et sag. ; Dodge, Useful Fibre 
Plants of the World, 1897, 160 ; Gamble, Man. Ind. Timbs., 1902, 91-2 ; Talbot, 
List Trees, etc., 1902, 40; Hannan, Textile Fibres of Comm., 1902, 71 ; Cooke, 
FI. Pres. Bomb., 1903, i., 121 ; Wiesner, Die. Bohst des Pflanzenr., i., 264-6 ; 
Perrot, Prod. Bombax etKapoh, inL’Agri. Prat des Pays Ohauds, 1905, v., pt. i., 
22-39 ; Hanausek, Micro. Tech. Prod. (Wintonand Barber, transl.), 1907, 68, 368.] 

RYT RINA, Linn, ; FI. Br, Ind., ii., 188-90 ; LEauMiNOS^. 
A genus of trees with prickly brancbes, large pinnate 3-foliate stipellate 
non-glandular leaves and conspicuous racemes of papilionate flowers, 
the petals being very unequal so that tke standard is mucb. tbe largest. 
There are some seven or eight species indigenous to India and widely 
cultivated remote from their truly wild habitats. They are the Coral 
Trees (or Mochi-wood trees of Madras), the parijdta of the Sanskrit, and 
their generic vernacular name is mandar or madar. 

. in ca, Lamk. ; a native of Bengal near the sea, cultivated elsewhere ; is 
the pdlitd-nmndar, paringa, etc,, and may be recognised by its blackish priclfles. 
Perhaps this is the species figured and described by Bontius (in Piso, Ind. Utri. 
re Nat et Med., 1658, 136) in 1629. , lithosper a, Biume, is a native of Burma, 

Java and the Philippine Islands. A favourite with some of the coflee planters. 
It has large broad leaves and is often almost devoid of prickles. , suberosa, 
Roxb., is a native of the more interior tracts. It is characterised by having a thick 
corky bark and is the pdngrd (or pdngdrd), mandal, muni, etc. 

These and other species have from the most ancient times been employed in 
Indian agriculture as shade-trees and as supports for climbing plants. The belief 
is universal that they exercise a beneficial influence on the soil, though the ex- 
planation of this circumstance, like the employment of clover in Europe, remained 
inexplicable till the discovery had been made of the value of the root tubercles of 
these plants in harbouring nitrogen-feeding bacteria. The following crops may 
be mentioned as those specially noted in wMch these trees are used — A.re<i<t palm 
(p. 84), €offea, (pp. 379, 383), Pepper- vine (p. 899), and Tea (p. 228). Wf.Agri. 
Joum. Ind., 1907, ii., pt. 1, 83.] 

YTH XYL N, Linn. ; Line^e. A genus of shrubs or 
trees of about fifty species, natives of warm countries, six of which are 
Indian’. 

. Coe , Lam. ; De Candolle, Oriq. Cult. Plants, 1884, 135 ; Warden, 
Erythroxylon grown in India, Journ. Agri.-Hort. Soc., 1888, viii., n.s., 127-57; 
Hooker, Bot. Mag., 1894, 7334 ; Cat. des PI. Boon, pour les Colon., “LHort. 
Cofcn.,” 1900, 78; Eusby, JDrugg. Circ. and CJiem. Gaz., Nov. 1900 ; 
Ureenish, P/iarmaceiAi. Journ., 1904, 493-6 ; Nicholls, Texibooh Prop. Agri., 
1892, 234-7 ; Heuzc, Les PL Indust., 1895, iv., 251-5; Wright, Coca, 
1907, 75, 109, etc. This is found in various parts of South America, 
but according to De Candolle is indigenous only to Peru and Bolivia. 

Introduction into India. — The Coca plant was introduced into Ceylon from 
Kew in 1870. At a committee meeting of the Agri. -Horticultural Society of 
Madras in May, 1876, a letter was read from Mr. Joseph Stevenson in which he 
suggested the propagation of the plant, in view of the probability of its becoming 

m erce. No steps, however, were taken till 1885, 
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when, owing to the discovery of the value of cocaine as an anaesthetic, the demand 
in Europe for the Coca leaf was rapidly increased. About then the Agri. -Horti- 
cultural Society of India distributed young plants from their Calcutta Gardens 
to the various tea-growing districts, and in the same year the Government of 
India addressed the Secretary of State for India, with a view to ascertain the 
method of preparation of the leaf as pursued in South America. 

Cultivation. — Various attempts have, however, been made to grow iE. eoe« in 
India. Those in the Sikkim (Cinchona plantations) were a failure, but on the slopes 
of the Nilgiris and other parts of the Madras Presidency the plants have thriven 
much better. The slightest degree of frost appears to bo fatal, and for this reason 
cultivation on the higher Himalaya has been abandoned, but at lower altitudes, 
from about 100 to 2,000 feet above sea-level, more encouraging results have 
been obtained. It is said that in Assam and Sylhet the plant has been grown 
satisfactorily. But it is affirmed that several species, besides the one here 
specially indicated, are employed as sources of cocaine, in addition to not a few 
well-recognised varieties of the true cocaine plant. From the leaves the crystal- 
lisable drug is obtained. Some of the species contain a large quantity of the drug 
not in a orystallisable form, and in consequence are comparatively valueless. 
It is, therefore, essential to obtain the correct plant, and to know whether the 
climate and soil of a proposed new plantation favour the formation of crystal- 
lisable cocaine. It is usually affirmed that for that purpose a rich and light 
soil is required. In other words, the plant is grown most successfully on well- 
drained moist loams, rich in humus; but as it exhausts the land, manuring 
is necessary after heavy cropping. There are said to be two chief varieties, one 
with small, the other with large leaves. These may be raised from cuttings, 
but if cultivated to any extent, seedlings should be produced in nurseries and 
the young plants put out into the fields when from 8 to 10 inches high. A 
writer in the Journal of the Agri.-Horticultural Society of India urges the neces- 
sity of a liberal supply of water to aid in germination. High rainfall is essential 
for the growth of the plant. In the Andes the only climatic variation is in degrees 
of humidity, and it rains more or less every month. The first harvest may be 
expected eighteen months after the time of planting, and once successfully 
established, the shrubs yield for forty years. 

The leaves are ready for gathering when they become rigid and break on 
bending. Two, three or even four crops may be obtained in one year from 
strong plants in rich soil. The leaves are picked singly, but care must be taken 
not to pluck leaves nor shoots too young. A dry day should be chosen for har- 
vesting and the picking should not be carried beyond noon, so that the leaves 
may be exposed severed hours in the sun to dry. In India various methods of 
artificial drying in tea-driers or charcoal chulas have been experimentally tried. 
The dried leaves should be put aside for a day or two, and then packed. The, 
best method of packing coca is to seal it up as soon as it is perfectly dry, in air^ 
tight packages, similar to those used for tea. Shipping should take place as 
soon as possible, for the leaves keep in good condition a much longer time in 
temperate climates than in the tropics. No commercial attempt has as yet 
been made to separate the alkaloid and its salts in India, though reports have 
appeared of the results obtained in the laboratory with Indian leaf. Hooper 
{Bept. Labor. Ind. Mus. (Indust. Sec.), 1900-1, 20-1), records, for example, the 
results of his examination of samples from Assam and the Wynaad. It was 
found that the leaves rapidly deteriorate if kept for any length of time, more 
especially if imperfectly packed. 

The leaves have the property when masticated of communicating a remark- 
able sustaining power, due to their containing cocaine. On this aocoipat they 
are chewed by the Peruvian Indian, and are to him what betel pan is to the Hindu, 
Tcava to the South Sea Islander, and tobacco to the rest of mankind. Both the 
alkaloid and its salts are stimulant and restorative. Injected hypodermically 
or painted externally, they produce local anaesthesia, and are much used in 
minor operations, particularly in ophthalmic and dental surgery. Its employment 
in this form was first recommended by Dr. C. KoUer of Vienna in 1884, though the 
anaesthetic action was known twenty years previously. [Of. Kew Bull., 

1-13 ; 1894, 151-3 ; Pharmacog. Ind., 1893, iii., 131-4, app. ; Garsed, Brit, 
and Colon. Druggist, 1901, xl., 413; Lenton, Pharmaceut. Jowrn,, 1903, Ixx., 
390-1, 420-1 ; Garsed, Pharmaceut. Journ., 1903, Ixxi., 784-91; Hooper, 
Cota and Cocaine Habit, Lecture in Statesman,'"^ Poh. 19, 1904 ; Picket, Veg. 
Alkaloids, 1904, 232-7; White and Humphrey; 1904, 136-40.] 
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Trade and Cocaine Legislation. — The records of the traffic in the drug are very 
meagre. The world’s supply comes chiefly from South America, but recently 
Ceylon has begun to export a small amount. India is thus mainly interested in the 
import traffic, and the repressive measures of the Government. The quantity 
imported was returned in the official statistics for the first time in 1903, when 
it amounted to 1,400 oz., valued at Rs. 18,442. In 1904-5 it was 5,431 oz. 
(Rs. 69,916), and in 1906-7, 1,771 oz. (Rs. 19,999).' Hooper has published a 
graphic sketch of the growth of the Indian habit of cocaine indulgence. This 
has also been fully discussed by Dr. K. C. Bose and other writers {Ind. Med. 
Gaz., Oct. 1901 ; March 1903). The Bengal habit seems to have originated 
in Bhagalpur, and spread to Calcutta. Shortly after it was carried to Bombay 
and Rangoon. So rapidly and alarmingly was this new vice being taken 
up that the Government of Bengal, with most praiseworthy zeal, in which it 
was also followed by the other Governments and Administrations, adopted 
repressive measures. In a notification of October 24, 1900, cocaine was in- 
cluded in the definition of “ intoxicating drugs.” In February 1902 the sale 
of the drug without a license became illegal. A further enactment of 
December 1, 1903, limited the amount that could be held or sold at one time. 
In consequence importations that would have exceeded the limits of possession 
were seized by the Customs authorities, and returned to the countries from 
whence procured. It can thus be affirmed that a wholesome check has been given 
which it is hoped may in time completely repress this most pernicious utilisation 
of an otherwise valuable medicinal agent. 

ono ynu , Roxh., FI. Ind., ii., 449; FI. Br. Ind., i., 414; 
Talbot, List Trees, etc., 53 ; Gamble, Man. Ind. Timbs., 116-7. 
Tbe Bastard Sandal or Eed Cedar, devaddram, ndt-M-deoddr, simpuliccai, 
sammanathi, thasadaram, chembulichan, bendde, Tiuli, kuruvakumara, 
jivadali, kumbulukay, devaddru, adavigordnta, gathiri. A shrub or small 
tree found in the dry forests of the Deccan, Karnatak and Ceylon. 

The wood is said to yield an Oil, used as a preservative for Native boats. 
It resembles tar, and is known in Ceylon under the name of dummele. It is 
extracted by packing pieces of the wood in an earthen pot inverted over a 
similar pot which is surrounded by fire. 

As a Medicine, Moodeen Sheriff {Mat. Med. Mad., 73) describes the 
plant as possessing stomachic, diaphoretic and stimulant diuretic properties. 
In several parts of India the leaves and fruits are used as food in times of famine ; 
in fact they might almost be said to be regularly eaten as a green vegetable. 
It is reported {Ind. For., 1900, xxvi., 619) that during a recent famine in the 
Mysore Province the leaves had been largely eaten by the poorer classes. The 
time for gathering varies from June to December. They are boiled and mixed 
with salt and chillies. Dr. Bidie suggested that “ probably the leaves contain 
some principle like that of JE. Coca,” but specimens analysed by the Govern- 
ment Quinologist in Madras were proved to have no ansesthetic property, but 
to possess a bitter tonic principle which might serve to mitigate the pangs 
of hunger. \Cf. Cameron, For. Trees. Mysore and Coorg, 1894, 44 ; Biscoe, 
Hyderabad Trees, 1895, 6 ; Ind. Pharmacol., 1896, 65.] 

UG NIA, Linn, This genus of Myrtace^ embraces over 100 
species, 120 of which are trees met with fairly plentifully in India. A 
few (such as the Clove, the Rose-apple and the Jaman-plum) are of 
considerable importance. Most modern botanical writers break up that 
vast assemblage of plants into three genera (or sub-genera) under the 
names Jamhosa, Zyzygimn and JEuetigenia. The less important 
Indian species may be disposed of at once and the major portion of 
the available space devoted to the clove, -which although not a native 
of India, is nevertheless traded in all over the country so universally 
as to make it one of the most important of spices, and one which 
the future may see produced very much more largely by Indian 
planters. 
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. ( yzyg“ium) J bolan , Lam,; FI. Br. Ind,, ii., 499; the 
Black plum, Jamau-plum, jdmhu, jaman, jam, jdmbul, huda, ndval, 
nerale, zehri, thabyebyu, etc., and 'perin-njara, according to Rheede {Hort. 
Mai, 1676, V., t. 29). 

A small evergreen tree met with throughout India and Burma, ascending 
the hills to about 6,000 feet. Is chiefly found along river-beds and is specially 
cultivated for its PutncT in gardens (topes) and in avenues. There are several 
varieties that yield much better flavoured fruit than others, but as a rule it 
is astringent, and only serviceable when cooked in tarts and puddings. In 
Goa a wine is prepared from it, and a spirit (jamhava) is spoken of, by recent 
Sanskrit authors, as distilled from the jambu. Some years ago brandy was made 
at Monghyr from the fermented fruit. The j dman is extensively used all over India 
in the manufacture of vinegar (see pp. 1109-10). Recently attention has been 
directed to the Seeds as a cure for Diabetes Mellitus (Christy, New. Comm. PL, 
1893, No. 8, 77 ; Pharmacog. Ind., ii., 26-9). The tasar Silkworm is said to feed 
on the leaves of the tree. The Timber is fairly durable and is largely employed 
for building purposes, for agricultural implements and for well-work, since it 
resists the action of water. It gives a good fuel. The jdmhu is one of the 
trees held in veneration by the Buddhists (Monier Williams, Buddhism, 676), and 
is often planted near Hindu temples because regarded as sacred to Krishna. \Gf. 
Baber, Memoirs, 325 ; Garcia de Orta, Ooll., xxviii. ; Linschoten, Voy. B, 
Ind. (ed. Hakl. Soc.), ii., 29 ; Taleef Shereef (Playfair, transl.), 65 ; Buchanan- 
Hamilton [Stat. Acc. Dinaj,, 166), etc.] 


D. .P., • (J Ibos ) J toos, Linn, ; FI Br. Ind,, ii., 474, A small 

iii., 7- . tree cultivated here and there throughout India, and probably wild in 
Kose-apple. ^Q^gtern Bengal and Assam. The Rose-apple, gulah-jdman (^.e. rose- 
jdman) and nati-schamhu, according to Rheede (Hort, Mai, i., t. 18). 

This fruit is met with throughout Northern and Eastern Bengal, Assam, 
Manipur, and the Naga hills, and has in these countries all the appearance of 
having been long acclimatised, if not indigenous. The Fruit is produced during 
the rainy season, and is about the size of a small apple. By many persons 
it is higlfly esteemed on account of its delicate flavour, but is not juicy enough 
to be a universal favourite. The tree is very ornamental, and is often seen in 
gardens even where the fruit is not appreciated. \_Cf. Boym, PI Sin., 1656, 
pi. F. ; Buchanan-Hamilton, l.c. 196 ; Robinson, Disc. Acc. Assam., 1841, 43.] 


P. .P., 
iii., 
alay 
Apple. 


. (J bo ) m 1 eee sis, Linn, ; FI Br. Ind., ii., 471. The 
Malay Apple, the JcaviJca tree, malaJca jdmrul, and malacca-schambu, 
according to Rheede (Hort. Mai, i., t. 17). 

A handsome tree, native of the Malaya but cultivated in Bengal, South India 
and Burma on account of its fruits — which are large and juicy, though rather 
insipid. [Gf. Garcia de Orta, Coll, xxviii. ; Acosta, Tract, de las Drogas, 1578, 
268 ; Linschoten, Voy. E. Ind. (ed. Hald. Soc.), ii., 29 ; Forster, PI. Esc., 
1786, 36.] 


D. .P,, 

iii., 

ai-jaman. 


X>. 


.P., 


ii., 0 - . 
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. ( yzy iu ) epcul t , Roxh. ; FI Br, Ind,, ii., 498. The 
rai’jdman, paiman, Iciamoni, junsong, boda jam. 

A moderate-sized tree of the Sub-Himalaya from the Fanjdb to Assam, Orissa. 
N. Circars, Burma and Ceylon. It yields an edible Fruit which ripens toward 
the end of the hot weather. It is a valued tree in reclothing the grassy banks 
in the sal and mixed forests, especially of North India. The Timber, while not 
as good as jdman, is employed for building and in the construction of agricul- 
tural ' plements. 

e i c ryophyll t , Thunb, (C py hyll r 

tieu , Linn.); Woodville, Mec?. Bot,, 1810, iii., 538-40, t. 193; 
Smitla., Rees' Cyclop., 1819, vL ;|Hooker, Bot, Mag., 1827, nn. 2749-50 ; 
Jambosa caryopJiyllus, Ndz., 'Englei and Prantl, P^nzenfam., 1S93, in., 
•pt. vii., 85. 

istory.— The name Clove denotes its resemblance to a nail (clavus), hence 
clavo (Sp.), chu (Fr.), nelJcen (Germ.), and mehhah (Pers.). In later Sanskrit it 
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is lamnga, Mr. F. W. Thomas (whom I have had the pleasure of consulting on 
this subject) tells me that the earliest occurrence of the name is in the Ramayana ; 
Charaka is the first medical writer who alludes to the clove. But the word 
lavanga has passed into most of the more recent languages of India, and be- 
come lawanga, lavinga, lahang^ laung, langa, I6ng^ raung, etc., thus showing a 
common source. Mr. Thomas, commenting on the possibility of lavanga being 
a Sanskrit word, says, “ I should think that the chance of its being Malay is 
the greatest. It has a Malay appearance. ... In Malay bunga lavang is the 
term used, bunga meaning gay or variegated, especially a flower. Lavang by 
itself seems to be used for ‘ mace.’ ” [Of. Reinwardt, Reis in den Indischen 
Archipel,, 1838,465 ; Uhlenbeck, Sanskrit Etymology; Encyclop. van Neder- 
landsche lndie.’\ But, in addition, the clove bears in South India the names 
kirdmhu, harampu, etc., words which Dymock {Mat. Med. W. Ind., 1885, 328) 
suggests may have been the source of the caryophyllon. But it is probably 
more safe to assume that these South Indian names were derived from the 
Greek, through the Arabic karanfal. The Tamil name for Ci/k^l^art^4>ntu^nh 
^eyicmietivn is lavanga, and Crawfurd {Diet. Ind. Islands, 1856, 215) gives that 
as the Borneo name for the clove-bark — a species of Cinnamon. In another 
passage (101-2) Crawfurd observes that lawang is a name used by the Malays 
for the clove, but brought to their country by the traders from India. Another 
name for the clove (in the Malaya), he says, is gaumedi, a word which Prof. 
Wilson, it would seem, translated “Cow’s marrow” and regarded as of Sanskrit 
origin. 

The Clove thus bears no undoubted Indian aboriginal names, and was 
probably not known in India much before the 5th century. The clove is not 
mentioned in the Periplus (63 a.d.) among commodities carried from India. 
There would seem, moreover, no doubt that it is the caryophyllon of Paulus 
.^Egineta (Adams, transl., 1847, 160) — a Greek physician who wrote about the 
close of the 6th century a.d., and who speaks of the spice in such terms as to 
imply that it was well known. Passing over several centuries, it may be observed 
that Caspar Bauhin {Pinax Theat. Bot., 1623, 410) was correct when he pointed 
out that Serapion was in error citing Galen. The account of the gariofilus given 
by Serapion (9th century), Avicenna (10th century), and by other Arabs is 
literally transcribed from Paulus. 

It is a well-established fact that the Chinese traded with Amboyna and India 
at a time anterior to any definite knowledge of these countries being possessed 
by the inhabitants of Europe. The Arabs also had a direct commerce of their 
own with India and the Malay Islands. In consequence various commodities 
came to be known to the Indians, Egyptians, Greeks, etc., at earlier dates than 
might be otherwise easily accounted for, and moreover were sometimes spoken of 
as Chinese, Indian, Ethiopian, Arabian, etc., in consequence of the nationality of 
the traders, rather than the countries of supply. Hence very possibly the state- 
ment of Paulus JEgineta (and of most of the early writers) that cloves “were 
brought from India.” As a matter of fact the clove even down to the present day 
can hardly be said to be systematically cultivated anywhere in India. Marco 
Polo {Travels, 1290 (ed. Yule), ii., 217) speaks of the cloves of Java, but his 
observation must be interpreted to denote the extensive traffic that even in 
his time had been established, since the clove did not then grow in that island. 
Barbosa {Coasts E. Africa and Malabar (ed. Hakl. Soc.), 184, 219-20) visited 
Malabar and the “ spice isles,” and wrote, “ The clove grows in the islands called 
Molucche, and from these it is brought to Malacca and thence to Calicut, a country 
of Malabar.” So again, speaking of Pegu, he remarks there is much trade in 
cloves and mace and other Chinese goods. Varth4ma {Travels, 1510 (ed, 
Hakl. Soc.), 245) also visited the Moluccas and gives a detailed description 
of the clove. Pigafetta investigated the clpve plantations of Molucca in 1612, 
and wrote a full account of the methods of | cultivation and manufacture of the 
spice. Garcia de Orta, who was in India jfrom about 1536, and published at 
Goa in 1663 his Colloquios dos Simples, etc., Says (Go W., xxv.) that the possession 
of the Molucca Islands (and thus of the clove and nutmeg trade) was the cause 
of the war between the Spanish and the P<^rtiiguese. But it would be absurd 
to believe that cloves were not known prior to the -disco very of the Moluccas. 
The price of cloves is stated in the Ain~i~AT^ri, a work written in Agra (159(»> 
so that they were by then regularly known a^d traded in all over India (Bloehrt 
mann, transl., 64). Linschoten gives an exhaiustive account of the spice about 
the same date, and Pyrard (1601) also descilibed it. In 1603 the t India 
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Company were trading in cloves (Birdwood and Foster^ E.I.G. First Letter 
Book, 36), and a little later we read of the cultivation being rapidly ex- 
tended all over the tropics. Pheede does not, however, apparently describe 
the plant, so that very possibly it was not being cultivated in India during 1686 — 
the date of his great work — the Hortus Malabaricus. About that time, how- 
ever, the spice was an important article of trade with India. Tavernier {Travels 
Ind., 1676 (ed. Ball), ii., 17), for example, discusses the Dutch monopoly 
and the clove traffic of Surat. [Cf. Acosta, Tract, de las Dr ogas, 1578, 30-4; 
Thevenot, Travels in Levant, Indostan, etc., 1687, pt. iii., 109.] 

Bumphius figures and describes the clove plant {Herh. Amb., 1750, ii., 1-5, 
t. 1 ), and gives a long list of its vernacular names. He lived and died in Amboyna 
and was, in all probability, familiar with every aspect of the clove plant and 
trade. The Chinese, he says, called it thenghio (= sweet-smelling nails) ; the 
modern Malay name is tsjancke and the old Malay name bugulawan ; in Amboyna 
it is huhulawan ; in Ternate hoholawa, and in Tidora gomode. Filet [Planthundig 
Woordenhoeh) gives it the name hoholawa. Crawfurd [l.c. 101) says, “ It is very 
difficult to understand how the clove could have come ffist to be used as a condi- 
ment by foreign nations, considering the well-ascertained fact that it has never 
been used as such, and indeed hardly in any other way, by the inhabitants of the 
countries which produce it.” He then proceeds to explain that the earliest 
names in the Moluccas for the clove are connected with the foreigners who came 
to their shores to procure the spice. The most frequent name, he says, is cangkek, 
which has not the sound of a native word, but is a corruption of the Chinese 
tkeng-hia. There seems no doubt the Chinese procured the clove from its island 
home for several centuries before it had reached Europe. There are records that 
point to this traffic as early as 260 b.c. Crawfurd, however, mentions none of 
the names given by Bumphius, but if these be actually the local names of the 
tree they have not apparently accompanied the clove into the commerce of the 
world. Little astonishment need, however, be expressed at these names not 
having accompanied the clove, when it is recollected that it was not regarded 
by the inhabitants of the “ spice islands ” as of any value until the Chinese desired 
to be supplied with the “ little sweet-scented nails.” In that circumstance 
alone lay the interest taken by the people of Moluccas in the plant, and “ nail ” 
or “ clove ” became its name in most countries. 

Sonnerat (Voy. Nouv. Quin., 1776, 195, tt. 119-20) tells us that he found 
the clove being grown in New Guinea, and it is well known that in 1770 M. Poivre, 
of the Isle of Bourbon, sent M. Prevost to Ceram in order to procure live plants 
of both the clove and the nutmeg. This enterprise was completely successful, 
and shortly after the plants fiourished so well in their new home that seedUngs 
were sent to Cayenne about 1784, and in an incredibly short time the plantations 
were extended and cloves regularly sent into market of such quality that they 
were pronounced equal, if not superior to those of the “ spice islands.” Very 
shortly after the date mentioned the clove was carried to the West Indies 
(Dominica in 1789), in fact throughout the tropical world, and was even culti- 
vated by Sir Joseph Banks at Kew in 1797. It had been successfully accli- 
matised in Zanzibar and Pemba. Migration became imperative, through the 
short-sighted policy of the Dutch, who sought to secure for themselves an 
absolute monopoly in the world’s supply. For this purpose they ruthlessly 
destroyed the trees in all the islands except those specially set apart by them- 
selves for clove-production. Having trampled on the rights of the peeple, 
retribution became a natural consequence. It is not much to be yrondered! at, 
therefore, that when in time a more liberal policy prevailed, the new countries of 
dove-production had so securely established their positions that a restoration 
or concentration of the traffic in the original home of the clove became an im- 
possibility. 

Cultivation , — Cloves are the dried unexpanded flower-buds of this 
tree. The corolla forms a ball on the top between the four teeth of the 
calyx, and the stalk is the immature ovary. They are at first green, then 
turn yellow, and finally brighf pink or scarlet. In this last stage they 
are ready to be picked. If allowed to remain longer on the tree the 
flowers expand, become fertilis^, and the stalk of the clove then develops 
into a succulent purple-colonred berry containing one or two seeds. 
This is known technically as Sthe ^‘ mother clove.’’ These are sown in 
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ricli mould about 12 inches apart, and the fresher the better, since the 
seed when dried soon loses its vitality. They germinate within five 
weeks and when 4 feet high are transplanted from the nursery into liaised in a 
their final positions, 20 to 30 feet apart. The soil must be porous, well- 
drained, and consist of mould with a fair proportion of sand. The plants 
will not thrive on clay nor pure sand, and marshy land is fatal. Even in 
the Malaya the clove tree does not luxuriate alike on all the localities on 
which grown, and seems to prefer a soil formed from volcanic rock (Craw- Volcanic Sou. 
furd, l.c. 101). In Pemba the soil most suited is a dark loam, having 
underneath a layer of dusky yellow earth intermixed with gravel, also a 
yellowish or reddish stiff clay {Kew Bull., 1893, 17-20). Although indi- 
genous to islands it does not succeed well when exposed to the direct sea- 
breezes. It prefers confined valleys, though dense overhead shade is Confined vaUeys. 
highly injurious. Protection from high winds is essential, and a tree 
hedge along the windward side of the plantation is very desirable. But 
in place of seed the plant may be raised by layering. Young branches 
laid across the ground take root in about six weeks. The young Layering, 
plants should be transplanted at the beginning of the rains. Shade is Temporary 
necessary for the first two or three years, and watering occasionally is S^^a^sary. 
advantageous during exceptionally dry weather, both before and after 
transplanting. By the end of the third year the shade should be removed, 
and by the sixth the plants will have come into bearing and be in full crop 
by the twelfth. By 20 to 25 years they are usually too old to be profitable, Duration, 
though they may yield up to 150 years. It is accordingly customary to 
renovate certain portions of the estate every 8 years. In the Moluccas the 
trees are topped at 8 or 9 feet, so as to secure low plants easy of being 
picked. Each tree should give about 6 to 7 lb. of dry cloves. The best 
course is to hand-pick the clusters of buds, but occasionally they are beaten 
off the trees and caught on cloths spread below, or the ground is swept 
clean, so as to allow of the cloves being picked up without being injured. 

Every third or sixth year a heavy crop is obtained, and now and again 
(especially if over-cropped or injured) the trees bear next to no fiowers. 

In the spice islands the cloves are sometimes cured by being smoked over Curing, 
a shallow wood fire, until they assume a deep brown colour, when the further 
drying is accomplished by the sun. Occasionally the buds are scalded in 
hot water before being dried. But if bright sunny days prevail artificial ‘ 

heat may be dispensed wifch and the buds sun-dried from first to last. The 
crop loses about 60 per cent, in drying. 

Nicholls {Textbook Tro'p. Agri., 1892, 184-9) gives useful particulars pubucations 
of clove cultivation. A most interesting and instructive account of the 
production, manufacture and trade in this spice was also written by Mr. 

J. G. Sawer in The Produce World (May 1896). Mr. E. N. Lyne of Dunga, 

Zanzibar, published a valuable report on the plantations of that island, 
now by far the most important single country of production. \Gf. Tro'p. 

July 1901, 11-2 ; Der Tropenpflanzer ; Journ. Soc. Ohem. Indmt. ; 

Pharmaceut. Journ. ; Chem. and Drugg. ; Dipl, and Cons. Repts. ; etc.] 

t/ses.— It is needless to say that the clove, though not held in such Oil. 
high esteem as in former times, is stilU a spice oi considerable com- 
mercial importance. Oil of Cloves will be found dealt with in great 
detail by Gildemeister and Hoffmann {Volatile Oils, 1900, 512-8). It 
would appear that it was first distilled in the 15th century. The cloves 
of Pemba are those chiefly used for this purpose. Those of Amboyna and 
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Reunion are richer in oil, but command, as a spice, too high a price to be 
used in distillation. The most expensive clove is that of St. Marie in 
Madagascar. Clove- oil is largely employed in perfumery. Its value is 
estimated by its eugenol content, wbicb varies from 76 to 85 per cent. 

Trade. Trade, — Zanzibar and Pemba yield four-fiftbs of tbe total clove- 

Exports. supply of tbe world. There is a small EXPORT of Indian-grown cloves 

from Madras, a circumstance that points to a certain amount of cultiva- 
tion. Tbe traffic is, moreover, an expanding one. In 1899-1900 these 
exports stood at 148 lb. ; in 1901-2 at 3,329 lb. ; in 1903-4 at 12,598 lb. ; 
in 1904-5 at 25,537 lb. ; in 1905-6 at 11,825 lb. ; and in 1906-7 at 5,173 lb. 
Imports. As compared with these records, the IMPORTS were 7,815,486 lb., valued 

at Rs. 17,63,050, in 1899-1900; 6,983,582 lb., valued at Rs. 15,33,174, in 
1901-2; 6,659,913 lb., valued at Rs. 17,03,296, in 1903-4; 8,345,521 1b., 
valued at Rs. 22,01,424, in 1905-6; and 5,062,7821b., valued at Rs. 16,28,355, 
in 1906-7. Practically the whole comes from British East Africa, and 
is received by the town of Bombay. There is an increasing trade 
from Germany (? Colonies), which supplied 1,100,068 lb. in 1905-6 
and 798,851 lb. in 1906-7. The traffic with the Straits Settlements and 
China is insignificant — under 100,0001b. from each taken by India. 
From the imports, however, are drawn the re-exports, viz. 1,000,000 lb., 
the major portion going to the Straits Settlements and China (Hongkong). 
India is thus once more a large emporium for the cheaper grades of 
clove, but in the opposite direction to its ancient traffic. 

UPHO I A, Linn, ;■ FL Br, Ind,, v., 244-66 ; Gamble, Man. Ind. 
Timbs,, 590-1 ; Brandis, Ind. Trees, 557-8 ; Prain, Beng. Plants, ii., 923-5. 
Euphoebiace-®. This is a genus of herbaceous plants mostly, though a 
few assume the condition of useful hedge bushes or even small trees. 
There are in India some 53 species ; 7 or 8 only are of economic value. 

The English generic name Spurgewort denotes their chief medicinal property, 
but their greatest potentiality lies in the utilisation of their milky sap as a source 
of gutta-percha. It will be seen from the brief specific review that follows that 
this subject has engaged spasmodic attention in India for the past century or 
more without any practical results having been obtained. Hooper {Rept. Labor. 
Ind. Mus. (Indust. Sec.), 1905-6, 28-9) gives the results of his examination of the 
latex of two species. They yielded large quantities of euphorbium and resin to 
boiling alcohol. Many of the species are valued as manures in the reclamation 
of waste lands. 

. antlquom , Unn. — A small tree of the dry regions of India generally. 

Is often used as a hedge plant, and best known by the following names: — vajri 
in Sanskrit, and in the vernaculars — -nara sij or narsej, tehdtd sij, tidhdra, shidu, 
halli, bonta kalli, tazaung, pyathat, etc. Fryer {New Acc. E. Ind. and Pers., 
1672-81, 105) alludes to the Euphorbia hedges of the Deccan, which doubtless to 
some extent consisted of this species. In some parts of Eastern Bengal and 
Assam this tree is almost sacred, and is supposed to protect the gardens aroimd 
which planted, and like E. neriitona, Linn., has the merit, so it is thought, of 
safeguarding the inhabitants against snake-bite. Both are, in fact, sacred to 
JkTarwd, the goddess of serpents. 

. neriifo a, Unn — A small tr wild on rocky situations in the Deccan, 
West Coast and Orissa, but often seen under cultivation, especially in Bengal. 

It is the mansd sij, pdta-sij, sehund, thor, nivarung, mingut, halli, yellikalli, 
shazaung. It has a more or less^ cylindrical stem (the allied form e. Hgxiia't'ia, 
Roxb., being four- or five-angled) with stipular thorns on numerous tubercles. 

The Milky Juice of this as also the foregoing species is used medicinally all 
over India ; it is purgative and rubefacient. Is a popular application to warts 
and other cutaneous afiections. Internally the juice is ually administered * 
along with other purgatives and aromatics. In iMe Indian Forester (1891, xvii., 
350) Grleadow tells the results of some experiments he performed to extract the 
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rubber contained in the present species. His samples were sent to Europe and Unfavourable 
reported on in such terms as to discourage further effort. Beport. 

. pilulifera, Linn. — A small herb found throughout the hotter parts of 
India from the Panjdb southwards. Is the dudh% dudeli, burakeru, pusitoa^ 
gordon, nayetif etc. Used in the affections of children — bowel and lung com- 
plaints. A fluid extract has been employed in asthma and in dysentery [Rept. 

Cent. Indig. Drug. Comm., i., 154). 

oyleana, B^iss. — A large shrub common on dry rocky hillsides of the 
outer Himalaya from Kumaon westwards, and also in the Salt Range. It is a 
most conspicuous and characteristic plant in the tracts of country indicated. Its 
ascending fleshy branches (or stems) are five-angled and thorny. It is the 
thor, shakar pitan, sali, chula, chun, 8ura^ tsui, suru, sihund, etc. The milk 
contains a large amount of gutta-percha. When fresh it has a sweet odour and Gufcta-perclia. 
does not blister the fingers, but it is very injurious to the eyes and flavours 
anything handled even after the greatest care may have been taken to clean 
the fingers. Some few years ago a fairly extensive series of experiments were 
conducted with this milk, having in view its utilisation as a waterproofing 
material or as a paint for ships. The subject is alluded to because sufficient 
evidence was obtained to satisfy belief that (without contemplating the utilisation Possible 
of the milk as a gutta-percha substitute or the establishment of factories beyond Utilisation, 
both the means and the capabilities of the inhabitants of the country where 
JE. Royieantt is an abundant and at present useless plant) there might still be 
directions in which it might be possible to convert the limitless supply into a 
source of wealth. (See Gutta-percha, p. 627.) 

. Tirucalli, Linn. — The Milk-hedge or Milk-bush or sehund, shir, shera, 
lanka sij, seju, nevli, nival, kadu-nevali, jemudu, thuvar, yele-gulla, tirukalli, 
sha-shoung, etc, A small tree with round stems and smooth branches. It is 
generally believed to be a native of Africa, but has been for many years com- 
pletely naturalised in India, especially in the drier tracts of Bengal, the Deccan, 

South India and Ceylon. Heyne {Tracts, Hist, and Stat. Ind., 1814, 243) discusses 
fully the possibility of utilising the milk of this and other Euphorbias. Drs. 

Riddle, Cheek and Falconer devoted much time and attention to the self-same 

subject about 1850. It was observed that after boiling, the milk of this species 

becomes brittle, though whilst warm it is ductile and elastic. Giberne 

{Ind. For., 1899, xxv., 84-5) has urged the desirability of the milk of this and Possible Useful 

other species of Ruphorhia being put to some useful purpose. He found that ^1^* 

nitric acid caused the separation of the rubber. Mixed with mud the milk is Waterproofing 

employed in North Arcot in the construction of the flat roofs of houses. It is, in houses. 

Ganjam, said to be used to intoxicate and poison crows : for this purpose a little 

is mixed with boiled rice and given to these birds. The acrid juice is in India 

generally, well known as a purgative and counter-irritant (especially in the Purgative, 

treatment of animals), and it is so very painful when applied to wounds or to the 

eye that cattle are fully aware of this fact and will not attempt to break down 

a hedge of it. (Consult the controversy regarding Angola (AJmeidina) Rubber — ^ 

E. rJtipsaloides versus Tirucalli.) 


XC CA lA AGALLOC A, Linn. ; FI. Br. Ind., y., 472; D. .P., 
Roxb., FI. Ind., iii., 756-7 ; Gamble, Man. Ind. Timbs., 626 ; Brandis, Ind. 306-7. 
Trees, 5S6; Prain, Beng. Plants, ii., 955; EuPHORBiACBiE. Tbe Blinding 
Tree, gangwa, geor, geria, uguru, gnua, pkungali, geva, thillaymaram, tilli, 
chilla, tella-cheUu, Jiaro, haduva-pal, tayau, yehin, tella kwiya. It may be 
tbe taggar wood of Sylbet alluded to under Aquilaria (p. 74). A small 
evergreen tree of tbe coast and tidal forests of botb sides of tbe Indian 
Peninsula, Burma, tbe Andaman Islands and Ceylon. * 

The wood contains a milky juice which hardens on exposure to the air into a Gam. 
black caoutchouc-like substance. The sap which exudes from the fresh-cut bark 
is -very acrid, some say poisonous, hence the name Blinding Tree or arbor ex^ 
c 715 (Rumph., Her5. ii., tt. 79-80). Hoope/r {Yearbook of Pharmacy, IS9Q, Rubber. 

468) gives an accoimt of the chemistry of this latex, which he analysed with 
a view to ascertain’ g its value as a rubber. The Timber is useful for general Timber, 
carpentry purposes and for match-making. [Cf. Pharmacoq, Ind., iii., 1893, 

314-6 ; ind. FV)r., 
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FAGOPYRUM, Gaertn. ; FI, Br. Ind., v., 54-5 ; PoLYOONAC^liE. 
, esculent , Moenoh ; Duthie and Fuller, Field and Garden Crops, 1893, pt. 
iii., 25, t. 83 ; Rec, Bot. Surv, Ind., i., 33, 40, 219, 262 ; Woodrow, Card, in Ind., 
1899, 430 ; Mukerji, Handbook Ind, Agri., 1901, 56, 260. This is best known as 
Buckwheat or ‘BvQjnk,,*pliaphra, hotu, kultu, rajgir, dor on, ugla, ogal, hares katu, 
hres, trumba {tramba), etc. Extensively cultivated on the temperate Himalaya 
and lower hills of India, from Afghanistan and Kashmir to Darjeeling, Assam and 
Burma. There are many cultivated states, some grown for the grain, others as a 
vegetable, and these blend imperceptibly into the wild cymosiun , Meissn. 

F. tataricu . Qaertn. ; Duthie and Fuller, l.c. 26-8, tt. 84, 96. This is the 
kaspat, kala trumba (black trumba), chin, karmahres, ugal, kdthu, trdo rjds, etc. 
It is usually known as Black Buckwheat, but as a rule phaphra denotes JE'. esen- 
le/kitum and ugal, F. tataricrtm. This form is cultivated throughout the liigher 
temperate Himalaya, especially on the western extremity between altitudes of 
9,000 and 15,000 feet. It is a taller, coarser plant than the other species, having 
longer grains (nuts, as they are sometimes called) of a black colour, and with the 
angles rounded off and keeled toward the top, instead of being sharp. There are 
many cultivated forms, one from Kangra having been treated as a distinct variety 
under the name iiimnJaiea. 

On the lower Himalaya, between 4,000 and 10,000 feet, F. esculentiim 
is grown, being sown in July and reaped in October. In tlie lower reaches 
of its mountainous area it is usually raised more as a vegetable than a grain. 
Indeed in Northern and Eastern Bengal, Assam and Burma (and even in 
the Deccan, the Central Provinces and Bihar) it is often met with (on the 
plains) as a catch or garden crop, where it is exclusively used as a vegetable 
or fodder. Of the mountains of Assam, Manipur and Burma, it might be 
said that a climatic depression exists which admits of plants being grown 
two or three thousand feet below their normal habitats. Hence in these 
regions the grain-yielding buckwheat becomes an important article of 
food at altitudes even below 5,000 feet. In the higher reaches of its area 
buckwheat often becomes exceedingly important, more especially F 
tataylctvm, which, following the spring barley or wheat, is sown in July 
and gives a supplementary crop before the early snowfall puts a stop to 
agricultural operations. It is frequently utilised as a first crop on new 
clearances, and in the most alpine tracts sheltered portions of the grassy 
slopes are utilised in giving a catch crop one year and left fallow for several 
succeeding years. It may also be grown on soils too poor for wheat and 
barley. It seems to succeed fairly well on rocky soils containing a high 
percentage of gi'anitic detritus, but not on clay. Lawrence (Valley of 
Kashmir, 1895, 338) informs us that buckwheat (both species) can be 
grown late on almost any soil, and that in the higher villages F. tataricimi 
constitutes almost the only food-grain of the people. In the lower valleys, 
he adds, irrigation is sometimes given. Mukerji urges the claims of buck- 
wheat as a catch crop ; it yields a return in ten weeks after sowing ; 
it can be grown on poor soils and is able to withstand a greater extreme in 
heat and cold than can be said of any other known crop. 

As a human food buckwheat does not hold a high place, since about 
20 per cent, of the weight is lost in decortication. The nuts are husked and 
ground into fiour, which is made into bread or eaten as porridge. The 
leaves and shoots are boiled as a spinach. For poultry and horses, how- 
ever, the unhusked nuts are regarded as very superior, while the straw 
is more nutritious than that of cereal. F. tatarlciim, var, himalaica, 
is a better food than F. esculentum^ as it is richer in oil and contains less 
indigestible fibre. 
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SILPHION AND LASER 

\Cf. Keio. Bull,, 1893, 3 ; McHutchin, Assess. Bept., Kashmir, 1894, ii., 5-14 
Barclay, Agri. Ledg., 1895, No. 20, 366-7 ; Diack, Settl. Kullu, 189$, 8-10 
Watt, Agri., Ledg., 1898, No. 15, 515 ; Thorpe, Diet, Appl. Chem,, 1898, i., 388 
Church, Food-Grains of Ind., 1901 (suppl.), 9-10 ; Rawson, Gardner and Laycock, 
Diet. Dyes, etc., 1901, 70 ; Leach, Food Inspect, and Anal., 1905, 213, 239-40.] 

FERULA, Linn.; FI. Br. Ind., ii., 707-8; Aitchison, Trans. 
Linn. Soc. (2nd. ser.), iii., 67-9. A genus of umlDelliferous herbs which 
contains some sixty species found in Europe, North Africa and Central 
Asia. They grow from perennial root stocks, and some attain annually a 
height of from 8 to 10 feet. They afford the various forms of Asafetida, 
Galbanum, Sambul, etc. 

History. — The silphion of the early Greek writers was an edible product 
derived very possibly from a species of X'eruia, but was not asafetida as accepted 
in modern commerce. The laser {laserpitium) of later writers, on the other 
hand, was very possibly the medicinal drug of the present day. Though botani- 
cally quite distinct, the edible silphion is strongly suggestive of the edible hing 
of modern Indian commerce. \Gf. Oersted, Silphium of the Ancients, in Journ. 
Bot., 1873, ii., n.s., 176-9.] Theophrastus {Hist. PL, vi., ch. 3 (ed. Scaliger), 
1644, 598-9) speaks of two varieties, one coming from the stem, the other from 
the root. Dioscorides mentions two kinds, one obtained from C 5 rrene, the 
other from Asia. Strabo contrasts the Asiatic gum with that known in Europe. 
Plautus (220 B.c.) makes frequent mention of laser, and Galen, ^tius, Oribasius 
and Paulus JEgineta all deal with its medicinal virtues. Celsus gives an in- 
teresting description, and Pliny bases his encomium on the accoimt furnished by 
Diosoorides, but he lays special stress on the fact that silphion had disappeared 
and its place been taken by the much inferior laser of Persia. By Sanskrit 
medical authors the gum is hingu and the plant jatuha ; by Arabic writers it is 
asa or hiltut, and by Persian anguzan. But so far as can be learned there is no 
classic mention of the distinction between hing and hingra. References to the 
medicinal uses of the drug {hingu or himgu) will be found in The Bower Manu- 
script (5th century a.b.) (Hoernle, transl., 1893-7, 81, 85, 86, 180, etc). 

Myrepsicus was apparently the first writer who combined the Arab name asa 
with the descriptive word fetida, a new name, he tells us, used by the Italians. 
Ibn Sina (Avicenna), a Muhammadan, who lived in the 10th century, mentions 
two kinds of asa, viz. tyih (good) and muntin (fetid), while Ali Istakhri, who also 
lived about the same time, states that the drug was produced in the desert be- 
tween Seistan and Makran. The geographer Edrisi, who wrote about the middle 
of the 12th century, says that asafetida was collected largely in Western Afghani- 
stan. It is perhaps significant that Marco Polo, who marched (1290) through a 
great portion of the country where certain grades of this drug are produced, should 
make no reference to it. Garcia de Orta (1563, Coll., vii. ; also Ball, Comment., Proc. 
Roy. Xr. Acad., 1889-91, 393) mentions that it was reported to reach India from 
Elhorasan through Hormuz, but was also grown in Gujarat, and from Dely, 
a land bordering on Khorasan and Chiman. Acosta {Tract, de las Drogas, 
1578, 362) gives many interesting particulars of the drug imported into India. 
Jacobus Bontius {Hist. Nat. et Med. Ind. Or., in Piso, Ind. TJtri. re Nat. et Med., 
1658, 41) relates that the plant from which asafetida is produced grows in Persia, 
between the States of Lara and Gamaron. Mandelslo {Travels, 1638, in Olearius, 
Hist. Muscovy, etc., 84) furnishes a similar account. Bontius also states that by 
the Javans and the Malays and other inhabitants of India it is called hin. 
Pryer {New Acc. E. Ind. and Pers., 1675, 239) intimates that asafetida is 
gathered at a place called Descoon, and says it differs from the stuff the Indians 
call hing, which comes from the province of Carmania. 

No satisfactory account of the plant yielding asafetida was given till 1712 
(Ksempfer, Amcen. Exot., 537 andpL). Hove {Tours in Qu/farat, etc., 1855, 133), who 
visited Bombay in 1787, describes the cakes flavoured with asafetida that he was 
given to eat. He also says there are two kipds — hing and hingra. Milbum 
{Or. Comm., 1813, L, 133) gives a description of the commercial drug of his 
day, and states that it had been in use nearly 1,000 years. But he was in error 
when he supposed this to be the true asafetida plant. Aitchison, who travelled 
in Eastern Persia, Baluchistan and Afghanistan (with the Afghan Boundary 
Delimitation Commission of 1884-5) elucidated this obscure subject very largely. 
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He found the word kema generic, the asafetida plant being anguza-kema, and 
Ammoniacuna kandal-kema. [Of. Stapf, Kew Bull., 1907, 375-88.] Commenting 
on this view, the authors of the Pharmacographia Indica (ii., 143) observe, “ It 
would appear then that the kind of asafcetida called tyib by the Arabs and their 
followers is the drug of European commerce, the produce of JFeruia foetma. Regel, 
and not that of JP- ftiiiaeea,, Boiss., which produces the king of India.” Holmes 
in the Pharmaceutical Journal (3rd ser., xix., 21-34, 41-4, 365-8), and the various 
Museum Catalogues of the Phamaceutical Society of Great Britain, has afforded 
many useful particulars and focussed the practical results of recent research. A 
long account of the philology of the word “ asafcetida ” is given by Prof. J. 
Attfield {Y earhook of Pharmacy, 1897, 351-6), who, after consulting Dr. Murray 
(editor of the Oxford Dictionary), had come to the conclusion that it should, both 
in English and Latin, be rendered “ asafetida.” When discussing the hing and 
hingra, it seems probable that it would be more correct to assign these to groups 
of species rather than to say that they were each the product of one species. 
Indeed it would appear that the part of the plant from whence procured, the 
season of the year when collected, the methods of preparation and degrees and 
materials of adulteration, exercise considerable influence on the quaHty and 
flavour of the resulting drugs. It is, however, convenient to group the com- 
mercial resinous products of if’ejnda under three chief species : — 

F. Hi ee , Boiss. ; Bentley and Trimen, Med. PI., 1880, ii., 126 ; 
Dymock, Mat Med. W. Ind., 1885, 381. In Khorasan it is called 
angusheh, in Edrman, zendd)uj, while it is also known by the following 
names — hing, anjuddn, vagdrni, dbhushaharu hing, hay am, perun gay am, 
inguva, anguza, etc. A herb which grows to a height of 2 to 4 feet. It 
is found wild (is not, at all events, cultivated) in Eastern Persia in the 
neighbourhood of Djendack and Yezd, and in Khorasan near Seharud, 
Nischapur, Meshed, Dehrachtindjan and Kerman. It prefers a stony, 
arid soil, and is found at an altitude of 7,000 feet. This plant is the 
chief source of the asafetida used in India and known as hing (which 
means pure or superior hingra), while that of European commerce is the 
product mostly of F. foetida — hingra. 

This might be spoken of as the edible form. The Gum-besin is obtained by 
wounding the upper part of the root, from which a small quantity of a fine 
gum escapes and is collected. The living root is then sliced daily, or every two 
or three days, with the exudation adhering to it, till exhausted. The whole 
mass, consisting of alternate layers of root and gum-resin, is then packed in a 
skin. As found in the market, the resin consists of a blackish-brown, brittle 
mass of extremely fetid odour, unadulterated with earth or gypsum, but always 
with slices of the root. In Bombay it is sometimes adulterated by the addition 
of gum-arabic, and the cheaper sorts contain an undue proportion of root. 
Adulteration with sliced potato also takes place. 

The resinous mass contains an abundant essential oil which differs from that 
of hingra in having a reddish hue, a higher specific gravity, and a stronger 
rotatory power. An alcoholic tincture is not precipitated by acetate of lead, 
nor is the sulphuric-acid solution fluorescent. . From earliest times the gum has 
been held in esteem by Eastern doctors. It is a carminative and antispasmodic, 
and taken daily is said to ward ofl malarial fever. It is also recommended as 
a vermifuge. \Cf. Pharmacog. Ind., 1890, ii., 141-7 ; Kanny Lall Dey, Indig. 
Drugs Ind., 1896, 127-8 ; Thorpe, Diet. Appl. Chem., 1898, ii., 273.] 

F. fi tid , Regel ; Drude, in Englei and Prantl, Pflanzenfam., iii., 
231 ; Kew Mus. Guide, 1907, No. 1, 115 ; hingra, anguza-Tcema, hurne- 
Icema, khora-Jeema, vaghayani, hingu, etc. A kerb with a circular mass 
of foliage, springing annually from a perennial root stock. It grows in 
Southern Turkestan, Persia and Afghanistan. This would appear to 
have been the Persian plant sent by Dr. Guthrie of Edinburgh, and grown 
in the Botanic Gardens therein 1780. [Cf. Phil. Trans., 1785, Ixxv., 36.] 

Gw/n-resiii.— This is the European drug of commerce, and is obtained from 
Laristan in Persia and from Herat in Afghanistan. It is collected in June,; 
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the method pursued being briefly as follows: — The tap-roots are exposed for OoUection. 
a couple of inches. A thick slice is cut from the top, from which a quantity of 
milk exudes. The root is then protected from the sun by a domed structure, 

6 to 8 inches in height, called a khora, formed of twigs and clay and wliich has an 
opening towards the north. In five or six weeks’ time a thick, gummy, reddish 
substance appears in irregular lumps on the exposed substance of the root. 

This is scraped off or removed along with a slice of the root, and placed in a 

leather bag. It was reported that the plants were sometimes operated upon 

more than once during the season. The gum is next carried to Herat, where it 

is deliberately adulterated. [C/. Aitchison, P/iarm. Journ. and Trans., Deo. 11, Adulteratioa. 

1886.] Masson {Journ. Kalat, 1848, 451-3) speaks of the plant as flourishing 

in Seistan, the gum being collected as nusJihi. Bellew, in his accoimt, says 

that after cutting the plant through, above the root, three or four incisions are 

made in the stump, and the operation of incision is repeated every three or 

four days, so long as sap continues to exude. A particular sort is mentioned by 

the same writer as being obtained solely from the node or leaf-bud in the centre of 

the newly sprouting plant. This kind is never adulterated, and may be the fine 

quality of the drug known as Khandahari-hing {PTuir^nacog. Ind., ii., 151). The 

common form is much adulterated by a kind of red clay (tawah), by wheat or 

barley flour, and by powdered gypsum. It is also mixed with slices of the 

root. All species of the drug have a powerful, garlic odour, and a bitter acrid 

taste. Except Kkandahari-hing, this variety of asafetida is not used in 

India. 

Maynard and Train, on the Botany of Baluch- Afghan Boimdary Commission 
of 1896 (Pec. Bot. Surv. Ind., i., 130-1), furnish interesting details of the 
collections of the commercial article on the hills between Samuli and Robat. 

Asafetida, they observe, affects bare rocky hillsides. It is the plant, or at least 
one of the plants, that people from Kandahar yearly visit the Koh-i-Sultan 
to collect. Sir Arthur H. McMahon described the collection of the g^m from 
personal observation. The heads are out down to within one or two inches of 
the ground. The cut ends are then covered with a little dry earth in order, 
the collectors say, to keep the wind off. After twenty hours the people collect 
what has exuded and out the stalk down another eighth of an inch. But the 
milk is not allowed to dry in the sun ; to obviate this the collectors build 
small stone traps, open at one side, over each plant, in order to keep off the 
sun’s rays. The juice when partly dried is mixed with some kind of earth, 
like fuller’ s-earth ; this is merely to increase the weight, and not with any idea 
of improving the quality. Doubtless the precautions taken to prevent drying 
are mainly with a view to facilitate this subsequent adulteration. 

Asafetida consists of resin, gum and essential oil in varjung proportions, edicine, 
but the resin generally amounts to more than one-half. It is partly soluble in 
ether or chloroform. The oil may be separated by distillation. It is light- 
yellow, with a pungent odour, and if exposed to the air evolves sulphuretted 
hydrogen. An alcoholic tincture of the dxug is precipitated by acetate of lead, 
and a solution in sulphuric acid is fluorescent. Medicinally it is used in Europe 
as an antispasmodic and stimulant (see Vinegar, p. 1110). 

According to Bellew, Masson and Aitchison, the Katives of Bokhara employ 
the leaves as a green vegetable, while the white underpart of the stem of the full- 
grown plant is considered a delicacy when roasted and flavoured with salt and 
butter. [Gf. Borszczow, Ferulaceen, 1860, 3-26 ; Pharmaoog. Ind., 1890, ii., 147- 
52; Gard. Ghron., 1896, 330-1 ; Thorpe, Diet. Appl. Ghem., 1898, ii., 273 ; Dutt, 

Mat. Med. Hind., 1960, 175-6; White and Humphrey, Pharmacop., 1904, 82-3 ; 

Tschirch, Die Harze und die Harzheh^ter, 1906, i., 360-76.] 

F. lb i ^ Boiss. Buhse . — TMs is tlae chief source of the drug 
known as Galbanum ; Ureja, ganda-biroza, hadra-Tcema, harzed. It is a 
native of Persia (especially Shiraz and Barman), from which the gum is 
imported into Bombay and re-e:^orted to Egi^t and Turkey. Around 
Gulran it is reported to be specially common. 

Oum^resin.— There are three kinds known in commerce: Levant, Persian, O -re ' . 
Solid, and Persian Liquid. The first comes from Shiraz, and is known as khassnib; 
the second has an odour of turpentine, and the third is the goo-shir or jawdsMr. As 
met with in India, gao (jmyshir is a yellow or greenish semi-fluid resin, generally 
mixed with the stems, flowers and fruits of the plant. It is obt * ed from the 
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stem, which, when injured, yields an orange-yellow gunomy fluid. Generally, 
however, the galbanum of commerce forms round, agglutinated tears, about the 
size of peas, orange-brown outside, yellowish- white or bluish-green inside. The 
odour is not disagreeable like that of asafetida, and the taste is bitter. 

Galbanum consists essentially of about 65 per cent, resin, 20 per cent, gum, 
3 to 7 per cent, volatile oil. The oil is obtained by distillation with water or by 
extraction with petroleum ether. In medicine, galbanum is administered in- 
ternally as an expectorant, and externally it enters into the composition of 
plasters. [0/. Cooke, Bept. Gums, Resins, etc., in Ind., 1874, 60-1 ; Bentley and 
Trimen, Med. Rl., 1880, ii., 128 ; Rharmacog. Ind., ii., 152-6 ; Thorpe, Diet. Appl. 
Chem., 1898, ii., 274 ; Schimmel & Co., Semi~Ann. Rept. April-May, 1901, 
36 ; Chem. and Drugg., 1901, lix., 374-5 ,* Tschheh, l.c. 346-58.] 

F. N pthex, Boiss. ; Narthex asafoetida, Falconer, Trans. Linn. 
Soc., 1846, XX., pt. i., 285-91; Balfour, Trans. Roy. Soc. Edinh., xxii., pt. 
ii., 261-8, pi. 20-1. TMs plant owes its discovery to Falconer, who found 
it in 1838 in Western Tibet on the slopes of tbe mountains dividing that 
country from Kashmir. From the plants thus collected seeds were sent 
to the Edinburgh Botanic Gardens and thence distributed all over Europe. 

Holmes mentions that in a letter Aitchison reports that he had come on 
JF. Nartheoc at the very locality where he believed Falconer originally found it. 
He also says that Sir W. R. Lawence, during his official tour through Jammu 
and Kashmir in 1893, saw the plant in flower between Astor and twenty miles 
north, near Doian. This plant was at one time accredited as the source of Tibetan 
asafetida, but as already mentioned the European drug comes from Persia and 
may be accepted as the produce of JP. fmtiaft and the Indian of jf. aiuacea. 
[Cf. Rec. Bot. Surv. Ind., i., 40 ; Holmes, l.c. Aug. 1894, 131 ; Kew Bull.f March 
1895, 57 ; Chem. and Drugg., 1901, lix., 374-5.] 

Trade in Asafetida . — The following figures are returned as the 
Trans-frontier imports of asafetida into British India from Afghanistan, 
Seistan, etc., for the years 1902-7 : — 1902-3, 1,368 cwt., Rs. 1,73,760 ; 
1903-4, 2,055 cwt., Rs. 2,63,891 ; 1904-5, 2,036 cwt., Rs. 2,58,762 ; 
1905-6, 1,106 cwt., Rs. 1,38,901 ; 1906-7, 1,820 cwt., Rs. 1,59,873. 
During the years 1903-4 the Imports by sea were 13,343 cwt., valued at 
Rs. 4,89,538; and in 1906-7, 6,062 cwt., valued at Rs. 2,42,635. Practi- 
cally the whole of the foreign imports came from Persia and went to Bombay. 
The Exports are returned both as foreign re-exports and as Indian produce. 
The latter of course means asafetida brought to India by land routes. 
Of the foreign produce, 1,612 cwt. were exported in 1903-4, valued at 
Rs. 53,440; and 1,250 cwt., valued at Rs. 39,758, in 1906-7. Practically 
the whole went from Bombay. Of the so-called Indian produce, 332 cwt., 
valued at Rs. 13,548, were exported in 1903-4, but sank to 51 cwt., valued 
at Rs. 2,043, in 1906-7. The export figures should, however, be regarded 
as having reference to hingra, while the returns of imports are both hingra 
and Jiing. \Cf. Brit, and Golon. Drugg., 1905, xlvii., 96, 120, 479, 504.] 

FICU , Linn,; Bung, Ann. Roy. Bot. Gard. Calc., 1888, i., tt. 
1-232 ; FI. Br. Ind., v., 494-537 ; Talbot, List Trees, etc., 324-31 ; Gamble, 
Man. Ind. Timbs., 636-51 ; Prain, Beng. Plants, ii., 971-83 ; Cooke, FI. 
Pres. Bomb., ii., 643-55 ; Brandis, Z9^c^. Trees, 1906, 598-610; Urtioaceje. 
A genus of trees, shrubs or climbers, sometimes epiphytic, which contains 
about 600 species. Most are tropical, and, according to Hooker, 112 are 
Indian. They have a milky sap which contains caoutchouc, and F. 
elastica is one of the chief sources of the India-rubber of commerce. 

F. be le i jLinn.; 'Woodio'w,Man, Gard.in Ind.,lS^^,M>^ ; 
Ind. Gard., Ja,n. 4, 1900, 3; Rec. Bot. Surv. Ind., m., 102 ; 1905, 279. The 
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Banyan Tree, hor, har, bargat, but, bai, ranJcet, hangji, barelli, wora, kurhu, 
baagat, phagwari, wur, wad, ala, mari, ahlada, gilike mara, peralu, pyi- 
nyoung, maka-nuga, vata, etc. A large tree which, throws down numerous 
aerial roots from the branches. It is found in the Sub -Himalayan forests 
from Peshawar to Assam ; in the deciduous forests of Bihar, Chota 
Nagpur, Orissa, Circars, Central Provinces, Bombay Presidency and South 
India ; less commonly in evergreen forests and in the low country of 
Ceylon. It is wild, but doubtfully indigenous, and is also largely planted 
throughout India for its shade. Indian Gardening gives an account of 
the famous specimen in the Botanic Gardens, Calcutta ; described also 
by Sir George King (1895) in the Guide to these Gardens. 

It yields an inferior Rubber. According to Hooper {Re^L Labor. Ind. Mus. 
(Indust. Sec.), 1905-6, 25), the latex contains only 12*4 per cent, of caoutchouc 
and 82*2 per cent, resin. Is employed in Lahore in the oxidation of copper. As 
a Medicine the juice is applied externally for pains and bruises, and used as 
an anodyne in rheumatism. An infusion of the bark is regarded as a powerful 
tonic in the treatment of diabetes. The leaves are heated and used as a poultice. 
The fruits ripen from March to June, according to locality, and are eaten in 
times of famine ; it would moreover appear, in addition, that in many parts 
of the country the young tender shoots and leaves, as also the bark, are eaten. 
{Agri. Ledg., 1904, No. 4.] The twigs and leaves are grazed as Fodder by 
cattle and elephants. The Wood is of little value, but is durable under water 
and, therefore, utilised for well-curbs. If carefully cut and seasoned it can be 
made into furniture, and is sometimes employed for boxes and door-panels. The 
wood of the aerial roots is used for tent-poles, cart-yokes and banghy-poles. 
The banyan is one of the numerous hosts of the Lac insect. By the Hindus it 
is regarded as sacred, and plays a' great part in connection with their religious 
ceremonies. [Of. Pliny (Holland, transl.), i., 360 ; Linschoten, Voy. B. Ind. (ed. 
Hakl. Soc.), ii., 53-8 ; Pyrard, Yoy. E. Ind., etc., 1601 (ed. Hakl. Soc.), ii., 370, 
etc. ; Tavernier, Travels Ind. (ed. Ball), ii., 198 ; Fryer, New Acc. E. Ind. andPers., 
1672-81, 105; Buchanan-Hamilton, Stat. Acc. Dinaj., 163-4; Hobson- J obson 
(ed. Crooke), 65-7 ; Pharmacog. Ind., 1893, hi., 338 ; Yearbook of Pharmacy, 1899, 
466-7 ; Agri. Ledg., 1901, No. 9, 212, 235, 263 ; 1902, No. 1, 53 ; Joret, Les PI. 
dans EAntiq., etc., 1904, ii., 291-2 ; Workman, Through Town and Jungle, 1904, 
39-40 ; Dunstan, Imp. Inst. Tech. Repts. {on latices of F. comosa and F. indica), 
July 13, 1905 ; Cunningham, Plagues and Pleasures of Life in Beng., 1907, 
55-86, 339, 358-60.] 

F- C Pic , Linn.; Rec. Bot. Surv. Ind., i., 136 ; Woodrow, Gard. in Ind., 
1899, 451-3 ; Firminger, Man. Gard. Ind. (ed. Cameron), 1904, 211-3. 
This species is the Edible Fig of Europe, the Smyrna Fig, also anjir, kimri, 
fagu, fagdri, shimai-atti, tiethie, ten. Several varieties are cultivated in 
many parts of India, especially in Baluchistan, Afghanistan and Kashmir. 

A rich and mouldy soil is required with a considerable quantity of Kme com- 
bined with thorough drainage. The trees are propagated by cuttings, of one-year- 
old wood, planted in shady beds in February. There should be about 10 to 12 
feet between each root. As a fertiliser about 50 lb. of well-decayed village sweep- 
ings may be applied to each tree after the crop is gathered. The plant begins 
to bear Fruit in the second or third year after transplantation and continues for 
twelve to jSfteen years. It fruits twice a year. The first season commences in 
June-July, but it is not allowed to ripen lest it should injure the second crop, 
which commences in J anuary and is by far the most valuable. Figs for drying 
should be cut from the tree and carefully placed in trays and boxes. To improve 
the colour and soften the skin, the figs, before drying, are sometimes exposed 
to the fumes of burning sulphur or are dipped in a hot solution of salt, saltpetre 
or lye; but the former practice gives the fruit a very unpleasant taste and is 
injurious to the health of the consumer. The dr 3 dng ground should be a clean 
space outside the orchard where the figs may be exposed to the full rays of the 
sun. The figs should be turned twice a day at first, and once a day in the later 
stages. Drying within six or seven days yields the best quality. So far as India 
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is concerned it would appear that the most approved variety is that found at 
the village of Khed Shivdpur, 14 miles south of Poona at an altitude of about 
2,200 feet, but the fruit of Baluchistan, Afghanistan and Persia is superior to 
the Indian. As a Medioint:, the dried fruit is demulcent, emollient, nutritive 
and laxative. [Of, Pharmacog. Ind., 1893, 342-5 ; Eisen 

Curing of Figs, [in Ind. AgrL, Nov. 1, 1897, 348 ; April 1897, 128 , Feb. 1, 
1898, 57 ; Dutt, Mat. Med. Hind., 1900, 291 ; Be^pts. Agri. Exp. Stat. California, 
1894’, 1896-8, 1900, 1903-4; Cyprus Journ, 1905, h., 76.] , . ^ 

F. Cunia, Ham.; Bee. Bot. Surv. Ind., ii., 65, 139; hi., 103; Agri. Ledg., 1904, 
No 4 27-8. The khewnau, dumbur, riu, hanhya, sangji kanai, poroh, ye-kha-ong, 
jonua etc. A moderate-sized tree of the Sub-Himalayan tract from the Chenab 
eastwards ascending to 4,000 feet, Bengal, Orissa, the Circars and Burma, 
usually on the banks of streams or in ravines. Lac is produced on this tree. A 
fibre is obtained from the bark which is used for tying the rafters of Native houses. 
The fruit ripens about July to October and is eaten in India, though somewhat 
insipid. The wood is not used economically. The leaves are rough and some- 
times employed in place of sandpaper. 


F, el tie , RoxK ; see India-rubber (pp. 651-5). 


F. lo er t , Boxb.; Bee. Bot. Surv. Ind., ii., 139, 188; iii., 103. 
The giclar, aroa tue, jagya dumar, dumer, Iowa, dimeri, tchongtay, ihoja, 
'panwa, krumhal, hatbar, dadJiuri, umbar, ormul, rumadi, atti, moydi, hulla- 
hiih, yetha-pan, udumbara, etc. A large tree noticeable from its being 
deciduous in the middle of the rainy season. It is found on tbe Salt 
Range, tbe outer Himalaya and Sub-Himalayan tract from Kashmir 
eastwards ; in Assam, on the Khasia hills and in Bengal ; in Burma, 
Central, Western and Southern India, and in Ceylon. 

It produces a viscid Gum which is made into birdlime ; Hooper (Bept. 
Labor. Ind. Mus. (Indust. Sec.), 1906-7, 6) mentions that the latex contains only 
4*9 per cent, caoutchouc and 94*0 per cent, resin. It bears large fruits in profusion, 
which ripen all the year round, are eaten both ripe and unripe, and are con- 
sidered a useful famine Food, being ground to a powder and mixed with flour. 
The leaves are used for cattle and elephant fodder. The Wood is not durable, 
but is utilised for well-frames and for rough purposes, such as outhouse doors 
and cross-pieces for carts. [Cf. Pharmacog. Ind,, 1893, iii., 338-42 ; Duncan, 
Dyes and Dyeing, Assam, 1896, 25; Innes, Jungle Prod., 1897, 8, 11 ; Dutt, 
Mat. Med. Hind., 1900, 321 ; Agri. Ledg., 1902, No. 1, 53 ; 1904, No. 4, 28-30.] 


F. i feetori , Boxb.; Bee. Bot. Surv. Ind., i., 24: ; n., IBS, ISS, HO, etc. 
The pilkhan, ramanjir, pdkri, kaim, pdkar, baswesa, prab, safed kabra, 
kangji, pepere, serilli, war, batbar, jangli pipli, trimbal, bassari, 'jovi, 
tsjakela, nyaunggyin, kalaha, plaksha, etc. A large (at first often 
epiphytic) tree found in the Sub-Himalayan tract from the Salt Range 
to Sikkim, and thence throughout India, Burma and Ceylon. ^ It is 
more commonly planted than wild. There are in India three varieties. 

The bark is said to yield a fair Fibbe. The bark is one of the five known as 
panchavalkala, or the five barks. The young shoots>re eaten by the Natives, 
and the leaves make good elephant and cattle fodder. The Wood is sometimes 
used for charcoal, but not otherwise. [C7/. Dutt, Mat. Med. Hind., 1900, 235 i 
limes. Jungle Prod., 1897, 9.] 

F. reli io , Linn. ; Cameron, Bor. Trees Mysore and Ooorg, 1891:, 
283-4 ; Bee. Bot. Surv. Ind., i., 70, 89, 185, 209, etc. ; Ind. March 
1899, 87 ; Woodrow, Gard. in Ind., 1899, 453, Emown as the pipal or 
peepul, the asvattha of the classics, and by the following, among many 
other vernacular names : — pipal, ashvatha, aswat, Jiesar, 'jari, bor-bur, 
all, arasa, rdi, ragi, basri, Tmspath, nyaung-baudi, bo, etc. A large tree 
(usually starting as an epiphytic) without aerial roots. It is found in 
the Sub-Himalayan forests from the Panjab eastwards ; Bengal, Orissa 
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and the Circars ; Central India and Upper Burma. Is extensively culti- Sacred, 
vated and held sacred both by Hindus and Buddhists. 

The bark yields a tenacious milky juice, which hardens into a substance Milky Sap. 
resembling Caoutchouc. Hooper {Rept. Labor, Ind. Mus, (Indust. Sec.), 1905-6, 

25) mentions that a sample examined by him contained only 12*5 per cent, 
caoutchouc and 84*8 per cent, resin. The stem has also been stated to afford a 
resinous G-um, used as sealing-wax and employed by artificers to fill up the Gum. 
cavities of hollow ornaments- In the Ahmedabad Gazetteer (iv., 24) it is said to 
give a wax which is used in staining ivory red, but as this tree is one of the chief 
sources of Lac, this gum may simply be the excretion of the lac insect and not a Lac. 
gum at all. Among the Santals the milky sap is known as l6rL A birdlime is 
prepared from it, called shelim in the Deccan. From the bark a Fibre is extracted, Pibre. 
which was formerly made into paper in Burma and employed in the manufacture Paper, 
of the umbrellas of that province. The bark is a useful Tan and yields in boiling Tan. 
water a dye of a faint reddish-fawn colour. With other barks it is converted into 
a black Dye, while the root boiled in water with alum gives a pale pink on cotton Pye. 
cloth. The leaves, bark and fruit are all employed in Native Medicine. The Medicine, 
small figs as also the bark are used as famine Foods, and the twigs and leaves as 
elephant and cattle fodder. The Wood is utilised for packing-cases and for fuel, Podder. 
occasionally also for charcoal. [Of. The Bower Manuscript (Hoernle, transl.). Timber. 
1893-7, 186 ; Duncan, Dyes and Dyeing, Assam, 1896, 25 ; Innes, Jungle Prod., 

1897-9 ; Agri. Ledg., 1902, No. 1, 53 ; 1904, No. 4, 31 ; Joret, Les. PI. dans 
DAntiq., etc., 1904, ii., 293-4.] 

FI HAN FI H RI OF INDIA,— Day, Ftx. Hr. (FM, D. .P., 

2 vols.) ; Pisces. Tbe information available regarding tbe Fish and iii-^ 363-87. 
Fisheries and the associated industries of India is very extensive and 
varied. The space available here may perhaps accordingly be best utilised 
by furnishing as complete an enumeration of the more valuable works, reports 
and magazine articles as possible. This may be referred to (1) a citation of. 
general publications, then followed by (2) a series assorted provincially : — 

Marco Polo, Travels, 1290 (Fish in Aden) (ed Yule), ii., S77 ; Linschoten, 

Voy. B. Ind., 1598 (ed Hald. Soc.), ii., 11-7 ; Mandelslo, Travels, 1662, in Olearius, 

Hist. Muscovy, etc., 87 ; Fryer, New Acc. E. Ind. and Pers., 1675, 67, 116, 119 ; 

Tavernier, Travels Ind. (ed. Ball), 1676, i., 75 ; Terry, Voy. E. Ind. (ed. 1777), 

7-11 ; Buchanan-Hamilton, Fishes of the Ganges, 1822, in Montgomery Martin, 

Mist. E. Ind. (a work that incorporates all the results of Buchanan-Hamilton’s 
survey of the districts of Bengal, 1807-13), 1838, 3 vols.; Orawfurd, Journ. 
to Ava, 1834, ii., 176; Robinson, DeSc. Acc. Assam, 1841, 119-23 ; Cantor, 

Fishes of the Bay of Bengal, m. Proc. Roy. As. Soc., 1838, 52 ; Royle, Production 
Isinglass, 1842 ; Vigne, Travels, 1848, ii., 409 ; Crawfurd, Diet. Ind. Islands, 

137-8 ; Day, Rept. Fresh Water Fisheries of Ind. Empire ; also Sea Fisheries, 

1873 ; Day, Fishes and Fisheries of Ber^g., in Hunter, Stat. Acc. Beng., xx., 

1-120; Thomas, The Rod in Ind., 1897 ; Anderson, Mandalay and Momein, 

1876, 24 ; Anderson, Fisheries Exhih. Gat., 1884 ; Hunter, Fish Curing, in Imp. 

Gaz., 1885, i., iii., v., sii., etc. ; Bailey, Bamboo Fishing Rods, Ind. For., 1887, 
xiii., 522 ; 1888, xiv., 418 ; 1889, xv., 92 ; 1897, xxiii., 148, 207-8 ; Journ. 

Bomb. Nat. Mist. Soc., xii., 194-201, 404-9 ; xiii., 113-20, 355-61 ; also Trawling, 
xii., 580-5; Townsend, Deep Sea Fishing, xiv., 372-4; xvi., 318-33; Bassett- 
Smith, Poisonous Fish, xv., 719-20 ; Simmonds, Waste Prod., 1876, 120 ; Allen, 

Comm. Organic Anal., 1898, iv., 20-73; Mobson-Jobson (ed. Cooke), 1903, 126; 

Beach, Food Inspect, and Anal., New York, 1905, 198-9. 

Bengad : Buchanan-Hamilton in Montgomery-Martin, l.c. Bihar and Patna, 

227-^ ; Bhagalpur, 149-52; Dinajpur, 765-74; Pumea, 190-4 ; Rangpur, 

Gorakhpur, 508-11 ; Sen, Rept. Agri. Stat. Dacca, ISS9, 57-dO ; Banerjei, 

Agri. Cuttack, 203. United Provinces: Gaz. Bandelkhand, 1874, i., 249-50; 

Meerut, \87 5, n., 52-8 ; Etawa, iv., 245-6 ; O^idh, 1878, iii., 99-100; Gorakhpur, 

1881, vi., 318-20 ; Basti, 1881, vi., 57^-82 Slmhja'hnrypur, 1888, ix., 34-9; 

Mimalayan Dist., 1881, xi., 79-81. Pan jab : Gaz. Muzaffargarh, 1883-4, 

80-2 ; Ludhiana, 1884, 17. Baxuo stan : Hughes-Buller MS., New Gaz. 

Bombay And Sind : Gaz. Kaira, 1879, iii., 20-4; 1880, x., 99-103 ; 

T/tana, 1882, xiii., 54-9 ; Kanara, 1883, xv.,, 107-12, 300-14 ; Kolaba, 1883, 

■ " "" 



FISHEEIES OF INDIA 


FI 

P UCTIO 


engal 


engal. 

E3T)orts, 


Calcutta. 

Supply. 


Tank Tish. 


Upper 

India. 

Poor Supply. 


xi., 37-9, 68-71; Janjiray xi., 474-82; Kathiawar, 1884, viii., 106-7, 154; 
Ahmednagar, 1884, xvii., 41-5; Sholapur, 1884, xx., 18-22, 151-6 ; Dharwar, 
1.884, 42-4 ; Poona, 1885, 87-93, 387-93. Cektral Proyikces : Fuller, 
Fishing Instruments, 1883. Mysobe : Buchanan-Hamilton, Joum. Mysore, 
etc., 1807, iii., 105-6, 342-5. Mabbas : Sturrock, Man. S. Ganara, 1894, 46-8 ; 
Thurston, Sea Fisheries of Malabar and S. Ganara, in Madras Mus. Bull., 
1900, No. 2. Andaman Islands : Admin. Repts. Bubma : Fenwick, Journ. 
Agri.-Hort. Soc. Ind., 1849, vii., 67 ; Smeaton, Fishing Implements (reprinted 
by Muldiarji in Amsterdam Exhib. Gat., 1883) ; Br. Burma Gaz., 1880, i., 641-97, 
417-8; Settl. Bassein, 1883, 20-2; Gaz. Mergui, 1880, 19-28; Henzada, 1886, 7; 
Amherst, 1893, 31-7, 39 ; Sagaing, 1903, 29-32; Toungoo, 1901, 25 ; Rept. 
Inland and Sea Fisheries in the Thongwa, Myaungmya and Bassein Dist. and 
Turtle-banks, Irrawaddy, 1902 ; Max and Bertha Ferrars, Burma, 1900, 89-90 ; 
Nisbet, Burma under Brit. Rule and Before, 1901, i.^ 361-2. 

The following are sonae of the chief commercial headings under which 
particulars regarding fish and fish products may be found in this work : — 
eche-de- er (p. 1 22) ; Fish and Fisheries (the present article) ; Fish- 
aws and hark-fins (p. 542); Isinglass and Glue (pp. 542-3, 695) ; 
ils and Fats — Animal (pp. 811-4). 

Other kindred subjects are : — Pearls and Pearl Fisheries (p. 557) ; 
hells: Conch, Chank, other-of-Pearl, etc. (pp. 558,989). 

If may be said that while the products afiorded by fish are many and 
varied, the information available regarding them is fragmentary and un- 
satisfactory. The majority of fish are of course cooked and eaten either 
fresh or after being salted, sun-dried, smoked, pickled, preserved in oil, etc., 
etc. But unfortunately it is next to impossible to learn actual particulars 
of the fisheries and fish- curing industries that could be regarded as of a 
practical and commercial value. Much has been published, but either of 
a purely scientific character or of a most discursive nature. 

PRODUCTION.^BengaL — In the trade returns of Bengal, for example, 
repeated mention is made of exports in dried fish and prawns. It is also 
known that a fair business is done in smoked, pickled or otherwise pre- 
served mango-fish, hilsa (sable), and hegti (cock-up), the last mentioned 
being often prepared in the form known as “ tamarind-fish,’’ but nothing 
for certain is known of the sources of supply or the centres of manufacture 
in Bengal or even in Calcutta. It is recorded that Calcutta obtains fish 
from Groalundo, from East Bengal, from Diamond Harbour, from Mutta 
and other localities in South Bengal. Moreover, though repeated efforts 
have been made (and indeed are being made) to organise a systematic supply 
of sea-fish, the Calcutta market is almost exclusively met by fresh- water 
fish. The supply of excellent hegti, procured both direct from the rivers 
or from special rearing-tanks, is very great and the quality excellent. 
During their respective seasons both mango-fish and hilsa are plentiful, the 
latter caught very largely in the Ganges and conveyed by special fish trains 
to Calcutta. Tank-reared fish may be spoken of as an important feature of 
the Bengal supply. The sale of live fry for the purpose of annually stocking 
tanks is accordingly a fairly important special industry. The fry are 
caught on the surface of the shallow water near sandbanks in the rivers, and 
are carried inland in earthen pots to be sold to the owners of rearing-tanks. 

Upper India may be spoken of as entirely dependent on its rivers 
for its supply of fish. At one4;ime a great effort was made to convey 
sea-fish from Karachi as far inland as Simla, but the venture was 
evidently not profitable as it was discontinued. The military stations 
of the Panjab, however, do in some cases get fresh sea-fish from 
Karachi. Near the larger rivers the towns such as Lahore, Delhi, Agra, 
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Allaliabad, etc., obtain a fair supply at certain seasons, but fisb. is by no 
means tbe important article of diet in Upper India that it is in the western, 
southern and eastern provinces. In Assam excellent river-fish may be 
had, one of the most highly prized being the hassa, which when smoked 
is an excellent addition to the breakfast table, and by some the Kling-fish 
— Semiplotus macclellmuli (Day, Lc. i., 281) — or sundari is even more 
highly prized. 

Bo bay and Sind, — The trade returns of Bombay frequently make 
mention of bummelo (“Bombay duck”), “tamarind-fish” of various 
qualities, such as seir (white-pomfret) — the best quality. Bombay has 
an excellent supply of sea-fish, and accordingly fresh-water fish are nearly 
as rare in the western capital as sea -fish are in the eastern. Calcutta 
visitors to Bombay accordingly much appreciate the pomfret and sole 
they receive there, just as the Bombay visitors extol the Calcutta hegti 
and mango-fish. Bombay oysters have, as a rule, an evil reputation among 
Europeans, but all the same there exist extensive beds for their production 
and a by no means unimportant traffic in that shell-fish. The exports to 
China of Shark-fins and Fish-maws (see p. 549) are by far the most 
important single item in the Bombay foreign trade in fish. Karachi holds, 
however, an even more important position in the fish trade of Western 
India than Bombay. The oysters of Karachi are regarded as the best in all 
India. The pomfret, sole and other fish procured in Karachi are excellent, 
and of a flavour only to be compared with those in the extreme south, 
such as at Cochin and Calicut. A large trade is at the same time 
done in shark-fins and fish-maws from Karachi, as also in Isinglass and 
Fish-oil (p. 545). The Persian Gulf traffic in salted and sun-dried fish is 
very ancient. Marco Polo {Travels, 1290 (ed Yule), i., 102, also n. 109) 
alludes to the people of Hormuz living on dates and salt fish. Date and 
dry-fish diet is alluded to also by Ibn Batuta. 

Madras, — This is perhaps the most important province in the fish 
trade of India. From ancient historic times the sun-dried, salted and 
pickled fish of the southern Malabar Coast have not only permeated over 
a large part of India but been carried to foreign countries. Difficulties in 
the Indian fiscal regulations with salt have for some years been loudly pro- 
claimed as having restricted if not curtailed that industry, and the subject 
has received (and is receiving) the most careful consideration not only of 
the local but of the Imperial Government. The tamarind-fish of Cochin 
is chiefly made from the seir, and the fish- oil — so much extolled over India 
—is made mainly from the sardine (see Oils, pp. 544-5). Under eche- 
de- er (pp. 122-3) reference has been made to the Madras traffic in sea- 
slugs. Oysters are specially cultivated at several centres, and the supply 
is both large and excellent. South India has thus a liberal stock of most 
admirable sea-fish (pomfret, sole, sardine, etc.) of all kinds, and in the 
vicinity of its large rivers a supplementary supply of fresh- water fish. 
Important fisheries exist, as well as valuable industries in Pearls, Conch, 
Chank and Mother-of -Pearl (see p, 557). 

Bur a.— Speaking of Further India, the trade returns show a con- 
siderable traffic in locally produced sea-slugs, as also in foreign slugs 
imported and to a certain extent again re-exported.. There are also 
valuable local fisheries and fish- curing centres in Burma. The salting and 
preserving of fish have in fact assumed special forms more or less character- 
istic. The Gazetteer of Upper Burma and the Shan States pt. i., 433) 
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gives, for example, a useful sketch of the fisheries and trade in fish on the 
Irrawaddy. 

CHIBP INDIAN PISH AND PISHBRIBS.—The following are some of 
the more important aspects of the fish supply of India, of fish products, and 
of the special preparation of fish, met with in Indian commerce : — 

1. BOMBAY DUCK^’ OR BUMMBLO FISH. — This is the fish— 
nehereus (Day, Ix. i., 412), known in the vernacular as neharey humalo, cucah 
sawahri, coco mottah, lul% etc. It is common in the seas and estuaries of India, 
more especially Bombay, It is highly esteemed as food when eaten immediately 
after being caught. Since it rapidly goes bad, it is at once salted and subse- 
quently sun-dried, and in that condition alone is known to most people. It is the 
relish served with curries that bears the name ‘‘ Bombay Duck ” — a quaint and 
obscure name that has an analogy in “ Digby chicks.” Boswell {Tour to the 
Hebrides, 1773) compares the Bombay ducks to the sun-dried whitings of 
Aberdeenshire, Imown as “ Speldings.” 

Biver-fish. 2. FRBSH-WATBR fish. — It would occupy much space to mention all the 
fish of this class that might be regarded as worthy of interest. A special feature 
of Indian rural life, and one that is capable of considerable improvement, is the 
rearing of fish in tanks, an industry already briefly alluded to. Tanks are 
necessities of life in large tracts of country in order to supply water, and that they 
are utilised as sources of edible fish is not only natural and economical but essential 
to the purity of the water. A large number of the Indian fresh- water fish naturally 
frequent backwaters of] the rivers; in other words are not averse to live in 
tanks. This has led to the traffic already mentioned of catching and selling 
live fry with which to stock tanks that are even remote from the rivers. The 
following are some of the better known river-fish, many of which can be reared 
in tanks : — A^tiahas scaitdens (Day, l.c. ii., 367), the Climbing Fish or coi, sennah 
nga-pri, haritan, etc. ; these are often carried alive by the boatmen of the Ganges, 
being killed and cooked as required. They may be kept alive for a long time in 
damp earthen pots and thus conveyed to a distance. JBnrhtis, the Carp : various 
species, especially jb. sam'tiit (Day, l.c. i., 300), the sarana or durhie, and JB. tor 
Mahctsir. (l.c. i., 307), the mahasir ; most highly prized of sport-giving filsh and found 

in hill streams. Saruius hoia {l.c. i., 352), the trout of Indian streams. 
Catia htichanani {l.c. i., 287), largely employed for stocking tanks in Bengal, 
EUsa. United Provinces and Panjab. cuipea lUsUa {l.c. i., 376), the sable or hilsa, a 

sea-fish that passes up most of the rivers of India and Burma, and is one of the 
most important of the fresh- water fishes. mitropUcUtUyH vticha {l.c. i., 128), 
the bassa of Assam, is found in most of the larger rivers of India. Xa6eo {l.c. i., 
256), the Kalban fish : several species are common in the rivers and much used 
for stocking tanks, such as x. caihasri {l.c. i., 259), Panj4b, Sind, Kach, Deccan, 
etc., X. gonitis {l.c. i., 261), the cursa, much used in the United Provinces, Bengal, 
Ruhu or Rut. Orissa, Ganjam and Elistna. x. rouitn {l.c. i., 262), the ruhu or rui, an excellent 
fish, and accordingly carefully propagated in the tanks of Bengal. Opniocephains 
{l.c. ii., 360) : several species of the so-called Walking Fish or Murral, such as 
o. harcn {l.c. ii., 361) ; may be carried in damp vessels for great distances, sold 
alive, and cooked as required, o. tnamiins {l.c. ii., 360) and o. striafns {l.c. ii., 
363) are excellent for stocking tanks. JPseudeniropitts taatcree {l.c. i., 138), Poona 
and Deccan, mta hticfnmutii {l.c. i., 165), found in the Jumna, Ganges and 
Irrawaddy, is valuable for its capability of retaining life long subsequent to the 
removal from water. 

hark- 3. FISH-^MAWS AND SHARK- FINS: /S/iVGIASS. —The trade in these articles is 

fins. a fairly ancient one. Milburn (Or. Comm., 1813, i., 109, 283) makes reference to 

them. “ Fish-maws,” he says, “ are an article of trade from various parts of 
China, where they are much esteemed.” So again, “Shark-fins are an article 
of trade from the Arabian and Persian Gulfs and from thence to China ; they 
are esteemed very strengthening by the Chinese.” “ They are likewise prepared 
on the Malabar and Coromandel Coasts and many of the islands in the Indian 
Ocean.” The commercial products given as the title of this paragraph are not, 
however, the only products afforded by the group of fish placed in this position. 
The fiesh (especially of the young) is often valued as an article of food ; the fiua 
are employed in making jellies and soups, mainly by the Chinese ; the livers afford 
Oil. an oil, which when caref lily prepared (more especially of certain species) is spoken 

of as a useful substitute for cod-liver oil ; and the skin of most species is made into 
the substance known as Sbca-OReeit. The group of fish here indicated might be 
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defined as the Sharks, Ray-fish, Skates and Saw-fish. On the other hand, fish- 
maw, which in a p-orified form is known nnder the name of isinglass (or, to be 
more accurate, fish isinglass) is a substance usually obtained from a widely 
divergent assemblage of fish. It is simply the “ sound ” or “ air-bladder ” and 
might be prepared from almost any jfish, though certain species are more highly 
valued than others. It may accordingly be desirable to refer these to two 
sections : — 

(a) Sbark~fins. — Day (Z.c. i., 3) wrote, “ These fish are employed as food, and 
portions of them, especially the fins, are largely exported from the Indian to the 
Chinese markets. In China Dr. Cantor observed that the fins were not exclusively 
selected from the sharks — seiachouiei — but equally from the rays — Satouiei. 
Among those examined at Penang were found to be fins taken from the fishes 
belonging to the following genera : — Cavelia^itts, Xyotena, Steyostoma, 
jK,hiiiohafiiSy T^ygori and Wyiiohatis. Gelatine is obtained from the larger 
fins, glue from the smaller. All except the caudal fins are cut from the 
fish at the root, so as to leave as little flesh as possible. The root is dipped into 
wetted lime {chunam) and then the fins are dried in the sun, and according to 
their value they are divided into two kinds : “ white ” and “ black.” The white 
consists exclusively of the dorsal fins, which are on both sides of a uniform light 
colour, and are expected to yield more gelatine than the other fins. The pectoral, 
ventral and anal feas pass under the denomination of “black fins” ; the colour, 
however, varies from bufi to grey or brown, and most of them are of two different 
colours, the upper surface being dark and the lower light. The black fins of 
course are the most numerous, and supposed to 3 deld a comparatively small 
quantity of gelatine.” In another passage Day (Z.c. i., 5) remarks : — “ The 
fins of the sharks are removed and dried in the sun. Strips of the flesh are also 
salted as food and the livers boiled down for the oil they contain.” “ Some forms 
of large sharks, as Gaieocevdo, which have the edges of their broad teeth sharp or 
coarsely serrated, cannot be captured by nets, as they at once cut their way out. 
But nets are suitable for such species as possess conical teeth ; these last may 
likewise be taken by baited hooks attached to cords composed of many strands, 
through which the teeth penetrate but do not cut.” A curious circumstance 
regarding the special nets used on the coast of Karachi may be here mentioned, 
namely that they are made very largely of the fibre derived from Caiotropis 
zyrocera (see p. 206), a fibre hardly utilised in any other part of India, but the 
place of which is taken in Eastern India by rhea fibre (see p. 157), both fibres 
being selected on account of their great strength and durability under water. 

The following are the chief Indian fish that afford “Shark-fins ” : — Ji’etohatis 
ntiriftnri (Day, Z.C. i., 59), the Devil Fish ; JSayay'ius yuyy-eUH [l.c, i., 194), the 
fresh- water shark, the hunch ot gunch ; CnrcUarUMs aeittuieyts [l.c. i., 11), a shark 
of the coast of Sind and the Indian Ocean ; €!. yungeticns [l.c. i., 13), one of the 
most ferocious of Indian sharks ; c. u»n.jtatti9 [l.c. i., 17) ; c.". vyieianoptertis 
[l.c. i., 14), caval sorrah or raman sorrah ; and c. wenittorrah [l.c. i., 16); 
JP'Tistia eiispidatvs [l.c. i., 37), the Saw-fish ; ]Pteroz>l€itea micrura [l.C. i., 56); 

HyncHohattis uficylostoynns [l.c. i., 41), the Mud-skate ; n. iljefXdensis [l.c. i., 
40), the ulavi ovmnja ; Trygon s^pnen (Z.c. i., 50), the Ray ; t. uarnttk [l.c. i., 53), 
the sankushf hankus; and xyg<etia [l.c. i., 22), the Hammer-headed Shark. 

[b) Pisb~inaws and Isinglass (see Isinglass, p. 695). — ^Vulgarly the term Isinglass 

is sometimes given to Mica. The English word is a corruption of the Dutch 
huiaenhlas ( = sturgeon-bladder). It may be obtained from many substances, and 
according to the Greeks it was icethyocoUa or fish-glue. As already explained, the 
finer qualities are the “sounds” or “air-bladders” of fish. The true isinglass 
of European commerce is the sound of the sturgeon [A-eipensey'), Brazilian 
isinglass is derived from one or two species of suurtis, and the Indian isinglass 
from one or other of the following fishes : — Aritis aet€tiro8ty^i», hufmaniensf 
ctBlafus^falearirts, gagora, sona, and sagov (Day, l.c. i., 173-88). These are 
largely prepared and salted on the Western Coast (Karachi), but at the mouths 
of the Ganges there is also a fair and improving trade : — Osteogisniosus tniutari^ 
(Z.c. 1 ., 190) ; otniituus ynaettiatxis [l.c. ii., 127)., the birralU of Orissa ; o. rtihev* 
[l.c. n., jarang-gigi [ov pichepierre) of Pondicherry; i^Tistipovna, 

(Z.c. i., 512), the gouraka ; diacanthus [l.c. i., 449), the 

daniba ; Silundia gangctica [l.c. i., 145); and the XImhi/*ina Tuascllii [l.c. ii., 
110). [<7/. Royle, Prod. Isinglass; Day, Z.c. [Fishes) i., 3, 5, 7—63 ; Hunter, 

/mp. iii, 434.] 

4. PISH MAN UpB.— When procured in excess of demand for human food, large 
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quantities of fish are utilised as manure near the coast towns of India, very much 
as in some parts of Europe. Thurston {Bull. Mad. Mus., 1900, No. 2., 120-3) 
gives much information on the extent to which the sardine is employed as 
manure, the supply ranging from 2 to 515 tons a year. Eish manure is not un- 
known to the coffee planters, and Mollison says that for sugar-cane culture this 
manure is much valued. The Malayas consider the fish Eeheneis nanerates {l.c. 
ii., 214) as specially suitable as a manure for fruit trees. [Cf. Simmonds, Waste 
Prod., etc, 155-77; Lehmann, Kept. Agri. Cult. Cliem. Mysore, 1901-2, 14; 
Mollison, TextbooTc Ind. Agri., i., 107-8.] 

5- MBDICINB . — The bile of certain species of fish is believed to be a valuable 
medicine, especially that of the ruhu or rui (Lnheo i’oJiita). [Gf. Taleef Shereef, 
(Playfair, transL), 1833, 150.] The brine of pickled fish is alluded to by Paulus 
^gineta (Adams, transL, iii., 81). Fish diet is by the Hindus considered safer 
for invalids than the fiesh of other animals. The oil prepared from many species 
is used as an efficient substitute for cod-liver oil. 

6. NGAPBB (Ngapi). — In an official report issued in 1902 (though not offered 
for sale) by the Government of Burma on the Inland and Sea Fisheries, refer- 
ence is made to the account of this preparation as given in the Dictionary. The 
passage in question was reprinted direct from the description of Tenasserim, 
written by H. Fenwick in 1849 — presumably an authority on Burmese matters of 
the date in question. The recent official publication enumerates and describes 
some eighteen different forms of ngapi, the particulars given occupying five pages 
of closely printed foolscap. It concludes by asking the question, “Why does 
ngapi smell, it will be asked ? Because, however carefully the stuff is made, there 
must be always a considerable proportion of uncured flesh, flesh that the salt 
cannot reach. This flesh decays and rots, but the rest is properly cured fish.” 
To many persons preserved fish in any form is objectionable. The danger 
of eating a proportion of rotten uncured flesh, however small, may be suggestive 
of poison and doubtless dictated the appellative “ semi-putrid fish ” used 
by Fenwick. The following passage from Nisbet (l.c. i., 361) fairly represents 
all that is laiown regarding the preparation of ngapi. “ Immediately after being 
caught and brought to land the fish are either scaled by hand or have the scales 
roughly brushed off with a frayed bamboo, and are then thrown into a wooden 
trough, the larger being gutted and deprived of head and fins. After being 
rubbed with salt they are packed in baskets and pressed down by means of a 
board weighted with large stones. Next morning they are unpacked and again 
rubbed with salt, then spread out on thin bamboo mats to dry in the sun until the 
afternoon of the following day, when they are packed alternately with layers of 
coarse salt in large earthenware jars placed in the shade. To retard the process 
of liquefaction of the salt, the powdered bark of the ondon tree (XdUt^a 
sehifora) is mixed with it ; but, during the three to five weeks this rough 
method of pickling is allowed to continue, the oily brine oozing to the top and 
evaporating, sometimes becomes so full of maggots before drying up that fresh 
supplies of salt have to be added. The scaleless siluroid mud-fishes are those 
most easily treated in this way.” 

“ Greater care is taken in the preparation of ngathalauh (<Jinpea paiasafi), 
the hilsa of Indian rivers, which are simply gutted but not otherwise cleaned, 
and then salted and sun-dried before being spread between thin bamboo mats and 
pressed for about three days. These dried fish (ngachauh), the daintiest of 
Burmese condiments, are both in preparation and in transport handled separately, 
whereas the stinkingly offensive ngapi is sold in bulk, in baskets and sacks. Both 
varieties are cooked by roasting or frying when used to flavour the meal of boiled 
rice.” 

“ Along the Tavoy and Mergui coast a finer quality of fish-paste is made with 
shrimps and prawns, which are worked up with salt when half -dried in the sun. 
As this is eaten uncooked, it is termed seinsa or * raw food.’ The more carefully 
prepared paste, made with selected small prawns, is frequently used with curry and 
rice as a chutney by Europeans all along the Malay coast, where it is known as 
halachong ; and of recent years dt has competed with caviare as a bonne bouoJie 
in the boulevard restaurants of Paris.” \Cf. Mandelslo, Travels, in Olearius, 
Hist. Muscovy, etc., 121; Symes, Emb. to Ava., 1795, ii., 371 ; Crav^urd, Journ. 
to Ava, 1834, ii., 176 ; Qaz. Upper Burma and Shan States, ii., pt. i. 433.] 

7. PISH-OIL may be referred to two sections : — 

(a) Shark, Ray and Skate Oils. — These are sometimes treated separately or 
mixed (as procured). In the former case an oil is often prepared from some of the 
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species that might be used as a substitute for cod-liver oil. Thus, for example, 

Day (Z.c. i., 5) says : “ At Calicut, medicinal fish-liver oil of an excellent quality was Liver Oils, 
formerly manufactured, a small factory for this purpose having been constructed 
at that station in 1854, and the livers of sharta and saw-fishes were purchased 
from the fishermen. The abundance or paucity of these fishes evidently de- 
pended to a very great extent upon whether sardines were or were not present, for 
these latter forms of ciititeidm are very capricious, sometimes forsaking the coast 
for several successive years, and then as suddenly reappearing in countless 
millions. No livers under 40 lb*, weight were accepted at the factory, as the 
larger ones gave proportionally a greater amount of oil than the smaller ones ; 
sometimes livers of a great size were purchased. One weighed 290 lb., and 
another from a female saw-fish, 14 feet long, 185 lb.” The fish included in 
this paragraph have been enumerated under Fish-maws and Shark-fins above. 

(b) Other Fisb^oils . — The livers, or the whole fish, of certain species that do luaminant Oils, 
not belong to the above group are known to afford excellent oils. These are 
mainly used for illuminating purposes, but some are of superior quality and 
may be even employed as articles of food. Such oils appear to be made of salt- 
water fish, all along the coast of India, and from fresh-water species, along the 
cha els of the chief rivers. The following are the fish most highly spoken of 
as affording oil ; — iBarhntf cUoUi {l.c. i., 317), the Bitter Carp of the rivers of 
India ; citvpea jimh^uata {l.c. i., 373), the Sardine ; €. ui^ha {l.c. i., 376), the Sable 
or Hilsa ; c. longiceps {l.c. i., 373), the Malabar Oil Sardine ; eyhiu^n commersonii 
{l.c. ii., 211), the Seer or konam; ro/ifYa (Z.c. i., 262), th.e .ruhu of Indian 

rivers ; sutiruiiu ga ngetica {l.c, i., 145), found in the estuaries of India and Burma, 
the oil of which is much valued as a medicine. 

Trade in 0/7.— Thurston gives the fullest and most recent account of the Fish- oil Trade, 
oil trade of India. The following passage may, therefore, be abstracted from 
his most interesting and useful report : — “ Hundreds of tons of fish-oil are said 
to have been annually exported from Cochin in former years, and I find that 
the average e^ort thereof in the five years 1856 to 1861 was 19,630 cwt. 

The oil trade is, however, reported to be decreasing year by year. In some Decreasing. 

seasons the sardines arrive off the coast in enormous numbers, or, for several 

years consecutively, they may be present only * quantities sufficient for pur- sardine Oil 

poses of food. The result of this irregularity is that one very important element 

of success in commercial undertakings — ^regular supply — is wanting. In some 

years large shoals of sardines appear, and suddenly ^sappear. Contracts for 

the supply of oil are made on the arrival of the fishes, and, in the event of 

their disappearance, the contractor loses heavily. The Natives of Cochin say Losses on 

that formerly the sardines always arrived regularly, and remained throughout Contracts. 

the season. And the fishermen’s belief is that they are at the present day 

frightened away by the numerous steamers which call at Cochin, and retire 

in search of a less disturbed spot. In addition to steam-boat traffic, noises in Causes. 

boats, ringing church bells, artillery practice, the erection of lighthouses, gutting 

fish at sea, using fish as manure, burning kelp, and the wickedness of the people, 

have b n charged with being responsible for a falling off of the fiah supply. 

But, as Mr. Fryer naively remarks, of these alleged causes, only the 1 t, it is to 
be feared, has been, and is likely to be, a permanent factor in the case.” 

“ The preparation of the evil-smelling fish-oil is carried out in large iron Manufacture, 
cauldrons, in which the fish are boiled with a little water. The oil, as it exudes, 
rises to the surface, is strained through cloth, and stored in barrels. The residue 
in the cauldrons is preserved, and utilized as manure for cocoanut gardens, paddy 
(rice) fields, etc. A rougher and cheaper process of oil-extraction, by which the 
cost of cauldrons and firewood was saved, has practically been put a stop to as 
being an offensive trade. This process consisted simply in putting the fiushes into crude Process, 
a canoe, and exposing them to the influence of the s\in until decomposition set 
in. The oil then rose to the surface, and was removed with a scoop. By this 
crude process a comparatively small quantity of the oil was extracted. A portion 
of the anufactured oil is co umed locally by boat-owners for smearing their 
boats, so as to preserve the wood and coir ropes (made from the fibre of the cocoa- 
nut h k) with which the timbers are stitched together. But the bulk is exported 
to E ope and some Indian ports. The Natives believe that the oil returns from 
uropej squerading ■ the guise of cod-liver oil.” {Cf. Eastern India, i., 22% y 
Buchanan-Hamilton, MS. pub . by Day in Hunter, Stat. Acc. Beng, , xx. ,85; Japanese 
Sardine Oil, ill J ourn. Soc. Ghem. IndusL, 1887, vi., 372 ; Thurston, Bull. Mad. 

Mue., 1900, No. 2.] ' 
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8. POISONS op INTOXICANTS USBD TO KILL J^/s/f.-The following are the 
plants often used in India to kill fish: — Alhi»siia stlpxiUitu, and in'ocera; A.xiamlx'ta 
CocGuUis, w. & A. (the seeds boiled in rice and made into a paste) ; Balanites 
Bodchurgltiif Planch ; Bax'rixxgtoaia raeemosa, BI. (seeds mixed with bait) ; Bassia 
'btityi'aeeaj Roxb. (bark used in Sikkim) ; Bevberis ax'istata, DC. (bark) ; Cx'otam 
Itvria panicxilata, Willd, (according tO Hooper, plant used) ; Berris elliptiea, Benih. 
(bark and flowers); Biospyifos wontana, Roxb. (fruits) ; Etiphoyhia TiruexiUl^ 
Linn. ; JPlttggexi JjexicopyntSf Willd., and JF. uniCToeavpa, BI. (the barks) ; dgno- 
oavilia odorata, Bn. (the fruit) ; Mtydnocax'pxis venenata, Qaertn. (fruit used) : 
Xjasiosiphon et-docepTialxis, Dene, (bark) ; Millettia JPiseidia, Wight (powder of 
bark and flowers) ; Mxindniea stthevosa, Benth. (seeds and inner layer of bark) ; 
Bfinelia diintetoxmrn, Lamk. (bruised fruits) ; Sapiwn Indictim , Willd. (the seeds 
used); Spilanthes Aemella, Linn. (fruits); StrycHnos Xnx-vomiea, Linn. ; 
Waiauva JPiseidia, Roxb (bark thrown into tanks). 

It has been pointed out that many of these contain saponin. All are more 
or less acrid and bitter. It is generally held that the fish taken by this process 
are quite wholesome. The practice is most reprehensible, since young and old 
are killed and more therefore destroyed than can be used. [Hooper, Drugg. 
Bull., Nov. 1890-] 

9. ROB. — -The roes of certain fish are highly prized. They are often specially 
prepared and sold by themselves, just as in Europe the cod-roe is a recognised 
marketable article. The fish most generally resorted to for this purpose are 
the G-ard fish of Malabar ( ewiriiampUxis buffonts) [l.c. i., 427), a fish found 
plentifully in the seas and tidal rivers of Bombay, Bengal and the Andaman 
Islands. So again the Corsula Mullet {utugii eorsttia) {l.c. ii., 349) or the undala, 
corsula, in-ge-U, nga-sheng, etc., which Ainslie says affords a kind of caviar 
(caviare), as also the Common Mullet {Mxigii cenr) {l.c. ii., 348), the kola-kendc 
or muhXah, yields roes that are much appreciated and are sold sun-dried. 

10. SALTED AND DRIED FISH. — In official statistics this subject is dealt with 
under the following headings : — “Dry Unsalted Fish,” “Dry Salted Fish,” and 
“Wet Salted Fish.” One of the most startling circumstances of the trade in 
fish is the fact that India is apparently not able to meet her own demands. 
Perhaps no other part of the globe (of a like magnitude) possesses so varied and 
extensive a series of marine and fresh-water edible fish, nor so many forms that 
lend themselves readily to artificial production in tanlcs and ponds. In spite of 
every advantage, however, the foreign imports far exceed the exports, thus showing 
that from one circumstance and another, India is not self-supporting in the 
matter of fish. Whether this proceeds from unskilled methods and imperfect 
appliances, or from the want of proper regulations and protective measures, in 
the form of a Fisheries Act, or from the restrictions that prevail in the supply 
of cheap salt for fish-curing, or from the climatic and social conditions of the coun- 
try and people that are naturally opposed to the development of a fish-curing 
industry, are points of a highly controversial nature. The late Dr. Francis Day 
was of opinion that the Bengal supply had steadily declined, since the first decade 
of the nineteenth century, when Buchanan-Hamilton conducted his survey 
of that province and wrote his Fishes of the Ganges, owing. Day thought, to 
the selfilsh and destructive systems that were allowed to prevail. Be that as it 
may, it is certain that the past twenty or thirty years has witnessed the steady 
gro'wdh of an import trade in fish which has assumed no mean proportions. 

The following, arranged in alphabetical sequence of their scientific names, are 
the more important fish sold in salted condition : — A'^tobxiUs narinax'i {l.c. i., 69), 
the Devil Fish ; Arixxs cmlatns {l.c. i., 174), a. sagor and a. soxxa {l.c. 178-9) ; 
Chatoessxts ehacanda {l.c. 386), the Indian Herring; CUrysophvys berda {l.c. 

ii. 44), the Grey Perch ; ciavixts magxiv {l.c. i., 115) ; Cybiam gxxttatuTn. 
(i.c. ii., 210), Seer or seir ; Cynogiossxts sp. {l.c. ii., 462), the Soles known in 
South India as mdnthal ; JEgxxxxia daxtra {l.c. ii., 188), the dacer karah, Coro- 
mandel ; Clewes yttamentosxxs {l.c. i., 537), the Udan ; Marpodoxx neHerexxs 
(Z,c. i., 412), the Bummelo, already discussed ; JOxxtJaxtxxs avgentimacxiiaftts 
{l.Q.i., 472), the Red Rock-cod; jo. jahngaraH (l.c. i., 4:14), the purruwa; Mxxgii 
eorsxxla (l.c. h., 349),’ the Mullet ; . cxxspidatus (Z.c. i. 37,), the Saw-fish ; 

BJxyxtehobutxxs djeddexxsis (Z.c. i., 40), the ulavi ; Saecobranchxis fossilis 
(Z.C. i., 126)j,vthe Scorpion Fish; Scixexxa bieekeri {l.c. ii., 112), the soh-U; Seowiber 
'micraiepidotxxs {l.c. ii., 203), the Mackerel or ila ; stroxnateus einex^eus (l.c. ii.^ 
198), the Silver P6i5ttfret ; s. xtigex* (l.c. ii., 199), the Black Bo fret ; 

(l.c. ii., 197), the White Ponofret ; Tvaenyxiotxta ovatxis (l.c. ii., 119). the 
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hutili or muhctli-pctrah ; Tt'ichiiintB Ha^nteia (l.c. ii., 134), the Puttiah ; 
T^'i<tnoaaster fascia til s {l.c. ii., 372), the holisha, nga-phyin-thaleb—one of the 
fish made into ngapi ; Tt^ygoa uarntiJc (l.c. i., 53), the Ray-fish, sanhush. 

Thmston {l.c. 1900, No. 2, 116 et seq.) should be consulted for particulars 
of the Indian methods of fish-curing. The bulk of the traffic, he says, takes 
place between September and March. 

11. FISH SCALES, — The scales of the mahasir (mtrhus tov) are said to be 
employed in the manufacture of playing-cards. They are cut into circular pieces 
about IJ inch in diameter, painted and varnished. The centre of the trade in 
this curious commodity appears to be Shahabad. In the Deccan the large 
scales of a carp are used in place of glass for windows. The scales of the Bleak 
and the Dace are in Europe employed in the production of a substance known 
as Essence d’ Orient which is utilised in the manufacture of artificial pearls. 
[Ind. Art at Delhi, 1903, 202-6.] 

12. SEA FISH. — So many of the fish that should fall into this position will 
be enumerated under other headings that it is hardly necessary in this place to 
do more than mention a few of the more important species : — Atiicrina fovsiaiui 
{l.c. ii., 338), also JEngrauUs indices {l.c. i., 394), both called Whitebait by 
Europeans in India ; chanos saimoncus {l.c. i., 403), the Milk Fish or White 
Mullet ; Chatoessiis chacttnda {l.c. i., 386), the Indian Herring ; ciui>ca 
fintitriata. Hie and longicejiis (Z.C. i., 373-4), Sardines; Cgbluni gnttatiini 
{l.c. ii., 210) and c. coinwersoiiU {l.c. ii., 211), seir ; Cyuoglossas Utigtta 
{l.c\ ii.^ 454)) l^he Sole of Europeans in India, or hot-aralu, a fish highly 
esteemed in the coast towns of India ; i>ussti/»nieria acuta {l.c. i., 399), the 
Malabar Sardine ; naviiodoit nehc^^cxts {l.c. i., 412), Bombay Duck ; x^atcs 
caiciirifer {l.c. i., 440), the Cock-up or nair, the hegti', Mugii eovsuia 
{l.c. ii., 349) and other species, the Mullet ; JPoiynemus ludicus {l.c. ii., 105), 
the Rowball of Vizagapatam, the aeZe, is one of the chief sources of the “ Fish- 
maws ” ,* Scouiber uiUrolepiilotxis {l.c. ii., 203), the Mackerel ; sniago sUiama 
(l.c. ii., 224), the Whiting of Europeans in Madras; Strowateus ciuereus {l.c. ii., 
198), the Silver and Grey Pomfret ; s. niget' {l.c. 199), the Black Pomfret ; 
s. sinensis {l.c. 197), the White Pomfret; and Vpeneoides vittatus, the Mullet 
{l.c. ii., 25). 

13. SHAGREEN OR FISH-SKINS. — The rough sldns of many species of fish are 
used as a kind of sand-paper, and that of certain sharks, rays and skates is made 
into the substance known as shagreen. This is a thick sMn covered with hard 
enamelled papillose scales. After being cured and stained it is employed to 
cover boxes, scabbards, sword-handles and other such purposes. In some 
respects the shagreen from the ray-fish and certain species of dog-fish is regarded 
as superior to that of the shark. In Hunter {Imp. Gaz., x., 252) mention is made 
of shagreen manufactures at Nawanagar; also in Milburn {Or. Comm.^ ii., 511), 
Horse-skins. The following afford shagreen : — jPrisUs cnspidams {l.c. i., 37), 
the Sawfish ; miyncUoltatua aneylostO'vn.xis {l.c. 1 ., 41), the Mud-skate ; Trygon 
sepiten {l.c. i., 50), the Ray ; Zygtena malleus {l.c. i., 22), the Hammer-headed 
Shark. Hoey {Monog. Trade and Manuf. N. Ind., 1880, 94) describes the process 
of making horse or asses’ hides into an imitation shagreen known as kimukht 
and IcirTcin. 

14:. SMOKED FISH . — While the art of curing fish by smoking them seems to 
have been known to the Natives of India from fairly ancient times, it cannot 
be said that it has assumed a position of such importance as in Europe. The 
hilsa or Sable, ciupea Uisha {l.c. i., 376), is the fish most noted as being in India 
cured by being smoked. The Mango-fish, JPoiynemxis intiieus {l.c. ii., 105), is 
a fish that must be eaten immediately after being caught. Accordingly, to 
allow of its being carried to a distance it is sometimes smoked. The hassa of the 
rivers of Assam, Bengal, Orissa, etc., is also a fish often smoked, but these and 
other instances are more a consequence of special demand by the Europeans 
than a regular Native industry. The smoke from burning refuse sugar-cane is 
that most generally used. 

15. SOAP.’ — Several methods of utilising fish and fish-ofial in the production 
pf soap have been discussed by several writers^ but no actual industry exists in 
India for this purpose. [C/. Simmonds, Waste Prod., 148.] 

l 6. TAMARIND-FISH.^^iah. pickled in a preparation of tamarinds is known in 
Indian trade by this name (see p. 1067). The species most frequently treated in this 
way are CyhUtwtu guttaUnm (l.c. ii., 210),! the seer or 8eirEB\ and Xates caie^rifer 
{l.c. i., 440), the Cock-up or Nair fish, the hegti oi Bengal. Thurston says ; “ In 
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the ordinary method of preparation, the fish is boiled, and, after removal of the 
bones, cut in thick slices, highly spiced and left to soak, packed in a jar. But 
the following account of a new and improved process has been sent to me by 
Mr. Sherman. ** Pish of all sizes can be cured, but, for Colombo market, mackerel 
are preferred The fish are not slit open, but neatly gutted by extracting the 
entrails through the gill-opening. They are then carefully washed and packed, 
with alternate layers of salt, in big casks, which are procured locally and sold m 
Colombo with the fiah. To each maund of the fish about 7 lbs. of tamarind fruit 
{gooakapuUy) are used.” “ The casks are stored on end and filled to the full. 
The fish is allowed to soak and pickle for four days, and the brine is then drawn 
off until it is about a foot from the bottom, and thus leaving enough brine to keep 
the whole cask moist when closed. Under this new system 1,658 rads. 5 seers 
of mackerel, with 375*7 mds. of salt are used, or 18 *6 lbs. per maund against 12 *5 lbs. 
used in the usual west coast method of curing.” 

TRADE IN has often been urged that India is most neglectful 

of her food resources in this direction. With a little care the rivers and 
tanks might become very much more important sources of supply, and 
indiscriminate and wasteful methods of fishing, both in fresh and sea 
water, account largely for the backwardness of the trade. It has 
accordingly been urged that both a Fisheries Department and Fisheries 
Act are much needed. Kepeated efforts have been made and voluminous 
reports prepared with a view at least to secure for each province a 
special Act to protect its fisheries (see p. 546). The multifarious vested 
interests of a vast population of semi-educated people are the excuses 
for existing defects. It has been said that when the people have come 
to appreciate the value of measures to secure and protect their interests, 
then will be the time for special legislation ; and further, that without a 
proper Act a Fisheries Department would have little justification for its 
existence. On the other hand, the claims of the fish-curing industries 
have already been recognised by the organisation of Government fish- 
curing yards where cheap salt may be supplied, under regulations that 
ensure its being restricted to the purpose intended, and these have been 
placed under the control of the Salt Department. But in the annual 
^ pubhcation financial and Commercial Statistics of British India, no 
factory or establishment that employs less than 25 persons permanently 
is recognised, hence the bulk of the fish-curing yards are excluded. Fish- 
curing in India, though important in the aggregate, is a domestic rather 
than a pubhc concern. Nevertheless, in the publication mentioned, there 
were recorded 10 companies in 1901, 15 in 1903, and 13 in 1904, employing 
on the average about 1,300 persons annually. These were entirely in the 
Madras Presidency. In 1882 the prohibition against the use of natural 
saline earth in the preservation of fish was issued. This of necessity led 
to some provision to replace that material and method of fish- curing. 
Thip. was imet by the Salt Department concerning themselves with the 
provision of the fish-curing yards to which reference has been made. 
The salt issued to the fish-curers was at first given at cost price, but 
in consideration of the fact that the saline earths formerly employed 
were procured for the cost of collection, the salt was reduced to 6 annas 
8 pies per maund (say 6^. for 80 lb.). It was found, however, that all 
forms of salt were not equally serviceable for fish-curing ; accordingly 
for some years complaints were general, and a dechne in fi^h- curing having 
occurred, this was pointed to as a , direct result of the Government’s efforts 
at protecting its salt interests while at the same time raising the standard of 
fish-curing in India. This subject will be found dealt with in some detail 
by Thurston. [Bull, Mad, Mus., 1900, No. 2, 147—52 .] 
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From the reports of the Madras Salt Department we learn that 136 
curing yards had been organised at convenient centres along the west 
and east coasts of the Presidency. In 1902-3 the total amount of hsh 
brought to them to be cured came to 50,374 tons, as against 68,992 tons in 
the previous year. The production came to 814,716 maunds of cured fish, 
of which it is stated 631,277 maunds were consumed in the Presidency. 
Thurston gives the returns of the three most important fish as follows : — 
Sardine, 387,300 maunds in 1896, 253 600 maunds in 1897, and only 
31,000 maunds in 1898 ; Mackerel for these same years, 253,857, 90,035, 
and 401,946 maunds respectively ; and Seir^ 12,388, 24,321, and 8,088 
maunds respectively. It would appear that from 60 to 65 per cent, of 
the South Indian fish-curing is done in the Salt Department Sub-Division 
of Calicut (including Malabar and South Canara), such as Calicut, Canna- 
nore, Mangalore and Malpe, etc. There are several other important 
centres such as Chicacole, Tinnevelly, Cocanada, Chingleput, Nellore, Nega- 
patam, etc. Malpe is interesting as the centre to which the fishermen of 
Ratnagiri and Goa come for the seir fishing season. [0/. Memo, 'prepared 
hy Fmance and Commerce Dept, Ind, on the Salt Dept., Sept. 1894, 42-3.] 

The internal traffic in fish, as in most other Indian commodities, can 
alone be studied by the perusal of the official statistics of Foreign and 
Coasting Trade. Fish do not appear in the returns of Rail and River -home 
Traifto, so that very little can be learned of the internal transactions. The 
following are the headings under which they are recorded : — (a) Fish- 
maws and Shark-fins ; (6) Fish, Dry Unsalted ; (c) Fish, Dry Salted ; 
(d) Fish, Wet Salted ; and (e) Fish-oils. 

Trade in Fish~ aws and Shark^fins (see p. 542). — India impoets 
on an average 5| lakhs of rupees’ worth. These come from Aden, 
Arabia, Mekran and Sonmiani, Persia and Zanzibar. The highest 
record during the six years ending 31st March, 1907, was in the year 
1901-2, when the imports stood at 1,797,114 lb., valued at Rs. 6,58,200 ; 
of that amount Bombay took 1,755,877 lb., valued at Rs. 6,27,554, and 
the balance went to Sind, Madras and Burma. The imports during the 
years 1903-7 have been 1903-4, 1,588,692 lb., Rs. 5,87,444 ; 1904-6, 
1,330,326 lb., Rs. 5,05,193 ; 1905-6, 1,388,365 lb., Rs. 5,25,394 ; and 1906-7, 
1,215,9721b., valued at Rs. 4,84,465. Practically the entire imports are 
re-exported, and from 6 to 14 lakhs of rupees’ worth of Indian produce 
exported at the same time. This may approximately be said to represent 
on the average a total expoet traffic of 20 lakhs of rupees in value. Thus, 
taking the year 1903-4, the foreign shark-fins and fish-maws re-exported 
came to 1,878,342 lb., valued at Rs. 14,36,580, and the exports drawn from 
Indian suppHes came to 481,873 lb., valued at Rs. 5,14,006; and in 
1906-7 the re-exports came to 1,350,020 lb., Rs. 11,73,345, and the ex- 
ports 565,4351b., Rs. 5,13,350. Bombay is of course the chief exporting 
province, and exported out of the totals mentioned, in 1903-4, 1,876,074 lb. 
foreign shark-fins and fish- maws and 49,520 lb. Indian; in 1905-6, 

1.336.804 lb. foreign, but no Indian; but Bombay, however, is by no 
means the most important exporting centre for the Indian fish-maws and 
shark-fins. In the Indian produce traffic,- Burma usually heads the list, 
and in 1903-4 exported 281,296 lb., in 1905-6, 243,592 lb.; being followed 
by Madras with 107,582 lb. and 153,614 lb. ; Karachi with 14,923 lb. and 

113.804 lb. * and lastly Bengal with 28,552 lb. and 14,768 lb. in the two 
years mentioned. The most important receiving country is of course 
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China (Hongkong) for the re-exported fish-maws and sliark-fins, followed 
by the Straits for the Indian. It is perhaps a significant circumstance 
that the United Kingdom bas for some years taken fairly large quantities 
and even the United States have obtained supplies of these products 
direct from India. 

As giving a fuller conception of the Indian production, the following 
review of the trafdc carried coastwise may be framed. In the year 1903-4 
the total coastwise transactions came to 1,236,173 lb., valued at Es. 6, 84, 179, 
but showed a decrease in 1905-6 to 875,927 lb. Of the amount for 1903-4 
Bombay alone took 1,160,667 lb., valued at Es. 6,29,229. Of these coast- 
wise imports two-fifths came from Madras, one-fifth from Sind, the re- 
maining two-fifths equally from British ports and non-British ports within 
the Presidency of Bombay. The remainder, over and above the Bombay 
transactions on total coastwise trade, may be said to be imports taken 
in 1903-4 by Burma from Madras and Bengal, viz. 47,057 lb. Practically, 
therefore, the coastwise trade in shark-fins and fish-maws is concentrated 
in Bombay. It has been fairly constant for some years past, but if any- 
thing has manifested a tendency in the foreign imports to decrease and 
the Indian produce to expand, a satisfactory state of afiairs. 

Trade in Fish . — (&) to (d) above may be exhibited as follows : — 

Foreign 1 ports , — In 1892-3 the imports of fish were valued at 
Es. 28,80,269 (say £193,000). Of that amount the “ Unsalted Dry Fish ” 
(see p. 542) came to Es. 3,55,893, “ Salted Dry Fish ’’ (see p. 546) to 
Es. 18,08,491, and the “ Wet Salted Fish ” (Ngapi, p. 544) to Es. 7,15,885. 
In the years 1894-7 a serious decline took place in the traffic, due, it 
is believed, to the conditions that then prevailed in Bombay. 


ANALYSIS OP THE IMPORTS OP PISH INTO INDIA. 


Year. 

Dry Unsalted. 

DRY Salted. 

Wet Salted (Ngapi). 


lb. 

Rs. 

lb. 

Rs. 

lb. 1 

Rs. 

1900-1901 

2,324,146 

1,14,408 

15,765,445 

17,68,132 

10,549,861 

4,31,386 

1901-1902 

4,263,821 

2,26,133 

17,253,310 

21,63,682 

13,411,608 

5,34,258 

1902-1903 

2,963,683 

1,79,386 

16,089,558 

19,71,890 

16,896,408 

6,03,395 

1903-1904= 

4,742,367 

2,48,566 

11,837,341 

15,35,368 

10,688,268 

4,38,140 

1904^-1905 

2,879,140 

1,60,560 

16,339,925 

20,37,946 

11,204,395 

4,59,723 

1905-1906 

4,192,663 

1,94,403 

18,088,861 

26,56,013 

10,903,845 

4,36,053 

1906-1907 

3,889,293 

2,69,441 1 

14,404,955 

18,98,054 

8,711,021 

.3,86,850 


Another very significant circumstance in the fish trade of India may 
be stated to be the fact that Bengal practically takes no part in the import 
traffic. Burma receives by far the major portion of all the fish imported by 
British India ; and, what is most striking, its supplies come almost entirely 
from the Straits Settlements, and are uniformly returned at a much higher 
price than the classes of fish that go to the other provinces. Bombay is 
the chief receiving province for Dry Unsalted Fish” and Burma for 
“Salted Dry” and “Salted Wet Fish.” The imports of “Dry Salted 
Fish ” come mainly from the Straits (into Burma) and from Arabia, 
Mekran and Sonmiani (into Bombay). 

Foreign Bxports , — There exists a small re-export of foreign preserved 
fish which in 1905-6 came to Es. 44,584, and in 1906-7, 22,686, But 
turning from these unimportant transactions to the traffic in Indian pro- 
duced and preserved fish, it may be said that, if anything, the exports 
of “ Dry Unsalted ” and “ Dry Salted Fish ” from India have shown 
a tendency to improve during the past decade. In 1892-3, for example, 
they were valued at Es. 8,97,406 ; in 1903-4 they came to Es. 17,75,722 *, 
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and in 1906-7 to Es. 15,64,747. Tlie “ Dry Unsalted FisL. ” goes usually 
in almost equal proportions and value from Bombay and Madras (in 
1906-7, the Bombay share came to 1,206,665 lb., valued at Rs, 1,20,490; 
and the Madras to 4,162,854 lb., valued at Rs. 2,94,235). In the Dry 
Salted Fish ” trade Madras takes by far the most important position. 

Out of the total exports of 1906-7, Madras supplied fish of this class 
to the extent of 9,934,728 lb., valued at Rs. 10,44,465, and these went 
almost exclusively to Ceylon. 

Coastwise Traffic. — But to attain a fairly comprehensive conception Internal, 
of the location and extent of the Indian fisheries, it is necessary to con- 
sult the returns of coasting trade. It is unfortunate that no particulars 
are published of the fish carried by rail and river, as these might 
have afiorded some data upon which to judge of the transactions in the 
more interior tracts. So far as is known, there are no large fish-curing 
centres connected with the fresh-water fish and fishing, so that the coast- 
wise traffic may be accepted as fairly representing the local trade. The 
coastwise transactions are recorded under two headings — “ Dry Unsalted ” 
and ^‘Dry Salted.” Under each the traffic has fluctuated considerably, 
but on the whole forward. During the under-mentioned years the “Dry 
Unsalted” has manifested a satisfactory expansion, viz., Rs. 19,85,869 in Dry 
1899-1900; Rs. 29,30,971 in 1903-4; and Rs. 25,61,334 in 1905-6; while '^^nsalted 
the “ Dry Salted ” have practically remained stationary — Rs. 7,87,774 
in 1899-1900 ; Rs. 7,80,301 in 1903-4 ; and Rs. 7,50,975 in 1905-6. By 
far the most remarkable features are the immense traffic towards the town 
of Bombay in cheap fish, and the fairly large supplies drawn by Rangoon Bombay versus 
of highly priced fish. Thus, for example, in 1905-6 Bombay imported 
coastwise “ Dry Unsalted Fish ” to the extent of 15,040,751 lb., valued 
at Rs. 6,43,159, and Burma 7,219,489 lb., valued at Rs. 18,10,459. The 
Bombay town supply was procured from British ports within the Presi- 
dency (Rs. 2,92,757) ; from Kathiawar (Rs. 2,60,698) ; from Daman 
(Rs. 66,044) ; and from “Other Provinces” (Rs. 22,660). The Burma 
supply was drawn from Bengal (Rs. 5,03,765) ; Madras (Rs, 7,24,770) ; 

“ Other Provinces ” (Rs. 1,94,453) ; and from the British ports within 

the province of Burma itself (Rs. 3,86,946). Turning now to the subject 

of the coastwise traffic in “Dry Salted Fish,” the total for 1903-4 Dry alted 

came to Rs. 7,80,301, and in 1905-6 to Rs. 7,50,975. But by far the 

most remarkable aspect in this traffic may be said to be the circumstance 

that the exports are almost exclusively into Bombay, Madras and Burma, 

in equal proportions and from their own provincial ports into their 

chief towns. 

Location of Fisheries. — It may, in conclusion, be inferred, from 
these observations, that the fisheries of India are mainly along the west 
coast from Kathiawar to Travancore ; that Burma is the least self-sup- 
porting of all the provinces and demands from external sources a superior, 
not an inferior quality of fish ; and lastly that Bengal, while it takes very 
little share in the export traffic in fish, produces apparently enough for 
its own necessities, since it practically imports no fis h either from foreign 7 
countries or from other Indian pro^noeg-. a., ?<,,P 

F ICULU VULGA , Gaertn. ; ' FI. Br. Ind., ii., 695; D. .P., 

Bee. Bot. Surv.^ Ind., i., 200; iii., 64, 220; Duthie and Fuller, Field and. iii.. 405 - 7 . 
Garden Crops, m.., 43, t. Ixxxii. ; Duthie, FI. Upper Gang. Plain, 394; 
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Cooke, FI. Pres. Bomb., i., 572-3 ; Firminger, Man. Gard. Ind. (ed. 
Cameron), 166 ; XJMBELLiPERiE. The Fennel, saunf, hari saunf, son'p, 
mauri, ^an-muhori, hari-sho'pha, variari, badishep, badisopu, azpa, badyan, 
soJiilcire, shomhu, pedda-jila-hurra, sa-meit, madhurikd. A perennial which 
attains a height of 5 to 6 feet, commonly cultivated throughout India, at 
all altitudes up to 6,000 feet, and also found wild. 

This plant seems to be grown only in small patches, on homestead lands, 
as a cold-weather crop. Firminger informs us that it thrives well in Bengal, 
and where once grown will come up each cold season afterwards, from self- 
sown seed. The seeds should be sown in October on the plains, and in March 
and April on the hills. Of the United Provinces, Duthie and Fuller inti- 
mate that fennel is extensively cultivated during the cold season in garden 
patches. In Bombay, the chief locahties are Khandesh and Gujarat, but it is 
also grown in the Deccan. 

Fennel fruit yields about 3 per cent, of volatile oil, which consists of 
anethoJ or anise camphor .' and variable proportions of a liquid isomeric with 
oil of turpentine. The oil is used in Europe in the manufacture of cordials 
and enters into the composition of fennel water, which is known in India as 
muhori-Jca-arak or arah bddian. [Cf. Thorpe, Diet. Appl. Chem., 1900, iii., 12 ; 
Schimmel & Co., Semi-Ann. Kept., Oct.-Nov. 1897, 27-8 ; Oct.-Nov. 1902, 42-3.] 

The fruits and oil are stimulant, aromatic and carminative, used largely 
as flavouring agents to medicines. The root is purgative and the leaves 
diuretic. [Cf. Pharmacog. Ind., ii., 1890, 124-7 ; Dutt, Mat. Med. Hind., 1900, 
174 ; White and Humphrey, PTiarmacop., 1904, 203.] 

The exports are not very important. During the five years ending 1903-4 
they ranged from 3,365 cwt., valued at Rs. 29,277, to 14,085 cwt-., valued at 
Rs. 1,16,370, but have since declined to 10,974 cwt., valued at Rs. 1,09,735 in 
1906-7. Ceylon is usually the most important receiving country, though during 
1903-4 and 1904-5 the United Kingdom took the largest amounts, viz. 6,396 cwt. 
and 10,521 cwt., but in 1906-7 took only 522 cwt. Outside the British Empire, 
Germany is the only country that need be mentioned. In 1903-4 it took 1,424 cwt., 
and in 1906-7, 2,272 cwt. Practically the whole of the exports go from Bombay. 


GA CINIA, Jbinn. ; FI. Br. Ind., i., 259-70 ; Koxb., FI. Ind., 
ii., 618-30 ; Gamble, Man. Ind. Timbs., 49-55 ; Cooke, Gums, Resins, 
etc., Ind., 1874; Guttieer^. A large genus of evergreen trees of the 
tropics, none of tbe species extending to the Panj’ab or the United Pro- 
vinces, and few even to tbe Nortb-East Himalaya. There are thirty-six 
species, most of which contain a yellow juice, which generally gives a 
more or less useful pigment— the grades of Gamboge. 

G. a bogia, ; Talbot, List Trees, etc., 1902, 27; Cooke, FI. Pres. 
Bomb., 1903, i., 77 ; Brandis, Ind. Trees, 51. The hila, aradal, manihulli, po - 
puli, upagi mara, dhararnbe, ghorkpulli, gorahkapulli, goraka, etc. A small 
evergreen tree of the western coast and Ceylon, ascending to 6,000 feet on the 
Nilgiris. It is said to yield a yellow, very adhesive Gum, which is valueless 
as a pigment because insoluble in water. It is, however, soluble in spirits of 
turpentine, and thus forms a beautiful yellow Varnish. It also gives an Oil 
used in medicine. The Fruit is edible and of a pleasant acid taste. It ripens 
during the rainy season. The rind of the fruit is employed as a condiment 
and eaten with fish as a substitute for tamarind. The Wool is grey, sometimes 
patched with red, smooth and close-grained. Beddome remarks that it would 
be tiseful for common furniture. ' [Madras Weekly JkfaiZ, May 16, 1901.] 

G, Cowa, Raxb. ; Bec. Bot. Surv. Ind., 1893-1902, i., 56; 1903, ii., 82; 
Praia, Beng. Plants, 1903, i., 247; Firminger, Man. Gard. Ind. (ed. Cameron), 
1904, 289 ; Brandis, Ind. Trees, 62. A tall evergreen tree with a round stem. 
It occurs in Bengal, Assam, Chittagong, Burma and the Andaman Islands. 
Jp. Bengal it is the cowa, and in Burma the taungthale, ma-dow^ It produces 
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a yellow Gum which is insoluble in water, but with spirits of turpentine gives _ 

a beautiful and permanent yellow Varnish for metallic surfaces. _ In certam TeUow Varmsh. 
districts the bark is employed to produce a light-yellow Dye us^ in colourmg ye. 
cloth for the garments of Buddhist monks. Duncan (Dyes and Dye%ng, 

1896, 25) mentions that its use in dyeing is unlmown in that provmce. ihe 
Fruit ripens at the beginning of June, and is of the size and form of a small 
orange. It is acid in taste, but otherwise good, and makes a very fine preserve. 

The Wood is not used for any economic purpose. , ^ .p, . 

G. heterandra, Waii. An evergreen tree of the_ hills of Burma up to 
3 000 feet. It is the thanattaw or tha-nat-tau, and yields a superior quality of 
gamboge sometimes called Arakan. \Cf. Hanbury Journ. Agri.-Bort. Soc. Ind. 

(Proc,), 1859, X., 121.] A sample from Tavoy, when analysed, gave resin 
76*5 per cent. ; gum 23*5. [Gamble, l.c. 55.] 


Pruit. 

Timber. 
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G. indie , CJiois. ; Rec. Bot Surv. Ind., i., 53, 56 ; Nairne, Flowering Kokam 
PI W. Ind., 1894, 25 ; Woodrow, Gard. in Ind., 1899, 174-5 ; Cooke, Butter. 
FI Pres. Bomb., 1903, i., 76 ; Kew Mus. Guide, 1907, 21 ; Kokam Butter, 
Mangosteen Oil or Brindonia Tallow Tree, Tcoham, ratambi, amsul, bhirand, 
hatambi, bhirandel, murgal mara, dhupadi-^enne, murinahuli, brinddo, etc. 

This slender tree with its drooping branches is found in the forests of the 
Konkan, Kanara, Coorg and Wynaad, and is often planted, especially m the 
southern districts of the Bombay Presidency. It thrives particularly well on 
the lower slopes of the Nilgiris, and a writer in Indian Gardening (March 16, 

1899 108) recommends its cultivation for the fruit as a by-product on lower 
elevation estates. From the Seeds of the fruit a valuable Oil is extracted known Seeds, 
as hokam butter. It is obtained in one oi several ways by boilmg, chmnmg, 
or simply pressing the seeds in an ordinary oil-mill. In the^ Indian baz^s 
it is found in the form of egg-shaped or oblong lumps, of a whitish ^lour, at 
ordinary temperatures, firm, dry and friable, yet greasy to the touch. Examina- 
tion of the glycerine under the microscope proves it to be crystalline. Usually 
it contains a considerable amount of impurity, but by filtration it may be ob- 
tained perfectly pure, transparent, and of a light-yellow colom. It melts at 
98° F. According to Fliickiger and Hanbury it contains stearic, m^istic and 
oleic acid. In medicine it is considered nutritive, demulcent, astringent and 
emollient. It is also used as a substitute for cod-liver oil, and in the prepar^ion 
of ointments. The Fruit, sometimes called the wild mangosteen, has long been Fruit, 
considered an article of food. Garcia de Orta (1563) refers to it under the name 
of hrindols, and in his note on Linschoten’s account of Indian fruits Paludanus 
(1596) calls it hrindoijus and speaks of its sour taste — it is called hrinmo ^ 

Goa to-day. Woodrow mentions that a statement made by Graham m the 
Bombay Courier (Jxmo 12, 1830), to the effect that it is used at Goa for adul- 
terat* g gM, had been denied by a writer in The Indian Times. At the present 
day the dried fruit is used as a condiment in curries, and in the preparation 
of acidulous drinks. A considerable trade in Icokam butter is carried on by 
the Goanese. {Cf. Pharmacog. Ind., 1890, i., 163—7 ; Moodeen Sheriff, mat. 

Med. Mad., 1891, 45-6 ; And^s, Veg. Fats and Oils, 1897, 216, 218 ; Warmg, 

Baz. Med. Ind., 1897, 83-4 ; Wright, An. and Veg. Fixed Oils, Fats, etc., 1903, 

299, 353 ; Imp. Inst. Tech. Repts., 1903, 128, 132.] 


G. o t , Nairne, Z.c. 25; Woodrow, Z.c. 173; Eirminger, ango- 

Man.Gard.Ind.{ed.Ca.me'ron),1^04:,289; KewMus.Guide,1907 ,21. Mango- steen. 
Steen, mangustan, mustali, mengTco'p,inimbu,youngzalai,manggis. An ever- 
green tree of tke Malay Peninsula, indigenous to tke Molucca Islands. [Kew 
1898, 26.] Fairly extensively cnltiTated in Burma (Tenasserina) and 

in a few special localities in India, suck as the Barlidr gardens, Nilgin Mils. 

Thougli frequent efforts kave been made in Bengal and Western India 
to grow tMs tree, it kas not been known to ■fruit successfully. In Ceylon, 

Trinidad and Jamaica better results appear to kave been attained. A 
warm moist, insular ckmate seems essential to success.' In tke open 
plains it does not thrive so well as in valleys witk ligkt skade. Is liable 
to tke disease known as]gamboge canker, 
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It is propagated by seed, grafting or inlayering, and on rich loamy, well- 
drained soils. The tree is commonly said to begin to bear when from 7 to 10 
years, or, according to other experience, not until it is 16 to 20 years old. It 
may continue to yield thereafter for 50 to 100 years. The fruiting season is 
Time to September. Rich cultivation is essential, such as manure once a year. 
Care must also be taken in picking the fruit, since until the rind has hardened 
it is delicate — a fall may often be fatal to any idea of preservation. The yield 
has been variously stated. A writer in Indian Gardening speaks of trees planted 
25 by 25 feet yielding 1,000 fruits an acre, with a net profit of £2. A writer in 
The Planter, on the other hand, affirms that each tree may give an annual income 
of £2 to £5. Gamble observes that according to Heifer one tree may yield 1,000 
fruits yearly, valued at Rs. 3 per 100. At Barlidr a tree has been reported to 
have given 1,200 fruits. The fruits are usually strung by a bast fibre, being 
tied between the thick, hard, calyx: teeth and the fruit ; bunches thus formed 
are hung up to mature. If intended to be transported, these bunches should 
be packed in baskets along with wet moss, and dispatched the day they are 
plucked. Some years ago a consignment of fresh fruits was sent to London 
from the West Indies, but apparently no trade has as yet been organised. As 
an article of food, the fruit is highly esteemed both by Europeans and Natives, 
and is considered by many persons the most delicious of Eastern fruits. Ships 
coming from the Straits bring it to Rangoon and Calcutta, but by the time they 
reach the latter port the fruits have lost their true fiavour, and are often very 
bitter, through the formation of layers of yellow gamboge between the pips. 
A considerable trade is done, however, and the price ranges from Rs. 3 to as 
much as Rs. 10 a hundred, according to season and quality. Recently an 
attempt has been made to preserve the mango steen, and a little more enterprise 
might make this an important industry. Traffic in mango steen is, in fact, very 
ancient. Tavernier {Travels Ind., 1676 (ed. Ball), ii., 287) speaks of the fruit 
as abounding in Siam. 

The rind is a powerful tanning material, and an attempt has been made to 
utilise the immense quantities available in Burma and the Straits. [Cf. Agri. 
Ledg., 1902, No. 1, 14.] The chemistry of the rind was investigated by Schmidt 
in 1855. It contains tannin, resin, and a yellow crystallisable principle, man- 
gostin. In medicine the rind or entire fruit is employed in the production 
of a syrup that is used in chronic diarrhoea and dysentery. [Cf. Pharmacog. 
Ind., i., 167 ; Yearbook of Pharmacy, 1892, 167 ; 1900, 399 ; Settl, Pepts. Amherst, 
1893, 47 ; Cult, in Singapore, Agri. Bull. Straits, 1902, i., 373 ; Nisbet, Burma 
under Brit. Rule and Before, 1901, i., 362 ; Hawaiian For., 1905, ii., 91 ; Trop. 
Agrist., 1905, xxv., 259-60.] 


Gambo e, G. Morell , Desr. ; Talbot, List Trees, etc., 1902, 27 ; Cooke, l.c, 
77-8; Gamble, l.c, 55; Brandis, Ind. Trees, 1906, 53. Indian Gamboge 
Tree. The vernacnlar names may be thus grouped : — the tree — arsinagurgi 
mara, aradal, funar 'puli, hankutake, daramba, tha-men-gut : the resin- — 
ghotdghaubd, ausaraJierevan, revachinnisird, makki, ireval - chinip - pal, 
sanato-si; rubbirevdnd, farflran, etc. An evergreen tree of the forests of 
the Khasia hills, Eastern Bengal, the West Coast and Ceylon. The 
Gamboge of European commerce comes from Siam, and is obtained from 
6r. HanhtiT'iii, Hook., f. {Kew Mus. Guide, 1907, 20). 

Gum-resin, From the Gum-besin is produced the gamboge of medicine and the arts. 

That substance has been known almost from classic times. Of European writers 
it was first mentioned apparently by Clusius (1606). It is referred to in Chinese 
works as far back as the end of the 13th century. The gum is not collected to 
any material extent in the forests of India, and the chief supply comes, therefore, 
from Siam. Before the resin can be gathered, the trees must be some ten years 
Tapping. old- Tapping is carried on during the rainy months, June to October, when the 

sap is vigorous, by cutting a spiral line round the trunk from a height of about 
ten feet above the ground. Down these grooves the resin trickles in a viscous 
stream into' hollow bamboos placed at the base. From these it is decanted into 
smaller bamboos, and left for a month or so to solidify. To remove the gamboge 
the bamboo joints are placed over a hot fire, which causes them to crack, when 
Pipe Gamboge, ^ round stick of gamboge is obtained from each — -the Roll or Pipe Gamboge 
of commerce. This method does not seem to be employed in India, where only 
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small incisions as a rule are made, and the resin collected in small tear-drops. 
In Ceylon it is procured by cutting here and there a thin slice ofi the hark and 
scraping away the resin which collects on the exposed surface. Cake and 
Granular Gamboge are thus obtained, but both these are less pure than Siam 
pipe gamboge. The best commercial samples of the pipe gamboge are of a 
rich brown colour externally, dense and brittle, with a conchoidal fracture of 
a reddish-yellow colour, odourless and tasteless at first, then acrid. Mixed 
with water it forms a yellow emulsion. Hurst {Painters' Colours, Oils, etc., 
1901, 461) gives an account of the chemistry. Analysis shows it to contain: — 
moisture, 2-50 per cent. ; mineral matter, 1-05 ; resin soluble in ether, 66*05 ; 
wax soluble in alcohol, 4*31 ; gum, 26*03. Gamboge dissolves in ammonia with 
a yellow colour, and this solution produces yellow and red dyes with zinc, alumina, 
and lime mordants. The average London quotation for Siam gamboge varies 
from about £6 lOs. to £10 per cwt. 

In Medicine, gamboge is employed as a hydragogue and drastic cathartic 
and anthelmintic. From the seeds a semi-solid Oil or fat is obtained, used 
as a lamp-oil or a substitute for gM. [Cf. Milburn, Or. Comm., 1813, ii., 507 ; 
Cooke, Gums, Besins, etc., 1874, 41-4, 46-8 ; Moodeen Sheriff, Mat. Med. Mad., 
1891, 43-4; Pharmacog. Ind., 1890, i., 168-70; Trop. Agrist., 1895-6, 
XV., 216-7, 319 ; Yearbook of Pharmacy, 1897, 177-8 ; 1899, 164-5 ; Livache, 
Manuf. Varnishes, Oil Crushing, etc., 1899, 77-8 ; Moritz Lewinthal, XJeber das 
Cummigutti, 1900 ; Chem. and Drugg., 1901, lix., 102 ; Allen, Comm. Organ. Anal., 
1901, hi., pt. i., 461-3 ; Barry, Legal Med. Ind., 1902, i., 532, 558 ; Mitchell, 
Animal and Veg. Pats, etc., 1903, 299 ; Blyth, Foods, 1903, 353, 491 ; White 
and Humphrey, Pharmacop., 1901, 543 ; Tschirch, Die Harze und die Harze- 
hehdlter, 1906, ii., 833-50.] 

G. Xanthochy us, Hook., f. ; Bee. Bot. Surv. Ind., i., 336 ; Talbot, l.c. 27-8 ; 
Cooke, l.c. 78 ; Brain, Beng. Plants, i., 247 ; Firminger, l.c. 290. The dampel, 
tamdl, tepor, manhola, tavir, iwara memadi, mukki, jandgi, madaio, etc. A medium- 
sized evergreen tree of E. Himalaya and E. Bengal ; from Kanara south, through 
Coorg and the Nilgiris ; also in the IST; Circars, Burma and the Andaman Islands. 

A large quantity of an inferior gamboge is obtained from the Gum-besin of 
this species. In Assam it is extensively used as a Bye. The Bhakials of Lak- 
himpur also employ the bark to produce a bright yellow. The mordant used 
is the green leaves of SympiocoH {f^^nnaifioru (bhomrati). [Cf. Buncan, Dyes 
and Dyeing, Assam, 1896, 26.] The Fruit is utilised in medicine either fresh or 
dried, and also eaten as a Food. It ripens in January and February, and is some- 
times used in plsPce of the tamarind for preparing curry, and this fruit, as also 
that of G. pa iiicniiita , are used in the preparation of vinegar (see p. 1109). 

G - T N . — Holland, Rev. Min. Prod. Ind., 1898-1903, in 
Rec. Geol. Surv. Ind., 1905, xxxii., pt. i., 106-9; also Imp. Gaz., 1907, iii., 
160-3. Holland states that the most important of the precious and 
semi-precious stones of India are amber, jadeite and ruby. “The only 
precious and semi-precious stones at present mined in India are the 
diamond, ruby, sapphire, spinel, tourmaline, garnet, rock-crystal, and the 
various chalcedonic forms of silicon, jadeite and amber ’’ (see p. 64). The 
Pearl, though not a mineral but an animal gem-stone, may be described 
here. In the present article, therefore, a classification into Major and 
Minor gems may be adopted advantageously. Under the heading of 
Major Gems will be taken up in alphabetical sequence — Beryl, Diamond, 
Pearl, Euby, Sapphire, Spinel, Topaz and Turquoise ; under Minor 
Gems— Garnet, Jade, Lapis Lazuli, the Quartzose minerals (Kock Crystal, 
Agate, Onyx, Jasper, etc.), and Tourmaline. 

Total Trade.— The value of the precious stones found annually in 
India does not apparently equal the value of the unset stones and pearls 
imported. The Imports in 1903-4 amounted in value to Es. 1,52,15,502, 
and in 1906-7 to Es. 93,38,103, and came chiefly from the United Kin g- 
dom, Arabia, Prance and Persia. The share of Bengal was Es. 94,62,278 
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in 1903-4, and Es. 6,05,482 in 1906-7 ; of Bombay, Es. 55,02,591 in 
1903-4, and Es. 84,49,271 in 1906-7. The balance on tbe totals of the 
years named went to Burma. In the same years the Exports (Indian 
merchandise, including Jade) amounted to Es. 9,25,257 and Es. 18,81,608, 
and the re-exports to Es. 92,118 and Es. 2,57,598. i 

/. MAJOR GBMS. 

1. epyl. — Ball, Man, Econ, Geol. Ind., 1881, iii., 520-2 ; Holland, 
lx. 107-8. The sahzd, panooa, fastihi Icerasi, 

Prof. Church writes me that beryl includes not only the rich green emerald, 
but also the sea-green aquamarine as well as the white, and the bluish varieties 
of a mineral species, which is a silicate of alumina and another earth, now generally 
called beryllia. 

According to Holland, the palest varieties are common in the granite peg- 
matites of India, but the crystals are too fissured for use as gem-stones. The 
only places where attempts have been made to excavate pegmatite solely for 
its aquamarines are at Padyur (Pattalai) near Kangayam, Coinabatore district, 
and at different places in the Toda hills in Rajputana. [Cf. Linschoten, Voy, 
E. Jnd., 1598 (ed. Hakl. Soc.), 1885, ii., 138 ; Tavernier, Travels, 1676 (ed. 
BaU), 1889, ii., 104 ; Milburn, Or. Comm., 1813, ii., 288 ; Watt, Min. Rev. Ind., 
1894, 16 ; 1895, 39 ; 1896, 38 ; 1897, 36-7.] 

2. Di ond. — Ball, Man. Econ. Geol. Ind., 1881, iii., 1-50 ; Ta- 
vernier, Travels, 1676 (ed. Ball), ii., 431-64; Rec. Geol. Surv. Ind., 1889, 
xxii., pt. 1, 1-2; pt. 4, 282-3 ; 1890, xxiii., pt. 2, 69-72; pt. 3, 153-6 ; 
Holland, l.c. 108; also Im'p. Gaz., iii., 160-1: Watt, Mem. Res. Ind., 
1894, 23-4; Min. Rev., 1894, 16-7; 1895, 39; 1896, 38-9; 1897, 37; 
Mfd, almas, MrdJca, etc. 

Sources. — India was the first and for long the only source of diamonds known 
to European nations, and most of the great historic diamonds, the Koh-i-nur, 
the Orloff, the Pitt, etc., were obtained from that country. Many of the early 
Indian explorations by Europeans were primarily conducted with a view to 
learn particulars of the supply of diamonds and other precious stones. Refer- 
ences to Indian diamonds accordingly occur in the writings of most of the early 
travellers. Marco Polo wrote of them in the 13th century. Varth^ma (Travels, 
1610 (ed. Hakl, Soc.), 1863, 107) deals specially with the dianfonds of Cambay. 
The history of the Koh-i-nur, given by Tavernier (1676, l.c. 123-7), traces that 
gem back to the time of the Emperor Baber (Memoirs (Leyden and Erskine, 
transl,), 308). Jahangir (Memoirs (Price, transL), 2-3, 51) gives an account 
of the diamonds in the crown and throne used by him. Garcia de Orta, who 
was in India in 1563 ((7oZ2., xliii. ; also in Ball, Proc. Roy. Ir. Acad. (3rd. ser.), 
1890, i., 657-61) mentions various Eastern diamond mines, such as that of 
“Bisnager” (Vijayanagar) and the “Decam” (Deccan). Ball, in his translation 
of Tavernier’s Travels, gives full particulars of all the Indian sources of 
diamonds, and the reader desirous of such details should, therefore, consult 
that work (app., 431—61). Tavernier — a diamond merchant — was the first 
European to critically examine the diamonds and the Court jewels of India. 
His work is, accordingly, highly instructive. Fryer (New Acc. E. Ind. and Pers., 
1675, 188, 212-4) and (Travels in Levant, Indostan, etc., 1687, pt. iii., 

98-100, 104) speak of the diamonds of Golconda, etc. (Golconda mines, consult 
Ball, l.c. 453-6). Milburn (Or. Comm., 1813, ii., 79-81) furnishes particulars 
for the guidance of the purchaser and enumerates the more important historic 
diamonds that had been procured from India up to the beginning of the 19th 
century. 

The following account by Holland gives concisely the chief facts of 
the modem production:- — “Notwithstanding the reputation (stretching back 
even as far as Ptolemy in the European, and further in the Hindu, classics) 
which India has had as a diamond-producing country, the output of to-day is 
very small and comparatively unimportant. The places which, according to 
accounts, have been most productive in the past form three great groups, each 
in association with the old unfossiliferous rocks of probably pre- Cambrian age, 
now known as the Purina group, and distinguished locally as the Cuddapah and 
Karnul systems in South India, and as the Vindhyan system in the northern 
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part of the Peninsula. The southern of the^^thre© groups of diamond-occurrences Southern, 
includes localities, with apparently authentic records, in the districts of Cuddapah, 

Bellary, Karnul, Kistna, and Godavari. Loose stones have been picked up 
on the surface of the ground, found in deposits of alluvium and in the workings 
which have been undertaken in the so-called Banaganpilly stage of the Karnul 
series of strata. In the second group of occurrences, in the Mahanadi valley, Mahanadi. 
the stones have been found in the alluvium of the Sambalpur and Chanda dis- 
tricts, and though strata similar to those of the Vindhyans and Karnuls are 
known in this area, no diamonds have been found in these older rocks. The third 
group of occurrences occupies a tract some sixty miles long by ten miles wide, 
with the Vindhyan conglomerates near Panna as the centre. The diamond- Paima. 
mining industry still persists in this area, both in the old conglomerate of Vin- 
dhyan age, and in deposits which, though described as alluvium, are possibly 
rehcs of Lameta (Upper Cretaceous) deposits.” 

The diamond, on account of its hardness, has for long been made use of Industxial Uses, 
for glass-cutting purposes. A- rude variety, known as Bort, has been chiefly 
employed in this way. In medicine, diamond dust is known to be a powerfxil 
mechanical poison. \Gf. Hedges, Diary, 1681-7, iii., cxxv., et seq. ; Heyne, Tracts Mechanical 
on Ind., 1814, 92-107; Bernier, Travels, 1656-68, app., 469-71 ; King, Ind. Agri., Poison. 

Kov. 1892 ; Madras WeeJcly Mail, Dec. 13, 1900, 562 ; The Pitt Diamond, confer 
Walter Fitz-'Pa.trick, Rept. Hist. MSS. Co7nm., 1892; Brough, Mining of Non- 
Metall. Min., mjourn. Soc, A7'ts, Jan. 16, 1904, 168-72.] 


3. Pe rl , Pe p1 Fisherie d Mothep-of-pe rl.— Pearls D.E.P., 
are found in several molluscs which inhabit shallow seas and sandbanks 'vi., pt. 1, 
in both the Old and New Worlds. The most productive is the so- 
called “ Pearl Oyster,” in reality a mussel — Meleagrina margaritifera, 

Lam. Modern classification, however, favours its reduction to Avictila; 
moti, multi, muthu, etc. 

Formation. — It is now known that most pearls are formed by the presence 
of some foreign substance, which becomes embedded in the interstices of the 
moUuscan mantle and constitutes a source of irritation. This irritation causes 
the mollusc to deposit nacreous matter in concentric layers imtil the foreign 
particle becomes completely encysted. It has been practically established, 
chiefly through the investigations of Dr. Lyster Jameson, that the irritating 
substance which induces the pearl-formation is very seldom a sand grain, but 
al ost always a small parasite, in some cases a simple protozoan, in others on© Parasitic 
of the stages in the life history of a fiat worm. Prof. Herdman of Liverpool, Action, 
who was requested to examine the fisheries in the Gulf of Manar, states in his 
report that the majority of the best pearls contained as their nuclei the remains 
of certain Platyhelminthian parasites, which he identified as the larval con- 
dition of a Cestode or tape-worm. This cestode passes from the body of the 
pearl oyster into that of a file-fish and from the file-fish into some larger animal, 
possibly the large Trygon or ray. 

Though pearls originate in the mantle, they nevertheless, when large, fre- Ponnation. 
quently work their way out and lie loos© between it and the shell, or become 
attached by subsequent nacreous deposit to the “ mother-of-pearl ” surface of 
the latter. Ih this position a pearl may become so covered up as to form a 
hemispherical mass which when cut out forms the “ perle bouton ” of the jewel- 
lers. The hollow warty pearl, known as “blister pearl,” is produced by a Blister Pearls, 
deposit of nacre in order to close an aperture arising from some injury. 

Indian Fisheries. — The pearl fisheries of India have been famous from remote Fisheries, 
times. Garcia d© Orta in 1563 {Coll., xxxy.) mentions the principal localities 
in the Persian Gulf where pearls were then obtained and says the pearls were 
cleaned and polished with pounded rice and salt. Linschoten in 1598 and 
Tavernier in 1676 describe both the Persian and the Ceylon pearl fisheries. At 
the present time the largest pearl fisheries in the East are those of Ceylon, oeylon. 
for information concerning which the reader should consult the reports sub- 
mitted to the Government of Ceylon in 1904 by Prof. Herdman, Mr. J. P. Lewis 
and Mr. Hornell ; also Herdman ’s much fuller report published by the Royal 
Society (London, 1903-6, 5 vols,). In 1906 the total amount realised was 
Rs. 25,10,621, and the number of oysters filshed up 49,250,189. These fisheries 
(it is derstood) have been recently sold, or rather leased, for £20,000 a year Returns, 
to a company who are to work them. The only other pearl fishery of importance 
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is that of the Mergui district, Burma, which forms a considerable source of revenue 
to the Burma Government. 

MOTjffBR‘OF~PBARL (seep. 989) is procured in connection with the Pearl and 
Chank fisheries of South India. It is carried all over the country, but curiously 
enough is not worked up to the extent that might be anticipated, though a fairly 
large trade exists in exporting the shells (Watt, Ind. Art at Delhi^ 1903, 206-8). 

[C/. Renaudot, Acc. Ind. and China by Mohain. Trav. in 9th century (Engl, 
transl.), 1733, 95-8 ; Marco Polo, Travels (ed. Yule), 1871, ii., 267, 274, etc. ; 
Barbosa, Coasts JE. Africa and Malabar, 1516 (ed. Hakl. Soc.), 66, 170 ; Lin- 
schoten, Voy. U. Ind., 1598 (ed. Hakl. Soc.), 1885, i., 45; 128 ; ii., 133 ; Pyrard, 
Voy. JE. Ind., etc., 1601 (ed. Hakl. Soc.), ii., 143, 239; Tavernier, Travels, 1676 
(ed. Ball), 1889, ii., 107, etc. ; Thevenot, Travels in Levant, Indostan, etc., 1687, 
pt. iii., 29, 109 ; Milburn, Or. Comm., 1813, i., 357-62; Paulus AJgineta (Adams, 
Comment.), 1847, hi., 473-4; Burma and Its People (ed. Theobald), 1882, i., 127 ; 
Thurston, Pearl and Chank Fisheries, Manar, Madras Qovt. Mus. Bull., i., 1894; 
Pearl Pishmg, Bassein List., Agri. Ledg., 1896, No. 36 ; 1897, No. 1 ; Twynam, 
Pept, Ceylon Pearl Fishery, 1900, 1-66 ; Borman, Insp. Pearl Banks, Trop. 
Agrist, 1901, xxi., 243-5 ; E, im Thurn, Ceylon Pearl Fishery, Jan. 1904, 
xxiii., 443-5 ; Feb., 507-9, etc. 

4. uby. — Ball, Man. Econ. Geol. Ind., hi., 427, etc ; Fritz Noetling, 
Note on Reft. Namseka Ruby Mine, Mainglon State, in Rec, Geol. Surv. 
Ind., 1891, xxiv., pt. 2 ; Holland, Rev. Min. Prod. Ind., vi., 584-9 ; also 
Imf. Gaz., hi., 161. The lal, manak, kerribu, ydkut remdni, etc. 

This name is applied by lapidaries and jewellers to two distinct minerals, 
the True or Oriental Ruby and the Spinel-ruby (see opposite). The former is a 
clear, crystalline form of alumina, coloured by some metalhc oxide, chiefly that 
of chromium or of iron, while the latter is an aluminate of magnesium. In 
hardness the true ruby is inferior only to the diamond, a fact which affords 
the simplest test for distinguishing it from spinel, but it is also denser and 
dichroic. 

Sources. — Rubies have been found in certain localities in Southern India, 
Ceylon, Afghanistan and Badakhshan, but the chief sources both of the Oriental 
and the spinel ruby are in the mines of Upper Burma. Garcia de Orta (1563, 
Coll., xliv. ; also in Ball, Proc. Boy. Ir. Acad. (Srdser.), 1889-91, i., 665) gives some 
account of rubies, but remarks that under the name of “ ruby ” a great many 
stones are placed. Ball, commenting on Garcia, says that definite information 
of the occurrence of true rubies in India, at least the existence at any time of 
regular mines, is wanting. Tavernier makes numerous references to the ruby, 
and Ball in his edition of that work (1889, ii. (app. v.), 465-70) takes the op- 
portunity to give a full account of the ruby mines of Upper Burma which should 
be consxflted by the reader. 

Mining . — At the present day ruby mining in India is confined to the province 
of Burma, the most important locality being near Mogok. Here the rubies occur 
in a clayey mass, an alteration product of a coarsely granular marble. According 
to Mr. Bennet Brough, the methods of mining in Burma are suited to the three 
conditions of its occurrence, in the limestone, in hill detrital material, and in 
the alluvial deposits in the valleys. The following account is taken from Holland. 
“ Buriag the period under review the ruby-mming industry in Upper Burma 
underwent a new and favourable phase, the mineral having become, next to 
petroleum, the most profitable source of revenue among the Burmese minerals. 
Various leases were granted in the ruby-bearing area near Nanyaseik in the 
Myitkyina district, and in the ‘ stone-tract ’ of the Sagyin hills, in Mandalay 
district, and the results have been most profitless ; but the returns for the Mogok 
area, where the Burma Ruby Mines Company is paramount, show that the in- 
dustry has entered a most encouraging phase. The Company was granted the 
right in 1889 to mine for rubies and to levy royalties from persons working by 
Native methods, the lease being renewed in 1896 for fourteen years, at a rent 
of Rs. 3,15,000 a year plus a share of the profits. The result being, however, 
unsatisfactory from the shareholders’ point of view, the rent was reduced in 
1898 to Rs. 2,00,000, the share of the profits being at the same time raised from 
20 to 30 per cent. A dividend of 5 per cent, was paid for the first time in 
1898, when the value of rubies obtained amounted to £67,950. In 1899 the 
Company obtained rubies to the value of £90,848, and paid a dividend of 12 J per 
cent. ; in this year three unusually valuable stones were found, one of 77 carats 
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being valued at 4 lakhs of rupees (£26,666). In the following year (1900) the 
value of the stones raised increased to £97,326, and the Company paid a dividend 
of 17^ per cent. The year 1901 showed the record output of stones, valued 
at £104,476, whilst in 1902 they brought £86,895. In the last year (1903) the 
Company’s receipts were £98,675, and profits on the year’s working £44,950.” 

\Gf, Barbosa, Coasts E. Africa and Malabar (ed. Hakl. Soc.), 1866, 168 ; 

Linschoten, Voy. E. Ind., 1598 (ed. Hakl. Soc.), 1885, i., 80, 97 ; ii., 138-41, 

151-4; Thevenot, Travels in Levant^ Indostan, etc., 1687, pt. hi., 112; Ovington, 

Voy. Suratt., 1689, 201, 585; Milburn, Or. Comm., 1813, i., 360; ii., 288-9; 

Oldham, Man. Econ. Geol. Ind., 1893, 45 ; Min. Rev. Ind., 1894, 18 ; 1895, 41 ; 

1896, 40-1 ; 1897, 39-40 ; Rept. Rev. and Admin., Burma, 1895-6, 98-9 ; Ward 
and Judd, Proc. Roy. Soc., 1895, 57, 387-94; Max Bauer, Jahrb. f. Min., 1896, 
h., 197-238; Scott, Oaz. Upper Burma and Shan States, 1900, ii., pt. 1, 213-7 ; 

1901, pt. 2, 144, 342, 392; Bennet Brough, Mining of Non-Metall. Min., in 
Journ. Soc. Arts, Jan. 15, 1904, 172-3.] 

5. p hire. — Ball, Man. Econ. Geol. Ind., 1881, iii., 429 ; Latouche, D. .P., 
Sa'p'pMre Mines of Kashmir, in Rec. Geol. Surv. Ind., 1890, xxiii., pt. 2 ; pt. ii., 
Middlemiss, Sapj)hirine-hearing Roch from Vizagapatam, 1904, xxxi., pt. 2, 

38-42 ; Holland, Rev. Min. Prod. Ind., 1905, xxxii., pt. 1, 109. The nilam, 
kahud, neela-hgmet-lcha, ouk thapha-ya, etc. 

Sources. — The sapphire is a transparent variety of corundum or native 
alumina, composed of oxide of alumina with traces of other substances to which Composition, 
its colour is due. The colour varies from the palest blue to deep indigo, while 
violet, yellow and green varieties are also met with. Both dark and light varieties 
are described by Garcia de Orta (1563, Coll., xliv.), who says the latter are 
called safira de agua (water sapphire) and that both varieties are found in 
“ Calicut, Cananor and in many parts of the kingdom of Bisnager.” Ball (Rev. 
of Garcia de Orta, in Proc. Roy. Ir. Acad., 1889-91 (3rd ser.), i., 664), comment- 
ing on this subject, states that he has no definite information as to the former 
workings of sapphire deposits in India. In recent years the chief source of 
sapphire was at Zanskar in Kashmir, but the mines are now said to be exhausted. Kasliinir. 
According to Holland (Z.c. 109), the normal blue sapphire and rarer green, yellow 
and white varieties are occasionally found in the ruby-bearing gravels of Burma. 

[Cf. Tavernier, Travels, 1676 (ed. Ball), 1889, ii., 102, 465, 470 ; Thevenot, l.c. 

99 ; Lawrence, Valley of Kashmir, 1895, 60-1 ; Min. Rev. Ind., 1895, 41 ; 1896, 40 ; 

1897, 40; Bennet Brough, l.c. Jan. 14, 1904, 172.] 

6. i el. — Ball, l.c. 429-31 ; Holland, l.c. 109. pinel. 

The spinel or Balas ruby differs from the true Oriental ruby by containing 

a considerable percentage of magnesia with traces of chromium and iron oxide. 

In hardness it is also inferior to the true ruby, of which it is a constant associate 
and for which it is frequently mistaken. [Gf. Tavernier, l.c. ii., 102, 467.] 

7. T z. — Ball, Man. Econ. Geol. Ind., 1881, iii., 530-1. D. .P., 

A fluo-silicate of alumina always containing a little essential water, and vi., pt. iv., 
occurring only in metamorphic rocks or in the veins which traverse these. Of 70. 
its occurrence in India there seems no authentic record. \Cf. Linschoten, Voy. Topaz, 

E. Ind., 1698 (ed. Hald. Soc.), 1885, i., 80; ii., 138 ; Tavernier, l.c. ii., 129, 449.] 

8. Tupq oi e. — Ball, l.c. 435. p. .p., 

The existence of the true turquoise in India is doubtful. Holland remarks vi., pt.iv., 
that its only importance lies in the fact that India is one of the channels by which 04. 
the material procured in Persia and adjoining areas reaches the European and Turquoise. 
Eastern markets. The art of manufactTiring and colouring imitation turquoise 
has become a science with the traders in these stones. Recently a new industry 
has arisen in Kashmir in ornamenting metal wares with a layer of false turquoise 
embedded over the surface (Watt, Ind. Art. at Delhi, 1903, 50; 75). [Cf. Lin- 
schoteh, Z.c. ii., 141 ; Tavernier, Z.c. ii., 103; Milburn, Or. Comm., 1813, ii., 

543 ; Bennet Mining Non-Metall. Min., in Journ. Soc. Arts, Jan. 14, 

1904, 174.] 

//- MINOR OEMS. 

9. G p et.— Ball, Man. Econ. Geol. Ind., 1881, iii., 521-4 ; Holland, arnet, 
Orig- and Growth of Garnets, etc., in Rec. Geol. Surv. Ind., 1896, xxix., pt. i., 
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20-30 ; also Rev, Min, Trod, Ind,, 1905, xxxii., pt. i., 108-9. Tlie ydqut, 
chunrij meJitah, 

Garnets are silicates of almnina, iron, lime, magnesia or similar bases. They 
may be grouped in six sections as alumina-lime, alumina-magnesia, alumina- 
iron, alumina-manganese, iron-lime and lime-chrome garnets. 

Sources. — The garnet is common in various localities in India, those of 
Biajputana being the most important. Some stones from Rajputana are said 
to measure a quarter of an inch to six inches in diameter, and are reputed to be 
the best in the world. In the Madras Presidency they occur in Vizagapatam, 
Godavari, Trichinopoly and Tinnevelly, and are fairly abimdant in Burma. 
According to Holland, “ The only garnets worked to any considerable extent 
in India occur in the mica schists of Rajmahal in Jaipur, and near Sarwar in 
the adjoining State of Elishengarh. Returns are not available’to show the con- 
dition of the industry in Jaipur, but there is still a considerable industry in the 
Kishengarh State, though the yearly estimates are altogether too variable to 
permit of a fair average being drawn, varying from about £10,000 to £2,000.” 

Cut garnets in the form of necklaces and other small articles of personal 
adornment constitute an important section of the lapidary craft of India 
(Watt, Ind, Art at Delhi, 1903, 74-5). The chief centre of the production of 
these goods is Jaipur. The qualities known are the so-called amethystine or 
Oriental garnets, which are usually cut in the form of pendants for jewellery, 
and the more valuable noble or almandine garnets. 

[Gf. Garcia de Orta, 1563, Coll,, xliv. ; Milburn, l.c. ii., 288 ; Min. Prod. Ind. 
Bev, and Agri. Dept., 1892, 3 ; Min. Rev., 1894, 17 ; 1895, 39-40 ; 1896, 39 ; 
1897, 37-8; Introd. Ghem. and Phy. Study Ind. Min., 1895, 81; Scott, Oaz. 
Upper Burma and Shan States, 1901, ii., pt. ii., 230 ; Bennet Brough, l.c. 174-5.] 

D.E.P., 10. J de d J deite. — Ball, Man. Boon. Geol. Ind., 1881, iii., 

iv., 536-4:1. 516-8; Eritz Noetling, Rept. Econ. Res. of Amber and Jade Mines Area, 
Jade, Upper Burma, in Rec. Geol. Surv. Ind., 1892, xxv., pt. iii. ; Occurrence 

Jadestone. Upper Burma, 1893, xxvi., pt. i., 26-30 ; Baner, Jadeite from Tammaw, 
Upper Burma, 1895, xxviii., pt. iii., 91-5 ; Holland, l.c. 52-4. Tne yashm, 
sang-i-yashab, sutasJii, etc. Under tbe name Jade several difierent minerals 
are included, not always easily distinguisbable. True jade or nephrite is 
a native siKcate of calcium and magnesium, and may be regarded as a 
crypto-crystalline variety of hornblende. Jadeite, commonly confused 
with true jade, is a silicate of soda and alumina, is harder and has a higher 
specific gravity and greater fusibility than jade. Both jade and jadeite are of 
economic importance and are comprised under the general term Jadestone. 
Borma. Sources. — The chief source of the mineral is in Upper Burma. According 

to Holland, some of the best material is obtained as pebbles in the gravels of the 
Uru river, a tributary of the Chindwin, but most is obtained by quarrying near 
Tammaw, in the Mogaung Sub-Bivision of the Myitkyina district. The jadeite 
here is enclosed in an eruptive rock closely resembling serpentine which pierces 
strata probably of Upper Miocene age. No jade (nephrite) of the kind which 
would be reg , ded as a marketable mineral is known in India, though a mineral 
having the essential composition and approaching jade in physical characters 
is known in South Mirzapur. Outside India it may be remarked that in South 
Turkestan true jade has been worked for many centuries. 

The method of extraction is very primitive. Before the discovery 
of the Tammaw mines, the mineral was obtained only in the form of boulders 
in the Uru valley, mixed with other rocks in the alluvial deposits of the river. 

The boulders are obtained either by digging holes along the bank of the stream 
or by diving to its bottom. The boulders brought to the surface are at once 
broken, and the jadeite separated from the useless stuff” (Noetling). In the 
Tammaw mines the method employed is to heat the surface of the rock by large 
fires, the faU of temperature by night being sufficient to crack the rock. Crow- 
bars are then inserted in the cracks and the big blocks thus obtained are broken 
by mallets into lumps of convenient size. 

Manufactures. — Jade is highly valued by the Chinese, and also by certain 
classes in India. The best is of an intense bright-green colour, but red and pale 
pinkish varieties are also prized. In Burma it is employed chiefly in the rnariu^ 
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f actur© of finger- and ear-rings, bracelets, chains, etc. The chief seat of the 
manxifactnr© of these articles is at Momein. All sort of cups, vessels, tables and 
other ornaments are mad© of it. [C7/. Watt, Ind. Art at Delhi, 1903, 73, 476—7.] 

Articles of spurious jade are also frequently met with. The most common of 
those in India is the Afghan jade-like serpentine, largely used in Bhera (Shahpur 
district) for making hafts of peshquabz (Afghan knives) and of hunting- or 
ordinary table-knives, small boxes, etc. 

Trade. — In Upper Burma the export trad© in jade-stone is very considerable. 

Some passes into South-West China by the overland route, but most finds its 
way down to Bangoon, whence it is exported to the Straits Settlements and 
China. During the six years 1897-1903 the exports averaged 3,911 cwt., 
valued at £44,770, giving an average value per cwt. of £11*45. The exports 
in 1906-7, according to the Official returns, were 2,998 cwt-, valued at Bs. 8,02,270. 

\Cf. Warry, Rept. on Jade Mines at Mogaung, 1888 ; Min. Rev., 1894, 17 ; 1895, 

40; 1896, 39; 1897, 38; Lawrence, Valley of Kashmir, 1895, 65; Scott, Oaz. 

Upper Burma and Shan States, 1900, ii., pt. i., 277-89 ; 1901, ii., pt. ii., 268 ; 

Bennet Brough, Z.c. 176.] 

11. L pis L zuli. — Ball, l.c. 528-30. Ttie lajward, rajavaral. D. .P., 

A mineral of complex composition, but consisting cliiefly of silica, alumina iv., 5 7. 

and lime. It is commonly known as ultramarine from its blue colour. The Lapis 
mineral powdered was largely used in India for house decoration and book- Lazuli, 
illumination, \_Cf. Paulus Mgineta (Adams, transl.), iii., 200-1 ; Linschoten, l.c. 
ii., 144 ; Tavernier, Travels, 1676 (ed. Ball), 1889, ii., 166 ; Milbum, Or. Comm., 

1813, i., 138.] 

12. Qu ptzose iner Is. — Quartz is tlie natural silicic anhydride, D.E.P., 
but hydrated silica also exists. This has led to the classification of the 167-75. 
stones of this kind into: — crystallised or phanero- crystalline anhydrous 

quartz, represented by the rock-crystals ; uncrystallised or crypto- ^ 
crystalline anhydrous quartz, including chalcedony, jasper, agate, etc ; 
uncrystallised hydrated quartz. The opal is a type of this last group. 

(а) ock-crystal. — Ball, l.c. 502-3 ; Holland, l.c. 107. The hilaur, phatak, 
tansala. 

Sources. — Bock-crystal is the name given to the transparent varieties of Boek- 
crystaUised quartz, the different colours which are met with being due to the crystal, 
presence of small quantities of foreign minerals. These coloured varieties are 
known by various names, e.g. Amethyst, Cairngorm, Bose-quartz, Smoky- 
quartz, Milk-quartz, etc., and Holland makes the following statement regarding 
the occurrence of this gem and its us© in India : — “ In the Tanjore district, Madras 
Presidency, fragments of rock-crystal are collected and cut for cheap jewellery, 
being known as “ Vallum diamonds,” whilst the bi-pyramidal quartz-crystals 
found in the gypsum of the salt marl near Kalabagh, on the Indus, are to a 
certain extent used for making necklaces, and rock-crystal is similarly used for 
cheap jewellery in Kashmir.” In Indian Art at Delhi, 1903 (l.c. 75), it is stated Xashmir 
that rock-crystals are also largely cut and made into sword and dagger handles. Jewellery ana 
beads, buckles, necklaces, etc. These are turned out fairly extensively in Jaipur. . 

The so-called “ rock-crystal ” buckles, etc., of Kashmir are very largely mad© 
of paste diamonds. [G/. Mandelslo, Travels, in Olearius, Hist. Muscovy, etc., 

1662/ 83; Tavernier, l.c. i., 389; Milburn, Or. Comm., 1813, i., 360-1; Min. 

Prod. Ind. Rev. and Agri. Dept., 1892, 3; Watt, JSetJ. Min. Prod. Ind., 1894, 

18 ; Nicholson, Man. of Coimbatore Dist., 1898, ii., 160. 

(б) A ate and Garnelian. — ^Ball, l.c. 603-4 ; Watt, Ind. Art., l.c. 73-6 ; Holland, Agate and 

l.c. 101 ; yamni, manka, etc. Garnelian. 

Agates are concretionary masses or nodules, which occur usually in hollows 
or veins * volcanic rocks. When cut across, the sections show layers. Their 
composition consists of 70 to 96 per cent, of silica, with varying proportions of 
alumina, coloured by oxide of iron or manganese. Various varieties are found, 
known as Mocha stones, Moss Agates, Bloodstones, Chrysoprase, etc. 

Sources. — According to Holland, a considerable trad© in agate and the related 
forms of silica, called hahik, still exists. These are obtained from the amygda- 
loidal flows of the Deccan Trap, chiefly from the State of Bajpipla, where the 
main source is a conglomerate near the village of Batanpur. Her© the right to 
collect hahik is leased for a period of flv© years at annual rental. The ost 
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important place at which agates are cut is Cambay, but a certain amount of agate- 
cutting is also carried on at Jabbalpur, and other places within range of the 
Deccan Trap. They are much used for ornamental and decorative purposes, 
being made into brooches, rings, seals, cups, etc. The ancient murrhine vases, 
famous from the time of Pliny, are supposed to have been made of agates from 
Broach and Cambay. While collecting the pebbles the miners divide them into 
two primary classes — those that are not improved in colour by burning, and 
those that are. Of the former there are three chief varieties : — (1) the Onyx, 
known as mom or hdwa ghori ; (2) the Cat’s-eye, cheshamaddr or dola ; and (3) a 
yellow half-clear pebble called rori or lasania. All other stones are baked to 
bring out their colour. During the hot season, generally in March and April, 
the stones are spread in the sun in an open field. Then in May, a trench, two 
feet deep by three wide, is dug round the field. The pebbles are gathered into 
earthen pots, which, with their mouths down and a hole broken in their bottoms, 
are set in a row in the trench. Round the pots, goat or cow-dung cakes are piled, 
and the whole kept burning from sunset to sunrise. The pots are then taken 
out, the stones examined, and the good ones stowed in bags. About the end of 
May the bags are carried to the Nerbudda and fioated to Broach. Here they are 
shipped in large vessels for Cambay, and ofiered for sale to the Camelian dealers. 

By exposure to the sun and fire, among browns the light shades brighten 
into white, and the darker deepen into chestnut. Of yellows, maize gains a 
rosy tint, orange is intensified into red, and an intermediate shade of yellow 
becomes pinkish purple. Pebbles in which cloudy browns and yellows were at 
first mixed are now marked by clear bands of white and red. The hue of the 
red carnelian varies from the palest flesh to the deepest blood red. The best 
are of a deep, clear, and even red colour, free from cracks, flaws or veins. The 
larger and thicker the stone, the more it is esteemed. WTnite ca elians are 
scarce. When large, thick, even coloured, and free from flaws, they are valu- 
able ; yellow and variegated stones are worth little. It may be of interest to 
add in this connection that the burning of agates at Cambay is fully described 
by Barbosa at the beginning of the 16th century, so that it would appear to 
be a fairly ancient industry. And moreover other writers of an even earlier 
date allude to the agates of India without specially indicating their production. 

[Cf Varth^ma, Travels, 1610 (ed. Hakl. Soc.), 107 ; Barbosa, Coasts 
E. Africa and Malabar (ed. Hakl. Soc.), 1617, 66~7 ; Mandelslo, l,c. 1662, 26, 
4:0, 83 ; Tavernier, Z.c. i., 69 ; Milburn, Z.c. ii., 497-9 ; Faulvs Mgineta 
(Adams Comment.), 1847, iii., 476; Campbell, Bomb. Gaz., iii., iv., vii. and 
xxiii. ; Watt, Bev. Min. Prod. Ind., 1894, 17 ; Ind. Art at Delhi, 1903, 73-4.] 

(c) nyx. — Ball, Z.c. 603. 

The onyx is the general term for those varieties of agate in which the colours 
are arranged in flat horizontal planes. It is reported to be plentiful in the crystal 
pits in the Betul district, and to occur near Amerwara in Chhindwara. It was 
formerly in great repute for cameos, and is employed for various articles of 
adornment. [(?/. Milburn, l.c. ii., 515 ; Watt, Bev. Min. Prod., Z.c.] 

(d) Jasper. — Ball, Z.c. 503-14; Bee. Qeol. Surv. Ind., 1895, xxv., 202. 

A quartzose mineral, commonly of a red or yellow colour. The former occurs 
among the Cambay stones from the Deccan, and the latter in Tenasserim. A 
green variety is found in Burma, and fine specimens of ribbon jasper are met 
with in the Sandur hills, Bellary. [C/. Garcia de Orta, 1563, Coll., xliv.] 

(e) pal*- — The dhudid pathar. 

Compact imcrystalline semi-transparent to opaque hydrated silica. There 
are various varieties, of which the most valued is the Noble Opal, of a milky 
white colour, opalescent and exhibiting a rich play of colour. [O/. Milburn, Z.c. 
ii,, 615 ; Bennet Brough, Mining Non-Metall. Min., hi Journ. Soc. ArZs., Jan. 
15, 1904, 174,] ' . . . 

(/) Cat^s-eye. — The chush-maidar, lasniydn ov lahsaniya. 

A variety of chalcedonic quartz, presenting a peculiar opalescent reflection, 
said to be due to the presence of asbestos. It is called Cat’s-eye from its re- 
semblance to the eye of a cat, hence also the Burmese name Tcyoung, which has 
that meaning. [Cf. Garcia de Orta, 1663, (7oZZ., xliv, ; L* choten, Voy. E. Ind., 
1698 (ed. Hakl. Soc.), 1885, ii., 141 ; Milburn, Z.c. i., 361,] 

13. T r li e. — ^Noetling, TowrmaZme m SZaZe, 

in Rec. GeoL Surv, Ind., 1891, xxiv., pt. ii., 125-8 ; Holland, Rev. Mm, 
Prod. Ind.y 1905, xxxii., pt. i., 109. 
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A mineral of very complex and variable composition occurring in the granitic 
and met amorphic rocks of most countries. It is generally black, when it is 
termed^achorl ; red varieties (rubetlite), dark-blue [indicoiiite) and white (achyoite) 
also occur. The red variety is commonest in India, good specimens being of a 
deep crimson colour. White specimens have occasionally been found among 
the black stones from the Shan States, and green tourmaline has been mentioned 
as occurring in the Hazaribagh district of Bengal and in granite dykes in the bed 
of the Kauveri, Seringapatam. Holland states that various attempts have been 
made to work the red variety which occurs in the Buby district of Upper Burma. 
In 1898 an outturn worth £359 was reported, in 1900 worth £1,240, and in 
1903, £196, but returns for 1898 and 1902 are not available. [Cf. Milburn, l.c. i., 
361-2 ; Introd. Chem. and Phy. Study Ind. Min.y 1859, 82 ; Min. Bev., 1895, 42; 
1897, 40 ; Scott, Gaz. Upper. Burma and Shan States, 1900, ii., pt. i., 227-30; 
1901, pt. ii., 392.] 


GLA AND GLA WARE. — Glass is known in India by 
the vernacular names of hanch, kunnadi, addannii, shishah, kizaz. It is 
a mixture of silicate of potassium or sodium, or of both, with one or more 
silicates insoluble in water, such as those of the alkaline earths, aluminium, 
manganese, iron or lead. The mixture is effected by fusion. 

istory.— Stein {Ancient Khotan, 1907, 373), in discussing fragments of glass 
picked up at Niya (3rd century), observes, “ Glass was until the middle of the fifth 
century of our era known in China only as an import from Ta-Ch’in, the Bar West 
(Hirth, China and the Roman Orient, 228 et seq. ), and it appears very improbable 
that the introduction of glass mamifacture could have been delayed so long, if 
the making of glass had been an art practised in Eastern Turkestan when the 
latter was under Chinese control during earlier centuries. It is significant that, 
according to the Pei shih, the first makers of glass in China were traders from the 
country of the Great Yulk-chih, i.e. from the Old Indo-Sc 3 d;hian dominion, for 
whom the land route through Khotan was a more likely line of communication 
than the sea route.” 

In India glass is little employed for the purposes it is ordinarily used in other 
countries (windows, bottles, etc.), and the process of manufacture, as carried on 
by the Natives, is accordingly very crude and unscientific. The chief materials 
employed are carbonate of soda in its crude condition, called reh, and the impure 
sands of the rivers with certain special earths, etc. The ordinary Native glass is 
a coarse, impure, coloured or dirty mass, full of flaws and air bubbles, and suitable 
only for the manufacture of beads, coarse bangles and other minor articles. White 
glass is sometimes made (or rather re-made) by melting broken glass or glassware 
of European manufacture. 

Indian Production . — The chief centres of the glass industry to-day are the 
Lahore, Kamdl, Jhelam and Hoshiarpur districts of the Panjdb ; the Bijnor, 
Lucknow and Saharanpur districts. United Provinces ; Ahmednagar, Kaira 
and Baroda, Bombay ; Seoni, Central Provinces ; Patna, Bengal ; lastly the 
State of Jaipur and the North Arcot district, Madr . The chief articles 
manufactured are bangles (chiaris), beads, crude globes, silvered with mercury 
or tinfoil, coarse toys, small bottles, lamp chimneys, etc. The only glassware 
in India with any pretension to art is that produced at Patna. The articles 
are generally coloured and the shapes very elegant but exceedingly fragile. 
The industry is said to be dying out for want of demand. Special mention may 
be made of the glass mosaics seen in the palaces of some parts of Bajputana, 
the Panjdb and B ma. It was to meet this demand that the industry of 
blowing glass globes, silvered inside, sprang into existence. The globes are 
broken up into fragments of certain sizes, then set in cement (or in Burma 
in lacquer), and in that way constitute the chief decorative feature of shish 
mahals (looking-glass palaces). The smaller fragments of silvered glass are 
also worked up into the embroidered phulkari cloths of the Panj^b. There is 
in addition the true mosaic art where coloured glass elaborates a pattern; 
seen in the palaces of Udaipur, 

The fluences that operate against the establishment in India of glass works 
on a commercial scale are the cheapness of the imported Western products, the 
want of enterprise on the part of capitalists, and the unfavourable climatic con- 
ditions, Becently several praiseworthy efforts to extend the manufacture of 
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glass on a scientific basis have been made ; of one of the last, an account is given 
in The Times of India (Oct. 22, 1903). The greatest difficulty is perhaps the 
apparent absence of a suitable sand for fusing purposes, within easy reach of .the 
trade centres, and of the fuel and other essential materials. 

Trade, Trade in Glass. — The total Imports into India of glass and glassware 

of all kinds, including Government stores, were in 1876-7 valued at 
Rs. 29,45,091 ; twenty years later (1896-7) they stood at Es. 72,25,918. 
For the five years ending 1906-7 they were as follows : — 1902-3, 
Rs. 96,15,634 ; 1903-4, Rs. 1,01,17,065 ; 1904-5, Rs. 1,14,21,397 ; 1905-6, 
Rs- 1,14,79,658 ; and 1906-7, Rs. 1,22,75,725. The analysis of the com- 
mercial returns (1905-6) might be given as follows : — 13,769,052 superficial 
feet of sheet and plate glass, valued at Rs. 12,44,884; 22,520 cwt. of beads 
and false pearls, valued at Rs. 24,02,442 ; 65,785 cwt. of bottles, valued 
at Rs. 6,50,645; bangles, Rs. 42,78,558 ; lamp-ware, Rs. 6,94,138; other 
miscellaneous glassware, Rs, 28,43,441 ; Government stores, Rs. 1,61,677. 
Headings. The sheet and plate glass came chiefly from Belgium and the United 
Kingdom ; the beads from Italy, Austria, Germany and the United 
Kingdom ; the bottles from the United Kingdom and Germany ; bangles 
from Austria-Hungary ; lamp-ware from Germany, Austria-Hungary 
and the United Kingdom ; and the other wares from Austria-Hungary, 
the United Kingdom, Belgium and Germany. Bangles and lamp-ware 
were returned for the first time in 1905-6. In the same year the Exports 
(Indian produce) amounted to Rs. 98,029. Bombay exported the largest 
amount, viz. Rs. 89,177, and the chief market was Persia, followed by 
Turkey-in- Asia, Arabia, Ceylon, Aden and the United Kingdom. 

[Cf. Buchanan-Hamilton, Journ. Mysore, etc., 1807, i., 147-51 ; iii., 369-73 ; 
Monographs, Pottery and Glassware i — Halifax, Pan/a5, 1890, 23, 24-7; Taw 
Skein-Ko, Burma, 1894, 5, 13; Maconochie, Bombay, 1895, 8-9; Mukharji, 
Bengal, 1895, 10-11 ; Dobbs, V. Pro v., 1895, 29-35, 41-4; Tilly, Glass Mosaics 
of Burma, 1901 ; Agri. Ledg., 1901, No. 13, 446-7 ; 1902, No. 5, 125 ; Madras 
Weekly Mail, Oct. 1, 1903, 365 ; Pioneer Mail, Oct. 2, 1903, 24 ; Watt, Ind. Art 
at Delhi, 1903, 76, 96-7 ; Holland, Pec. Geol. Surv. Ind., 1905, xxxii., pt. 1, 109-10.] 

D. .P., GLYCIN I^entJi*^ Journ. Linn. Soc., viii., 266; Kew 

iii., 509-1 . Rept, 1882, 42-3; Prain, Journ. As. Soc. Beng., 1891, Ixvi., 403-4 ; 
oy ean. p^^^bie, M. U^'per Gang. Plain, 232 ; G. hispida, Maxim., Duthie and Fuller, 
Field and Gard. Crops, 1893, pt. iii., 3, t. 85 ; LEUUMiNOSiE. (Following 
the suggestion made by Prain, the above name had better be adopted 
for the cultivated plant and G. iismTiensis, Regel <& Maac^, for the wild, 
G. Soja, Biel). S Luce.). The Soy Bean ; in Indian vernaculars, 
that, ram, gari-feulay, hendedisom horec, pond disom, anting ~'kiyo, tzu~dza, 
hhatnas, seta, musa, hJiajuwa, etc. 

A sub-erect ox creeping annual native of China, Cochin-China, Japan 
and Java, comparatively recently introduced into India, though recorded 
as acclimatised and even seen as an escape from cultivation. It might, 
in fact, be described as extensively cultivated, though more as a garden 
than a field crop ; is especially prevalent in Eastern Bengal, Assam (Barpeta 
Sub-division), the Khasia hills, Manipur, the Naga hills and Burma. It is 
not infrequent in the plains of India proper, especially in Busti, Gorakhpur, 
Patna and Purnea, etc. In Bombay and Madras, however, the Soy 
Bean has apparently hardly passed the experimental stage. 

Cultiva- CuItivatiotM.— Two chiei varieties occur, one called white, the other black, 

tion. On the plains it is generally grown by itself as a kharif {antwemx) crop; The seeds 

are sown from June to September, and harvested from November to December. 
They should be placed at a depth not exceeding 1 to IF inches, and 18 plants 
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may b© left, after weeding, to the square yard. A peaty soil, or on© rich in organic 
matter, is preferred. A good manure for it is sulphate of potash, but nitrogen 
may be supplied with advantage in the form of nitrate of soda, or in the case of 
soils poor in organic matter, in the form of rape or mustard cake. In Assam 
it is sown with dhu (autumn rice) in April and May. The ahu crop is removed in 
July and August, and its stubble acts as a support for the bean plants, which are 
ready for harvest in December and January. 

Church {Food-Grains of Ind., 1885, 140-3) gives the following analysis of the 
bean : — in 100 parts : water ll’O, albuminoids 35*3, starch and sugar 26*0, fat 18*9, 
fibre 4*2, and ash 4*6. Its chemical composition thus places it above other pulses 
as an albuminous food. It is eaten in India in the localities where it is cultivated, 
chiefly in the form of ddl or satu. In Japan it is largely used as a sauce, cheese 
(natto) or paste, and in China an edible oil is obtained from the seed. If cut when 
the pods are fully formed it makes a most nutritious fodder, and the seed-cake, as 
already stated, is an extremely rich cattle food. [Gf. Milburn, Or. Oomm., 1813, 
ii., 619 ; Drug. Bull., Feb. 1890, 113 ; Trop. Agrist., 1893, xiii., 50 ; 1903, xxiiL, 
175; King, Trop. Agrist., 1897, xvii, 460 ; Ind. Agri., March 1, 1899, 93; 
Ind. Gard., Feb. 9, 1899, 56 ; Agri. Ledg., 1903, No. 5, 137 ; Konig, Chem. 
Zicsammensetz. der Mensch. Nahr., 1903, i., 1484 ; Ke^v. Mus. Guide, 1907, 
No. 1, 65.] 

G LD. — Ball, Man. Econ. GeoL Ind., 1881, iii., 173-230, 608-10 ; 
Mallet, Man. Geol. Ind., 1887, iv., 1; Smithi, Gold Miningin India, in Mining 
Institute, 1893 ; Watt, Min. Rev., 1894 to 1897 ; also Mem. Res. Br. Ind., 
1894, 19-20 ; Boswortli-SmitlL, Re^t. Kolar Gold-Field and its Southern 
Extension, 1889 ; Grundy, Refts. Insf. Gold Mines, Mysore State, 1894, 
1895 ; Hatcli, The Kolar Gold-Field, Quartz-Mining and Gold-Recovery, in 
Mem. Geol. Surv. Ind., 1901, 1-90 (numerous plates) ; Holland, Rev. Min. 
Prod., in Rec. Geol. Surv. Ind., 1905, xxxii., pt. i., 10, 12, 45-50. Gold has 
been known since the most remote classic times of India ; it is indicated 
by the following vernaculars : — sona, gser, swarna, pwon, bungdrum, mas, 
kanchana, shwae, run, tihr, zahah, tilla, zir, etc. 

Occurrence. — Gold is known to occur throughout India— in the Bengal, 
Madras and Bombay Presidencies ; in the Central Provinces, Panjab, 
United Provinces, Burma and many of the Native States. The ultimate 
derivation is mainly the quartz reefs which traverse the metamorphic 
and sub-metamorphic series of rocks, but smaller quantities appear to 
exist in certain chloritic schists and quartzites and possibly also in some 
forms of gneiss. The only other sources in Peninsular India are the recent 
and sub -recent alluvial deposits which rest on the metamorphic and 
sub-metamorphic rocks. In extra-peninsular regions, gold is met with 
in rocks of different periods ; in Ladakh in quartz reefs of carboniferous 
age ; in Kandah4r in cretaceous formations ; while along the foot of the 
ifimalaya the tertiary rocks which flank the base of the Mils are more or 
less auriferous. Holland (Lc. 45) has pointed out that India occupies the 
sixth or seventh position among the leading gold-producing countries of 
the world, but that the total output is nevertheless insignificant, aggre- 
gating no more than 3J per cent, of the world’s annual supply. The 
following brief abstract of the available information regarding the occur- 
rence and production of gold, province by province, may be useful 

Bengal. — Gold is obtained in Orissa, Midnapur, Banknra and in the Province 
of Chota Nagpur. In recent years attention has been drawn chiefly to the 
latter, where, under the control of the Geological Department, an extensive 
survey for gold has been conducted by several officers whose publications are 
mentioned below. The area examined covers part of the districts of Manbhum 
and Singhbum, with the tributary States of Gangpur, Bonai, Udepur and Jashpur. 
Comrnenting on M^cteren’e final report, the pireotor says that though' gold i^ 
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undoubtedly almost universal in the country examined, gold-prospecting could 
not (with one or two exceptions) be honestly recommended as a reasonable 
venture {General Eeporty 1902-3). The examination found the deposits in the 
quartz reefs to be very thin and patchy and the ore bodies small. “ The recovery 
of gold from alluvial deposits,” the report further adds, “offers no brighter 
prospects than that of mining quartz veins.” [Of. Noetling, Sonapet Gold-Field, 
in Fee. Geol. Surv. Ind., 1890, xxiii., pt. ii, 73-8 1896, xxix., pt. i., 2 ; King and 

Pope, Gold, Copper, Lead in Ohota Nagpur, 1891; Hatch, Bept, Parkardiah 
Quartzites, in Mem. Geol. Surv. Ind., 1901, xxxiii., 68-71; Holland, Oen. Bept. Geol. 
Surv. Ind., 1901-2 ; 1902-3, 10-4 ; Maclaren, Bee. Geol. Surv. Ind., 1904, 
xxxi., pt. ii., 59-91 (with map).] 

Assam. — Por an account of the gold of this province the reader should consult 
Maclaren’s exhaustive paper on the Auriferous Occurrences of Assam {l.c. 1904, 
pt. iv., 205-32, with numerous plates and maps). In a brief notice on that paper, 
Holland {Bev. Min. Prod., 1905, xxxii., 140) remarks that the most striking 
feature of the gold deposits of the Assam valley is the universal distribution of 
the metal in extremely small percentages throughout the gravel of the river-beds. 
This Maclaren holds to be due to two main causes, the wandering of the Brah- 
maputra over the plain and the wide distribution of the Tipam or Sub-Himalayan 
sandstones, which are certainly auriferous in places. The next characteristic 
feature is the general aggregation of gold at a point the distance of which from 
the hills is dependent on the strength of the current and the form of the gold dust. 
This point of general deposition is marked on the Assam rivers by the occurrence of 
gravels containing pebbles up to 6 inches in diameter. Above the point indicated 
the only deposition is that due to local diminutions in the velocity of the current, 
as on the beaches at the end of a long pool or on beaches lying parallel with the 
stream, and to which the gold is carried by the back eddies, where it is retained in 
the interstices between the large boulders. 

The only gold deposits considered by Maclaren to be worthy of further pros- 
pecting are the Guri Mara, above the Sadiya and opposite the Chunpara Stockade ; 
the Sibia Mukh on the Dihong river, and the Derpai pool on the Subansiri river. 
The most promising deposit is that on the Subansiri. The gold in general is of 
good quality, but the individual gold grains, except in a few places on the Subansiri, 
are extremely small and much flattened. 

United Provinces. — The production of gold in these provinces is comparatively 
unimportant. The only districts where it occurs in any quantity are Bijnor, 
Naini Tal and Garhwal, but the estimated production is only about 50 to 80 oz. 
per annum. The general method of working is the washing of auriferous sands 
found in the beds of certain riyers, most notably Bamganga, Sukhar Sot, Phika 
and Elhoh in the Hagina Tahsil of the Bijnor district. 

Central Provinces. — Gold-bearing sands occur in most parts of these provinces, 
but the output is comparatively insignificant. The chief localities are Nagpur 
Division, especially Bhandara, Balaghat, Chanda, etc. [Gf. H. Nunn, Monog. 
Gold and Silver-Ware, 5-10.] In Central India gold appears to be confined to 
the Ajmere-Merwara district. 

Panjab. — The districts where gold is found are Bannu, Peshawar, Hazara, 
Rawalpindi, Jhelum, Kangra, Ambala, Gurgaon, and Hoshiarpur. The most 
important are the Jhelum district, where gold to the value of £770 was produced 
in 1901, and a fair amount in the Hazara district. It is said that recently an 
application has been made to the Panj4b Government on behalf of a Syndicate 
in British Columbia for the grant of a dredging lease for gold in the bed of the 
Indus. [Of. Maclagan, Monog. Gold and Silver Works, Ph., 1888-9; Robertson, 
Settl. Bept. BawaVpindi, 1893, 15 ; Mem. Geol. Surv. Ind., 1897, xxvi., 287 ; 
Madras Weekly Mail, June 7, 1900, 502; Capital, Feb. 4, 1904.] 

Kashmir. — Gold- washing is carried on in some villages, chiefly in the Skardu 
Tahsil and Kargil Tahsil, Baltistan. In the former, the chief locality is the 
sands of the Bashahr river, and in the latter along the left bank of the Dras-Sooroo 
river from Hardas to Maimus, at Sher Alithang near Kharbu, and at Chuskor, 
some eight miles from Kargil. The market value of a, tola is Rs. 20 and the State 
rate Rs. 18. [Cf. Drew, Jummoo and Kashmir, 1875, 409 ; Clarke, Skardu Tahsil 
and Kargil Tahsil, 1901, 10; Kaye, Note on Assess. Bept. of Kargil Tahsil, 1901, 
45 ; Lawrence, Valley of Kashmir, %2.'\ 

Bombay. — Auriferous rocks occur in the districts of Dharwar , Belgaum, Kaladgi, 

the South MarAthd country, and in the province of Kathiawar, but the output 
of gold in late years has b u very small. Recently, however, promising work 
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in reef-mining has been commenced in the Oharwar district under the auspices 
of the Dharwar Reefs Company, Ltd. ..... 

Madras. — Gold is found in Madura, Coimbatore, Salem, Wynaad, the Nilgiris, 
Travancore, Malabar, Kanara, North Arcot and Bellary. In recent years, how- 
ever, all the gold produced in the Presidency was from the Kangundi mines in 
the Kangundi Zemindari of North Arcot. Work was commenced there in 1893 
and was continued with varying success until 1900, since when working has 
ceased. The highest yield was obtained in 1898, viz. 2,854 oz. Prospecting 
has recently been carried on at Wynaad and three of the old mines were open 
during part of 1901, but did not yield any gold. [Cf, Hayden and Hatch, Qold- 
Fields of the Wainddy Mem. Qeol. Surv. Jnd.y xxxiii., pt. ii.] 

Mysore and Hyderabad. — The gold of Mysore State is solely derived from the 
Kolar district, which occupies a small tract of comitry in the eastern extremity 
of the State. Roughly, the field is about ten miles long from north to south, two 
miles wide from east to west, and made up of synclinal folds of schistose rocks. 
Hatch says that the auriferous lodes of the Kolar gold-fields consist of a series 
of parallel quartz veins which occupy a central position in the belt of Dharwar 
schists. Although there are several parallel veins, it is on the Champion lode 
only that paying mines have been developed. “ The attention of European 
prospectors was directed to this area by numerous Native workings of unknown 
age; and since operations commenced on a large scale, shortly after 1880, 
the gold extracted, up to the end of 1903, has reached a value of nearly 19 
millions sterling. During this period five companies have paid £8,250,000 in 
dividends, while the Mysore State has received nearly one million as its royalty. 
The deepest workings, now somewhat more than 3,000 feet below the surface, 
show little diminution in the value or width of the auriferous quartz vein. During 
the past five years the amount of quartz crushed has increased from 337,636 tons 
in 1898 to 546,762 tons in 1903, and the value of gold extracted has increased from 
£1,676,000 in 1898 to £2,284,000 in 1903.” [Imp. Qaz., 1907, iii., 14.] Holland 
observes that various improvement schemes, with the object of reducing working 
expenses, have been introduced in recent years, one of the most important 
being the provision of electric power from the Kauveri Falls. The supply com- 
menced about the middle of 1902, and has regularly furnished over 4,000 horse 
power to the various mining and metallurgical works. In The Madras Weekly Mail 
(June 1, 1906, 597) an account is given of a new discovery of gold in Mysore at 
Yellahanka, 22 miles north-east of Bangalore, which seems of future importance. 

The citation of publications in the opening paragraph practically denotes 
those of Madras and Mysore, but there may be added the annual reports of the 
various companies, of which, in alphabetical sequence, the following may be 
quoted 1. Balaghat Gold Mining Company ; 2. Champion Reef Gold Mining 
Company ; 3. Coromandel Gold Mining Company ; 4. Ooregum Gold Mining 
Company; 5. Mysore Reefs Company; 6. Mysore Gold Mining Company; 7. 
The New Kempinkote Gold Field ; 8. Nine Reefs Company ; 9. The Nundy- 
droog Company ; 10. The Oriental Gold Mining Company ; 11. the Road Block 
Gold Mining Company, etc. 

In Hyderabad the only quartz mines producing gold are those of Hutti and 
Wundalli in the Nizam’s Dominions. At the Wundalli mine 7,822 oz. of gold 
were recovered in 1899, but the mines were closed in 1900, and the Hutti mine 
was the only one at work at the end of 1903. In the latter mine the total 
output for 1903 was 3,414 oz. 

Bar/na.— The only reef mine of importance is the Kyankpazat ne Wuntho 
in Upper Burma. Holland tells us that this mine yielded in 1898, 1,120 
oz., and maintained d indeed increased its yield until 1902, when 1,984 
oz., valued at £7,606, were produced, but in 1903 the auriferous chute was 
worked out and the mine closed. From recent exploration, however, Burma 
appears to be very rich in alluvial gold, and in 1903 a license was issued to a 
Company to dredge gold in the Irrawaddy above Bhamo. Gold to the value 
of Rs. 2,016 was produced, and the result was sufficiently successful to induce 
the Company to extend its operations. The greater possibilities of dredging on 
the Irrawaddy appear to arise from the fact that the waters of the river are 
derived from ranges where, even in the cold weather, there is a heavy rainfall. 
[Cf. Im/p. Gaz., 1^01 y iiUy 141-3.] The Indian Agriculturist (Feb. 1906) gives 
the practical results of an interview with Lt.-Col. Mackenzie Foss, on the 
subject of the occurrence of tin and gold in Lower Btirma, in which that 
gentleman apparently stated that, in his opinion, the district Of Mergui ^s orie 
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of the richest in alluvial gold in the world. [Cf. ISTisbet, Burma under BriU Rule 
and Before, 1901, i., 347, 397 ; Bee, Oeol. Surv. Ind., 1892, xxv., 129 ; 1893, xxvi., 

7, 48, 163 ; 1894, xxvii., pt. i., 10-11, 117, 122-3.] 

Uses, — Gold is largely employed by the richer classes in India for the purpose 
of personal adornment or in the ornameiitation of sacred buildings, palaces, etc. 
The most important art industries for which it is employed are, therefore, coins, 
jewellery, gold-leaf, gold wire and thread (used in the fabrication of cloth of gold 
(Icinkhahs), braids, lace, etc. Stein {Ancient Khotan, 1907, 192-4, 210, 224, 381, 
496) discusses the gold-diggmg at Yotkan and mentions the instances where he 
found gold employed by the artists of the sand-engulfed ruins. These date from 
the 3rd to the 8th centuries. While he found gold-leaf extensively employed 
in the ornamentation of the idols, statuary, etc., he makes no mention of having 
come across an example of fabric with gold wire (thread). He met with Chinese 
and Tibetan br ocaded silks, but no examples of the Indian hinkhah. 

For the uses of gold in Medicine, the reader should consult Dutt {Mat. Med, 
Hind., 1900, 57-61). [C7/. Ain-i~AJcbari (Jarrett, transl.), hi., 315-6 ; Mukharji 

Art Manuf. Ind., 1888, 97-144 ; Ind. Art at Delhi, 1903 : — Gold and Silver Plate, 
31-42, Gold Brocades {hinhhabs, etc.), 319-38, Gold-wire, 416-8, Gold and Silver 
Embroidery, 419-24, Jewellery, 489-93. The following enumeration, province 
by province, of the publications that deal with the Indian industries that employ 
gold may be found useful: — Bengal: Mukerji, Monog. Gold and Silver Work, 
1905. Assam: Henniker, Monog., 1905. United Peovinces : Hoey, Monog, 
Trade and Manuf., 110-3, 157, 184, 194, 196-7 ; Charles, Monog., 1905. Panjab : 
Maclagan, Afono^., 1890. Central Peovinces : Hunn, 1904. Bombay: 

Burns, Monog., 1904. Madras : HaveU, Rept. Arts and Manuf., Govt. Proc., 1886, 
5, 6, 13, 15. Burma: Max and Bertha Ferrars, Burma, 1900, 107-11.] 

TRADE, — If Max Miiller and others be correct in identifying 
India with the Opbir of Scripture, the present production is possibly only 
a tithe of what it has been. According to Hapier {Metallurgy of the Bible), 
King David derived, through the trade of Ophir, gold to a valuation of 
£600,000,000. But another opinion fixes Ophir in West Arabia. Pliny 
speaks of Indian gold coming from the country of the Nareae (the Nairs 
of Malabar), and thus practically the Mysore mines. 

“ Within the past few years the net imports of gold have apparently 
diminished. Thus the excess of imports over exports during the ten years 
ending 1891-2 averaged about 729,900 oz., while during the following ten 
years the average did not exceed 442,400. The reduction is mainly due to 
two causes. Large imports of gold had been made by banks to be exchanged 
for silver, and the accumulation of gold coin having been found incon^ 
venient by Government — for gold does not circulate freely in the country 
— ^the surplus was shipped by the Government to London, where at the 
same time considerable purchases of silver were made for additions to the 
coinage. Secondly, the Mysore gold-mines now send to London large quan- 
tities of gold every year, and this export reduces the net imports shown 
in the trade returns. It is probable that on the whole there was no real 
decline in the demand for gold in India, which is in value about half of 
that of silver. In 1902-3 the net imports rose to 1,417,000 oz., and in 
the following years to 1,566,237 and 1,516,991 ” (Zmp. 6^az. 1907, iii,, 292). 

Holland {Rev. Min. Prot?., Lc. 47), commenting on Indian production, 
observes, “ For the six years under review the value of gold extracted was 
£11,310,038 or 60 per cent, of the total value (£18,687,818) extracted in the 
twenty-one years since the commencement of work under European super- 
vision. With the increase in output dividends have also increased, rising 
from £739,114 in 1898 to £1,019,347 in 1903, or an increase of 38 per cent. 
The total dividends paid during the six years were £4,988,793 or 60 per 
cent, of the dividends (£8,287,071) paid since 1882, indicating that dividends 
and output have advanced fari 'passu/' [Gf, O^GQnQt, Trade Ind.^ 
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1902-3, 28-9, 37-8 ; Rep. Beng. Chamber Comm., 1903, 145-51 ; Imf. 

Gaz., 1907, iii., 291-2,] 

Q YPIUM (Cotto ); Watt, Wild and Cult. Cotton Plants of p. .P., 
the World, 1907, L-406, tt. 1-53. A genus of Malvace^, the species of 
which are widely distributed on both sides of the equator, and in both ^ 
hemispheres. On the north they extend, under cultivation, to Crimea 
(45'^), and on the south to the latitude of the Cape of Good Hope (34°). 

Few cultivated plants are so difficult to understand or have been half 
so much confused through conflicting opinions regarding the existing 
forms as the cottons. Practically all the botanical names in current use scientific 
were founded on cultivated plants, and these changed subsequently, and in 
some cases so rapidly that they are now mostly unrecognisable. Instead 
of rejecting a nomenclature thus hopelessly useless, one botanist after 
another has given his peculiar views and reassorted the published names. 

The obvious duty of establishing species on the mid forms and grouping 
the cultivated states as near as may be possible under these, has been 
absolutely neglected and the literature of the genus become confusion 
worse confounded. Useless controversies have engaged attention, such as 
whether there are fifty or more species, or only tlmee, or even only one in 
the whole world ; another, whether a single characteristic of supreme value 
can be discovered, upon which a classification of the forms might be based. 

The early authors divided the cottons into trees and bushes, or into peren- Perennials, 
nials and annuals. It has now been established beyond dispute that all 
species of Gosst/pium under suitable environment are perennials if left 
alone, and may in time become large bushes or even small trees. More- 
over, when cultivated they readily respond to environment, and when 
necessity exists become annuals or otherwise adapt themselves. On dry 
stony soils they are usually perennials, on rich loamy soils annuals, more 
especially if restrained by cold in the winter months or by a heavy periodic 
(monsoonic) rainfall or by inf estations of pests. Some writers have placed character of 
confidence on the characteristics of the seed as afiording a key to classi- 
fication. If possessed of a double layer of wool, viz. an under- velvet Velvet or Fuzz, 
or fuzz (as it has been called) and an outer layer or floss (the true wool or 
lint), such seeds have been regarded as denoting very difierent plants 
from those with a naked seed, that is to say, not possessed of the under- Nated. 
coating (fuzz). This conception originated the classification into album 
(white or fuzzy seeds) and nigrum (black or naked seeds). So again the 
fact of the seeds being free from each other or attached together into what 
has been called a “ chain” or ^'kidney” mass, has been accepted as a dneyed seedB 
further means of diagnosis. But as opposed to such views it has recently 
been shown that certain structural peculiarities have originated in conse- 
quence of adaptation to beneficial insects, such as the Tcelef ant of Guate- 
mala, or as protective measures against enemies. Of this latter kind may protective 
very probably be the formation of the floss and of its special and varied 
peculiarities. Hence another set of writers have rejected all the distinctions 
based on the fruit or seed and have advanced the argument that selection 
shcxQd primarily be directed towards lowering the size and weight of the seed, 
and thus increasing the proportion of wool. No structural manifestations 
would accordingly be less constant than those based on the seed and floss. 

But the colour of the fuzz and floss have been even more frequently utilised Ooiour of Floss, 
as aids in classification than structural characters. The names NamMng 
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and religiosnmj were at first used to denote a red oi hahhi coloured floss, 
and tlie belief was accepted that all wools of that colour were obtained from 
one and the same species. As opposed to that view it may be mentioned 
that Tortune {Three Years* Wanderings in China, 1847, 264) says that the 
mie wha or yellow cotton of China cannot be separated from the white form, 
and that the seed may come up either white or yellow. \Gf. Liotard, Note, 
Nanking Cotton in India, 1883.] As a matter of fact it would now appear 
certain that most wild cottons have a red-coloured fuzz or even a red fuzz 
and floss : accordingly, under negligent cultivation or as acclimatised 
escapes from cultivation, the woolly coating of the seeds, in the majority 
of species, may become reddish coloured. Conversely, red-coloured 
cottons, if carefully cultivated, invariably lose their colour and become 
white. Lastly, ' still other writers have sought for a classification based 
on the shape and degree of hairiness of the leaves and bracteoles or the 
shape and colour of the flowers. But, as with most other cultivated plants, 
the classification of the forms of Gossypium is alone possible on the 
basis of the wild plants and through an aggregation of all natural character- 
istics, including geographic and climatological considerations, and not 
upon any arbitrary (single) standard. 

In this view it may now be desirable to furnish the practical results 
of a special study of the genus Gossy^num (restricting attention as far 
as may be possible to the Indian forms) and to draw up the history of the 
available information regarding the cotton industry, with special reference 
to the periods of discovery, the stages in cultivation, the improvement of 
the plants of commerce, and the progression in industrial knowledge : — 

7. THE HISTORY OF THE COTTON PLANT AND COTTON 
INDUSTRIES, 

It would not be far from correct to describe cotton as the central feature of 
the world’s modern commerce. Certainly no more remarkable example of a 
sudden development exists in the history of economic products than is the case 
with cotton. The enormous importance of the textile to-day, in the agricultural, 
commercial, industrial and social life of the world, renders it difficult to believe 
that but little more than two hundred years ago cotton was practically unknown 
to the civilised nations of the West. But it is perhaps even still more singular 
that a fibre which, for many centuries apparently, had been a staple article of 
clothing in India and the East generally, should scarcely find a place in the early 
classiceil literature of these countries. Nearly all the beautiful and useful plants 
of India have their properties extolled by the Sanskrit poets, and indeed are 
frequently dedicated to the gods, but cotton — the plant above all others which 
might have been expected to have formed the theme of nature-worship — is 
hardly more than incidentally mentioned. 

The Sanskrit word hdrpdsdA, often rendered cotton, is connected with the 
e. Greek and Latin carpasos or carhaaus, and denoted a fine textile. That na e 
w also known to the Phoenicians and Hebrews, but whether it originated 
in India or was imported there would be hard to say. Mr. F. W. Tho as, 
who has lundly permitted me to consult hi on this point, ^ inf orros e 

that “the earUest mention appears to be in the .dsmZdydna iSrawto 
(say 800 b.o,), where the material is contrasted with silk and hemp, as that 
of which was made the sabered thread of the Brahmans. Probably the word was 
thus borrowed from India. The other words tula and p-tew are later— they 
denote the substance.” “The Sanskrit dictionaries give four names {vadara, 
kdrpdai, tundikeri and aamudrdntd) for the shrub, while the wild kind is called 
hharadvdjL They ai}jso mention that kdrpdaa and vadara (the material) come 
from the fruit of the plant ’ question, while the Harsacarita {circa 650 a.d.) 
twice speaks of the cotton (^«iZa) from the pods of the sdlinaU tree ^* {— aemul^ 
Bo'nibax maiahaHcutn). In the Inatitutca of Manu injunctions exist that 
regulate the operations of the washermen and of the weavers, and these all 
point to a social organisation and industrial atta* ment * which a knowledge 
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of cotton is essential, but it is taken for granted rather than expounded or 
justified. All this might of course argue antiquity, as it certainly does for the 
arts of spinning and weaving, but the word kdrpdsi may have existed for 
centuries with a generic rather than a specific signification. 

Similarly it is extremely difficult, if not impossible, to determine the earliest 
certain references to cotton in the Persian, Arabic and European classics. It is 
fairly clear that hutn^ Jcatdn or kutun (the Arabic name from which we have 
derived the English word cotton) originally denoted flax, not cotton. So also in 
Greek, karpasos, often rendered cotton, had, as already stated, the still earlier 
meaning of flax or simply of a fine textile. But cotton textiles had been carried 
to Europe, and were regularly traded in, long before any definite Imowledge 
existed there regarding the fibre of which they were made. In fact the Greeks 
first learned definitely of the cotton plant through the group of explorers who 
visited India along with Alexander the Great and his immediate successors in 
Bactriana. Herodotus (450 b.c.) had written of India having wild trees that 
bear fleeces as their fruits. But right down to the middle of the 18th century 
the wool-bearing trees were divided into those with spinose and those with 
smooth stems. The former were the silk-cotton trees, of which nmuhax 
niaiiihavixuitti may be given as the type, while under the latter many of the 
botanical writers included kapok [isriotiena^’o^i fiNfraetu<fsifni). 

A large percentage of the earliest authors speak of cotton being used for 
quilts and mattresses, but are silent regarding its being spun and woven. Ktesias 
would appear to have been the fikst European who observed the spinning and 
weaving of the Natives of India, but his description does not necessarily denote 
cotton as the fibre- Theophrastus (350 B.c.) gives us the first definite conception 
of Indian cotton cultivation. He says {Hist PI. (ed. Schneider), iv., ch. 4, 132), 
“ The trees, from which the Indians make cloths, have a leaf like that of the 
mulberry ; but the whole plant resembles the dog-rose. They set them in the 
plains arranged m rows, so as to look like vines at a distance.” He then adds 
that cotton cultivation may be seen both in India and Arabia. Indian cotton- 
bearing plants set in rows necessarily involves cultivation, but it would be equally 
applicable to the perennial as to the annual plant. The comparison to the dog- 
rose, with its open lax branches, however, brings to mind the perennial roji of 
Gujarat rather than the small compact bush of the ordinary aimual cotton. 
(See below, under Eoji, p. 581.) 

Pliny tells us that cotton (carbasa) was in Tylos called Gossympines. He 
does not state whence he derived that information, but curiously enough by 
modern botanical writers that word has become the generic name for the cottons 
{Goftsypitim). In the Periplus of the Erythraean Eea (63 a.d.) we have the first 
commercial mention of Indian Cottons. The raw cotton, as also the Indian 
cotton manufactures, were conveyed by the Arabs from “ Patiala, Ariake and 
Barygaza ” (the modern Broach) up the Bed Sea to “ Aduli.” The Indika of 
Arrian, a work compiled (150 a.d.) from Nearchus, Megasthenes, Strabo and 
Eratosthenes, as also other early Greek travellers, was professedly intended to 
supersede the inaccurate account of India given by Ktesias. After narrating 
the particulars above mentioned, Arrian adds that the cotton of India is whiter 
and brighter than that of any other country. Thus by the beginning of the 
Christian era we have a fairly vivid glimpse of India as a cotton-growing and 
cotton-manufacturing country. Stein {Ancient Khotan, 1907, 374, 412, 430, 442, 
etc.) mentions that cotton cultivation is very largely pmsued around the modem 
Khotan, and in other passages he refers to fragments of cotton garments, etc., 
found in the ruins of the ancient city, which must be accepted as dating from 
the 3rd to the 8th century. These are doubtless the oldest authenticated examples 
of the Central Asiatic cotton industry at present known. 

The simple reference to a fibre or textile, under such names as kdrpdsi, katan^ 
Lmon, carhasus OT Gossypion may be of no historic value whatever. It has to 
be sho that the word used had the same signification then as to-day. Many 
illustrations might, in fact, be given of the confusion that prevailed regarding the 
separate recognition of the chief textiles of the world, down even to the 17th 
cent y. In Manchester, for example, a p ticular texture of goods, woven of 
wool, was in 1590 sold der the na e of "‘ Manchester Cojbtons.” In 1664 the 
dispute between Sir Martin Noel and the East India Co pany as to whether 
“ Calico was linen or no ” became aeute, and that controversy shows how very 
reluct tly the name “ cotton ** w in England accepted indicative of a dis- 
tinct fibre. 
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There is, however, every reason for "believing that the Arabs knew of cotton 
and wore cotton garments before the present era. Unhappily no writer can be 
discovered who effectually bridges over the gap between the period of the Periplus 
and that of the physicians who wrote in the 7th to the 10th centuries. Serapion, 
an Arab medical writer (who lived about 850 a.d.), quotes several earlier Arab 
authors, among whom Ibn Hanifa, he says (speaking of Kelbe), described the cotton 
as growing there on trees which lived for twenty years but attained their best 
hearing condition about the ninth year. Renaudot gives a translation of the 
journal of an Arab (Sulaiman) who visited China and India in the 9th century. 
The original Arabic MS. bears the date 1173, and was translated in 1718 by 
Renaudot, and again in 1845 by Reinaud into French ; but there is an English 
edition dated 1733. Speaking of the town of Calicut, he says that “ garments 
are made in so extraordinary a manner that nowhere else are the like to be 
seen. They are for the most part round and woven to that degree of fineness 
that they may be drawn through a ring of middling size.” Sulaiman also makes 
special mention of the fact that the Chinese, rich and poor, were seen to be dressed 
in silk, but he says nothing of cotton in China. It is one of the many surprises 
met with everywhere in the study of the world’s production and trade in cotton, 
that the plant was not cultivated in China for its fibre until the 13th century. 
In the 6th century we read of the Emperor Ou-ti having possessed a robe of cotton 
that he held in much esteem. Towards the end of the 7th century cotton was 
an ornamental shrub in Chinese gardens. Mayer says that it was not until about 
1000 A.D. that the plant was fuUy introduced into China, and this view is accepted 
by Bretschneider. There was apparently in China (as in Europe) much opposition 
to the introduction of cotton as a textile. 

Marco Polo (who travelled through a large portion of Asia in 1290 a.d.) refers 
to the production and manufacture of cotton in Persia, Kashgar, Yarkand, Khotan, 
Gujarat, Cambay, Tehngana, Malabar, Bengal, etc., but is absolutely silent on 
these subjects in connection with China. Speaking of Gujarat, he says the cotton 
trees are of great size and attain an age of twenty years, but he adds, when 
of that age the cotton is only used to quilt or stuff beds. Referring doubtless to 
Masulipatam, he says it produces specially fine “ buckrams ” (muslins) and 
chintzes. The Rev. E. Terry, Chaplain to Sir Thomas Roe’s Embassy to India 
in 1616, speaks of the cotton plants near Surat as growing for three or four 
years before being uprooted. The cotton plant seen by Rheede in Malabar, 
during 1686, he describes as a shrub 10 to 12 feet in height, found growing in 
sandy places — he does not say cultivated. 

Turning now and very briefly to Egypt. Pliny, in his account of ^Ethiopia, 
speaks of the portion that borders on Egypt having cotton plants that afford a 
more woolly fibre than is customary and as possessing exceptionally large pods. 
Yates {Text. Antiq., 1843, 334-54), commenting on that passage, observes that 
the plant referred to may have been €}. ftrhorettm. He further says that cotton 
was not grown in Egypt proper during ancient times. In support of that view 
he affirms that the MS. copies of both Pliny and Julius Pollux (a century later 
than Pliny), that have been cited as upholding an ancient cultivation, have had 
that interpretation put upon them through marginal annotations which were 
made about the 14th century a.d. being taken as parts of the original text. He 
accordingly maintains that cotton was first cultivated in Egypt about the 13th 
or 14th centuries, and in support of that opinion mentions the fact that the Arab 
physician AbduUatiph, who visited Egypt in 1200 a.d., and published a list 
of th,6 plants he saw, makes no mention of cotton. Further, Yates points out 
that the ancient paintings and sculptures of Egypt, while they show flax cultiva- 
tion and pmifieation of the fibre, give not the slightest indication of cotton. And 
this view is confirmed by Prosper Alpinus (De PI. j^gypti, 1592, 29), who makes 
the significant observation that the Egyptians in 1592 imported cotton for their 
own use from Syria and Cyprus, and only cultivated in their gardens* as a curious 
and ornamental plant, the which he figured and described, viz. 

He adds, however, that the Arabs make webs of that cotton which 
they @all sesaa. Forskal {FI. Mg. Arab., 1775, 125) indicates two forms of cotton 
met mth by him : O. rfubrum, which he says was known to the Arabs as oth, hadioe^ 
or odjas (from the description given, the plant indicated was very likely to have 
been 6?. arboretrmi, Lmn.) ; while his second species (which he calls G. arhoreum) 
answers fairly closely to har’hae^tf'm. \Of. Adler and Gasanowiez, P^lical 
Ajiiiq., in Ann. Mept. Smithaonian Inst., 1896, 1005.] 

It^is thus very rejn^rkabl^ fjhat the ^ccount§ giv^n by e^rlie? authors 
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regarding Indian and Egyptian cottons almost all point to perennial, not annual 
plants, and so persistently as to suggest that the annual stock may have been a 
subsequent discovery obtained very possibly from Arabia. 

In the 9th century Sicily was taken by the Saracens, and according to Abu 
Zacaria Ebn el Awam (Banqueri, transL, ii., ch. 22, 103) they at once introduced 
the cultivation of cotton. From the account given of the methods of cultivation 
the plant must have been the annual stock, now known as o. Um'hnt^eum . In 
the 10th century the Muhammadans carried the self-same cotton plant (as I 
take it) across the Mediterranean to Spain, and for three centuides thereafter 
Barcelona had a flourishing cotton industry. There would thus seem no doubt 
the plant disseminated by the Muhammadans was ha^^hfieentn, the species 
presently cultivated in the regions indicated. Where they obtained that plant may 
be a matter of uncertainty, but to-day the centre of its area of cultivation might 
almost be given as the northern tracts of Arabia and Mesopotamia, where it stands 
every chance of being indigenous. There is no doubt, however, that the Levantine 
(not the Indian) plant was closely associated with the early Saracens ; their re- 
ligion, their cotton and their sugar might be spoken of as the triple agents of their 
civilisation. As a cultivated plant, that cotton was carried by them to Constanti- 
nople, and very possibly through Turkey, Asia Minor, Armenia, Kurdistan and 
Mesopotamia to Persia, if-rLot even to the frontier of India. So also they iii time 
may have conveyed it to Egypt, in connection with their Baghdad trade, which 
on the conquest of Spain went via Alexandria. But before passing away from 
tliis subject it may be added that there would seem no doubt a limited culti- 
vation of cotton had been established in Crimea and South Italy some short 
time prior to the European conquests of the Saracens, so that it is just possible 
it may have existed, if it was not indigenous in some of the islands of the Medi- 
terranean, prior to the knowledge of its utilisation as a textile, just as the tea 
plant existed in Assam prior to its being brought from China by Cordon and 
Fortune. It is not surprising, therefore, that Dioscorides should make no mention 
of cotton. The cultivation of Jiei'haoeitm. in time, however, was diffused 
throughout the countries bordering both shores of the Mediterranean, and a cotton 
trade was established which held sway for several centuries. 

It may perhaps suffice for the purpose of this work to indicate very briefly the 
chief historic facts in the rise and present position of the cotton production and 
trade of the New World and of the cotton manufacturing enterprise of Great 
Britain. The earliest mention of the English cotton trade appears to occur in 
a little poetic work entitled The Politie of Keeping the Sea. This is given by 
Hakluyt in his Voyages, etc. (i., 213), and was apparently originally published in 
1430. The merchants of Genoa are spoken of as carrying silk, pepper, woad 
and cotton' to England, and as taking back woollen goods. It is thus probable 
that at an even earlier date than indicated England procured cotton from the 
Levant, since the fibre is spoken of as an ordinary commodity. In 1492 
Columbus discovered the West Indies and America. The Spaniards on their arrival 
in the New World found cotton being cultivated and manufactured, from the 
West Indies to Peru and from Mexico to Brazil. In 1498 Vasco da Gama sailed 
for India round the Cape of Good Hope. The success of that expedition gave 
to Western Europe a direct route to India, and struck a severe blow at the com- 
mercial supremacy of Venice and Genoa. “ Thus previous to the discovery 
of America and the West Indies and for some time afterwards, England, and 
probably all Europe, were supplied with cotton from the Levant ” (Milburn, 
Or. Comm., 1813, ii., 279-82). Down to the close of the 16th century England 
obtained her cotton (a small demand) from the Levant, and her supplies of 
Indian cotton goods via the Mediterranean ports. As late as 1641 we read that 
“ the town of Manchester buys cotton- wool in London, that comes first from 
Cyprus and Smyrna.” The supply, if any, from the West Indies must accord- 
ingly have been very insig^cant. The early historians of Brazil affirm that 
a cotton plant was found indigenous there, and that the Natives made use of 
it to supply the cotton of their simple needs. In Bahia it must have been culti- 
vated, however, since De Souza speaks of it (1570-87) as cleaned with the ho0, 
two or three times a year. Pizarro in 1522 found cotton in Peru, and it h^ 
since b n recognised in the ancient tombs of that country. De Vica is re- 
ported to have discovered, in 1536, a wild cotton in Texas and Louisiana. Thus 
then, when first made known to Eiirope, the American continent, as also the West 
Indies, possessed not only a cotton industry but both wild and cultivated cotto , 
independent of those of the Old World. But we know nothing for certain of 
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the species of American cottons until approximately two centuries after their 
original discovery. 

The first attempt to grow cotton in the United States was in Virginia. It 
was not, however, until the second decade of the 17th century that systematic 
cultivation was organised, and then from seed obtained both from the Levant and 
from the West Indies. It took nearly a hundred years from that date before the 
plantations became of national importance, but the seat of the industry gradually 
shifted south and west. England began to manufacture cotton about 1635, and 
continued to draw on the Levant for her supplies of the raw fibre. An outcry 
against the imports of Indian cotton goods began to be raised in England. Marc- 
graf (who died in 1644) speaks of the cotton seen by him in Brazil as having the 
seeds united together — the condition we now call kidney-cotton. According to 
Samuel Wilson, Smyrna and Cyprus seed, by the close of the 17th century, had 
been successfully acclimatised in Carolina. 

The 18th century opened with repressive legislation passed by the British 
Parliament against Indian calicoes, but witnessed the imports by England and 
Scotland of raw cotton amounting to 1,000,000 lb. Cotton was raised in Georgia 
from seed supplied from Chelsea by Philip Miller (the original stock of the green- 
seeded plant now known as g. mrsnuini). In 1782 muslins were first made in 
England, and in that year South American or Brazilian cotton began to be 
regularly received. Two years later a ship which brought eight bags of cotton 
from America to Liverpool was seized on the ground that so much cotton could 
not have been produced in the United States. In 1786 the green-seeded cotton 
was in the States the most largely grown of all kinds, but in that year the black- 
seeded or Sea Island cotton was introduced from the Bahamas. 

Through Patrick Walsh, Pernambuco cotton was successfully introduced 
into the United States in 1789. Dr. Hove was sent to India to study the Indian 
cotton trade and Indian cotton plants, but his mission was resented by the East 
India Company, and his report was not published for sixty years after his return 
to England. Shortly after the date of Hove’s visit the East India Company 
commenced, however, a series of experiments with a view to improve the quality 
and increase the quantity of cotton produced in India. Up to this point England 
obtained her supplies of raw cotton from the Levant, India, the West Indies d 
South America, the finest qualities being spoken of as coming from Surinam and 
Cayenne. The century closed with the exports from the United States to England 
at 9,532,263 lb. and from India at 729,643 lb. 

The 19th century opened with the cotton crop of the United States being 
returned 48,000,000 lb., contributed as follows : — South Carolina, 20 million ; 
Georgia, 10 million ; Virginia, 5 million ; Horth Carolina, 4 million ; and Ten- 
nessee, 7 million pounds. The exports from that crop to Great Britain were 
20,000,000 lb. Total consumption of raw cotton in Great Britain came to 
54 million pounds, the supply from India being 6J million pounds, or just one- 
third of the quantity drawn from the new area — the United States of America. 
The first Indian cotton mill was built near Calcutta in 1818, and the first of the 
Bombay series in 1851. Improvements in bleaching, dyeing and cylinder print- 
ing soon placed British calicoes in a position to hold their own against similar 
goods from any other part of the world. Resist printing was * troduced by Sir 
Robert Peel. The Sea Island cotton raised at Hilton Head, South Carolina, 
fetched the highest price then known. Mexican cotton-seed was introduced 
into Mississippi by Walter Burling, and by crossing with the existing plant was 
supposed to have improved the quality of the cotton very greatly. Mention, so 
far as I c discover, has never been made of any of the indigenous cottons of the 
States (if such existed) having been grown by the colonists. They grew first 
Levant cotton, then Miller’s green-seeded cotton, and finally Sea Island cotton. 
Which of these was crossed with Mexican has not been stated, but presumably 
the gr n-seed, and this hint should be of value. 

Cotton cultivation was systematically prosecuted in Egypt about 1821, and 
rapidly obtained a position in quality of staple second only to that of the States, 
but there is very little information as to the original stock or of the subsequent 
stages in the production of the better races now met with in that country. The 
year 1825 witnessed ruinous speculation in cotton. From 1829 to 1841 the E t 
India Company made strenuous efiorts to improve the Indi staple. Large 
sums were spent in the form of awards, and ten experienced cotton-growers 
were procured from the Southern States of America with a view to establish 
the cultivation of Hew Orleans cotton. Excepting in Dharwar, failure was the 
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only result, and the subject was allowed to drop from public attention 
In 1841 cotton yams were in Manchester spun up to No. 450’s, and the United 
States rapidly obtained a monopoly of the market in raw cotton. In 1850 the 
imports into Great Britain were 664 million pounds of raw cotton, and her e^^orts 
of manufactured cotton goods were valued at £28,000,000. About this tune a 
scheme was formulated in England to raise a sum of £20,000,000 to be expended 
in India during five years, in measures calculated to forward India as a cotton- 
producing country. The outbreak of the Mutiny put an end, however, to these 
negotiations. Commenting on the effect of the American Civil War and the 
Great Cotton Famine of 1862—6, Dabney [The Cotton Plant, U.S. Dept. A.gri. 
Bull., 1896, No. 33, 14) very truly observes, ‘‘ Probably no equally great industry 
was ever more completely paralysed or had its future placed in greater jeopardy 
than cotton-growing in the United States during the war of 1861-6.” In 1863 
a Cotton Commissioner was appointed for Bombay, and the year following for 
Berar and the Central Provinces. Cotton farms were established under these 
Commissioners. The Bombay Cotton Frauds Act IX. of 1863 became law, but 
it is generally believed it did more harm than good and was shortly after re- 
pealed. For the ten years ending 1859 Great Britain imported an average of 
2,318,675 bales of cotton (each 400 lb.), and of that amount India supplied 
405,291 bales. But the ten years ending 1869, which included the troublous 
times of the American war, Great Britain imported an average of 2,736,661 bales, 
of which India supplied 1,282,172 bales — the record year being 1866, when India 
furnished 1,847,759 bales. Thirty years later (1899) Great Britain took 4,065,617 
bales, of which India furnished only 77,297 bales ; but in 1903 the Indian portion 
slightly improved. Great Britain having taken 203,550 bales of Indian cotton. 

The immediate response made by India during the cotton famine shows 
her capabilities, but as in the United States, so in India, the demands of her own 
mills had become a controlling factor in the amount available for export. But 
the 19th century closed with India, instead of exporting cotton goods, having 
become the largest single market for English manufactured cottons — 'its demands 
for British cotton goods having been just under £20,000,000. 

The 20th century may be spoken of as characterised by anew feature, namely, 
the rise of Continental, American and Indian cotton-manufacturing enterprise 
seriously threatening the supremacy of England in the cotton markets of the 
world. The Tariff Commission’s Report of June 6, 1905, may be said to have 
been written with a view to establish this new phase. From that publication 
the following may be abstracted: — In 1876-80 the annual consumption of 
cotton in the United Kingdom exceeded that of the Continent by 2,030,000 cwt., 
and that of the United States by 5,070,000 cwt. ; in the period 1901-4 the 
annual consumption in the United Kingdom was 8,020,000 cwt. less than on the 
Continent, and 2,950,000 cwt. less than in the United States. 

For further particulars of historic interest the reader should consult the 
chapter below on Indian Trade in Cotton. [Cf. Donnell, Hist. Cotton, 1872; 
De Candolle, Orig. Cult. Plants (Engl, transl.), 402-11 ; Branner, Cotton in the 
Empire of Brazil, in U.S. Dept. Agri. Misc. Bull., 1885, No. 8 ; Nasmith, In- 
augural Address, delivered 1896 (reprinted), Ind. Text. Joum. ; Handy, Hist, 
and Gen. Stat., in Dabney, Cotton Plant, 1896, 17-66 ; also Bibliography of Cotton, 
l.c. 423-33 ; Eckardt, Der Tropenpflanzer (suppl.), Feb. 1906, vii.] 

IL THE CULTIVATED AND WILD COTTONS OF INDIA. 

(A) PUZZY-SBBDBD COTTONS OF TUB OLD WORLD. 

G. toeksii. Mast., FI Br. Ind., 1874, i., 346 ; Watt, WM and 
Quit. Cotton PI. of the World, 1907, 73-7, t. 6 ; Mraguni M'pas. This very 
interesting wild species is found near Karachi, India, and across the 
Persian Gulf, on the Dhofar Mountains of South-East Arabia. 

There would seem little doubt that the writers who have supposed this to' 
be the wild condition of 6?. herifueetim, Linn., are in error, but not more so than 
those who have taken it for a naturalised and degenerate state of some Americ 
species. Moreover, no one would appear to have demonstrated by actual ex- 
periment the forms, if any, that have resulted from ing 6?. mtotiicM 
hybridisation with other species, hence its influence on the Indian cultivated 
cottons must be accepted, for the present, as purely imagin y. 

G. herb e y lAnn., Sp. PL, 1753, ii., 693 (in part) ; Parlatore, 
Sp. dei Cot, 1866, 31-6, t. ii. (in part) ; Todaro, J^laz. Cult, dei Cot, 
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131-40, t. iv.j fi. A-c ; Aliotta, Riv, Grit. Gen. Goss, 1903, 66-75 (in 
part); Watt, lx. 155-63, tt. 24-5. Syrian, Levant, Arabian and some 
of the Short-staple North American Cottons. 

ahitat. — Probably indigenous to North Arabia and Asia Minor. Not known 
to exist as a wild species anywhere. It occurs in the Mediterranean regions 
(Sicily, Malta, Greece, Crete, C57prus, Algiers, Turkey), in Syria, Mesopotamia, 
Armenia, Persia, Afghanistan, Baluchistan, in the North-West Frontier Province 
of India, and in the northern portions of the cotton area of the United States 
of America. It may, in fact, be described as a warm-temperate species, and is 
at least one of the plants that yields, or formerly yielded, the so-called “ Short- 
staple American Cotton” of commerce. There is every reason for believing that 
it was the species first cultivated by Europeans. It was the bushy, cultivated, 
annual Oossypium or Xylon first mentioned by botanical writers. Moreover (as 
already fully shown), the fileld plant of the Levant was the first commercial 
cotton of Europe, which, at an early date, was carried to the United States 
and there largely cultivated some time before the discovery of the other special 
races that ultimately drove it into a position of secondary importance. It was 
that discovery, in fact, that gave the States their supremacy and caused the 
area of production to move to the south and west. 

From the practical standpoint it is essential, therefore, that a clear concep- 
tion be obtained of the plant which in all probability was the species that first 
attracted the attention of European manufacturers. Dr. Roxburgh — -one of the 
most accurate of botanists — described and prepared an MS. drawing of an Indian 
plant which he accepted as being Cf- het'haeetttn , Linn., but in that opinion 
he was in error, for, if any two cultivated species of c^ossypitmi can be viewed 
as distinct, o. iierhaceum , Roxb., and Cr. het*h€ieewtn , Linn., are SO. As under- 
stood by Roxburgh, the Indian plant embraced Dacca Cotton (a. negieetuni, 
Tod.), also the Berar and China Cottons Meyen). It was apparently 

with the object of primarily separating the Indian country cottons from the 
Levant plant that Todaro formed his c^. JVLgJititt/tiunt. That species was 
founded on but one form {Oss. Sp. di Cot., 1863, No. 12, 47), but subsequently 
Todaro fell into the error of grouping several Indian plants with it. 

Cultivated Forms . — The forms of Cl. herhacennt, Linn., that are deemed of 
greatest value are (a) those suited to cold countries, and (h) those in the United 
States that are so much hybridised with ci. nirs}iftiiri that they are often 
accepted as grades of that plant. The large-leaved hairy states of this species 
require a much warmer climate than the sub-glabrous (and therefore more), 
typical conditions. Some of the recent writers, such as Cook ( U.3. Dept. Agri. 
Bull., 1906, No. 88, 8), would appear, however, to go to an unnecessary extreme 
when they affirm, as Cook does, that “the Upland typo of cotton was recognised 
as a distinct species by Linnseus under the name a. nirsutum , but many sub- 
sequent writers have erroneously confused the Old World species O. herhaeeutu, 
which is not cultivated in the United States, though often so reported.” It 
certainly was very largely cultivated prior to 1732, and for many years there- 
after, as the Upland Cotton, and I believe still survives, though mostly in a state 
of hybridisation with a. hir/nttum. 
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G. Pbore , Linn., Sp. PL, 1753, ii., 693 (excl. syn. Rlieede) ; 
Todaro, Relaz. Cult, dei Got., 1877, 176-80, t. 1a; Aliotta, Grit. 
Gm. Goss., 1903, 56-65 (in part) ; Watt, Lc. 81-91, tt. 7, 8. Tree Cotton 
of India and Africa, deo kapds, nurma, manua, bajwara, red navsari, 
ram kapas, etc. 

abitat. — A small tree or large shrub which has often been claimed as originally 
an African species, but few botanists have discovered it anywhere in what could 
be regarded as an indigenous habitat. It has been reported as wild in Upper 
Guinea, Abyssinia, and Upper Egypt. \_Cf. De Candolle, Orig. Cult. Plants, 405.] 
Certainly so far as botanical publications are concerned it was figured and 
described by Alpinus as an Egyptian plant a hundred years before Plukenet 
wrote of it, “ Gossypium herbaceum maderaspatenseP It is said to be met with 
in gardens (especially near temples) in Egypt, Africa, Arabia, India, but though 
much less abimdant has also been found in China, Japan, Java and the 
Malaya. Lamarck (quoting Sonnerat, Hist. Voy., x., 460), speaks of it as growing 
plentifully in the plains of Macassar. So far as presently known, the arboreous 
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form (which may be called the typical condition) can hardly be said to be culti- 
vated as a source of fibre to-day, though according to Indian tradition it is the 
cotton that should be selected in preparing the Brahmanical string, and has 
often been affirmed was also the cotton specially used by the Egyptian priests 
in the construction of their robes. Many of the Arab writers speak of its fibre 
as spun and woven. The classic records of a “tree-cotton” carry us many 
centuries beyond the first mention of a herbaceous field crop, and what is 
even more curious still, most of the early writers on Indian cottons, such as 
Rheede, Terry, Rumphius, etc., describe and figure “ tree-cottons ” (from 
admitted personal knowledge), but say absolutely nothing about herbaceous 
field cottons. 

Cultivated Forms. — I regard this species as embracing several fairly distinct Cultivated 
forms, some of which at least have been assigned independent positions by I’orms. 
certain authors. But while in these a natural assemblage of characteristics is 
preserved, hardly any one feature is constant. Thus, for example, the flowers 
may be yellow, the leaves may be very considerably hairy, and the velvet of the 
seeds ay be grey or brown. The more arboreous form occurs chiefly (so far 
as India is concerned) as an ornamental garden plant. When grown as a field 
crop 4^. m'hor'eitm may be either an annual or perennial, and in the latter case 
is generally sown in rows, being thus employed to shade more delicate annual 
cottons or other plants. Moreover, the agricultural forms are so much modified, 
very possibly by hybridisation, that they cannot be regarded as constituting 
varieties— in fact, many of them are but climatic sports that lose their properties aimaticJSports. 
on being carried from one region to another. It may be accepted, accordingly, 
that in India at least the cultivation of c?. is quite as ancient, if not 

more ancient, than that of any other cotton, Some of the Indian races referable 
to this species (primarily) may be regarded as having derived from (irboTeiiitt 
the soft silky character of their flosses, while the length and strength of their 
staples have come from the other ancestral elements. In others a strain from 
p. arhorettm would seem to have been sought on account of the strength thus 
parted to withstand seasonal climatic changes — the plant for the most part 
becoming a hardy pere ial. 

There are any cultivated states of this species found all over India, Egypt 
and Africa. As already explained, these manifest a constant tendency to tfi'ow 
back towards the arborescent condition with dark purple flowers, whenever they 
are allowed to beco e perennial or to be naturalised. The following are some 
of the more remarkable varieties or cultivated races of this species : • 

Var. sang nea. Watt, l.c. 91-5, t. 9; O. sanguineum, Hassh., Cat. Hort. Tted- 
Bog.f 200; Todaro, Relaz. Cult, dei Cot., 1877—8, 179, t, 1. This form is rarely met jdowered 
with in India, though frequent in Africa. A red-flowered herbaceous field cotton Cotton 
was, however, at one ti e common in India, and is occasionally still met with in 
Oudh- Buchanan-Hamilton, who gave special attention to the subject of theindian 
cottons, did not apparently preserve a specimen of G. nrhove-'wm, proper in his 
herbarium. Sets of his plants are to be seen in the Kew, the British Museum, 
the Wallichian and more especially in the Edinburgh herbaria, and a ong these 
may be discovered admirable sa,mples of a red-flowered herbaceous plant which 
botanically is derived almost immediately fro G, a 'rho^-ettvnj, with possibly 
a stram of G. sianking. Of that plant Buchanan-Hamilton has recorded the 
following observation AT’o. 1549, G. nigrum, vide Comment, meum in Hort. 

Mai. 'p. pri m. var. (a) rubicundum ; G. indicum, Willd., Sp. PI., iii., 803 ^ 

Colitur uhique in India vulgatiaaima.^^ How if the plant shown by that specimen 
was cultivated everywhere in India and very common in 1808, it mustf I fear, 
be spoken of as very nearly unknown to-day and its place taken by a multitude 
of forms of yellow-flowered plants considerably more remote from G. avhoreum, 

Linn. Of these may be mentioned : — 

_ Vw. neglecta, Watt, Z.c. 95-108, tt. 10-12; G. neglectum, Tod., Relaz. Cult. en al 
dev Got., 1877, 169-76; Gudu Pariti {Alcea Maktharenaia), Rheede, Hort. Mal.^ Cotton. 

1686, 1., 55, t. 31; O. herb^eum, Roxh., FI. Ind., iii., 184; oXso Dacca Cotton 
MS., plate in Kew; G. virideacena, Buch.~Ham. MS. ; G. herbaceum. Maxwell 
Maatera,^l. Br. Ind., i., 346 (in part) ; G. herbaceum, Duthie d? Fuller, Field and 
1882, L, 76— 8, t. ; G. arbor eum, Engler <€? Prantl, Pflanzenfami, 

18^, m.. No. 6, 62, f. 25 (after Pari ) ; G. neglectum, Suhhiah, Bull. Dept. Agri^ 
u.Rrov., 1901v No. 16, 26, t. 1. CkAton, helxiti^, vilayati~Khandeah, hateU, 

thv, ^arVf QiiQ., etc., and is the oAjru of American writers, 
ahitat.— A large pyramidal bush, chiefly grown as a field crop. Cultivated 
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throughout Bengal, Assam and the United Provinces, less abundant in South 
India and Burma, distributed by cultivation to Africa, the West Indies and China. 
The names given to this plant, and the traditions of the people of India regarding 
it, suggest its having originated in the drier tracts of the Gangetic basin. Re- 
cently it has been carried to all the regions where the perennial cottons (pre- 
sumably of NiinJUnff origin) formerly prevailed, and the craving for a short 
cheap staple has even seen its attempted cultivation in Gujarat and Kathiawar — 
the home of what may be characterised as the long-staple cottons of India. 

In point of historic sequence, the earliest botanic reference to this plant would 
appear to be that in the Hortus Malaharicus (1686), thus associating it with India, 
the headquarters of its present-day cultivation. Rheede speaks of it as a shrub 
10 to 12 feet in height, found growing in sandy places. But as if to remove 
the possibility of its being supposed to be he carefully describes 

the long, narrow segments of its smooth, soft leaves, and then adds that the 
flowers are pale yellow with purple claws and the seeds have a white to grey fuzz. 
Buchanan-Hamilton, who wrote a commentary on Rheede’s great work in 1822, 
and had himself visited Malabar, observed that so far as he had seen in that 
district, cotton was raised (as Rheede had described it) by the Natives in the 
form of small trees planted in corners pf gardens and not in fields, nor was the 
cotton for sale. But Buchanan-Hamilton, unfortunately, had come to the 
conclusion that all the cultivated cottons of India were mere races that differ 
from each other vastly less than do the varieties of the cabbage. He thus did 
not allow himself to realise that even accepting so restricted a botanical view, 
they might still be of great agricultural and commercial value, and therefore 
worthy of separate recognition. Accordingly, he omitted to add that the cotton 
of Malabar might be described as a perennial state of the self-same plant to which 
he had at one time assigned the name G. viridescens. On the other hand, Rox- 
burgh, commenting on Rheede’s Cudu pariti, observed that he could not bring 
himself to believe that it was arhorettm. The fact that it was a small tree 
and thus a perennial precluded him apparently from assigning it its true position 
along with the “ Bengal and Dacca Cottons,” to which he most unfortunately 
gave the name G. herbaceum. 

The cultivated races of this plant known to exist in India are very numerous 
and much diversified as to yield and merit of staple. Perhaps the most significant 
feature of the story of this variety is that while to-day it affords the most inferior 
grades of Asiatic cottons, at one time it seems to have yielded several superior 
staples. Of these may be mentioned the much-talked-of Dacca cotton. 

Var. assa ea, watt, l.c. 108-12, t. 13 ; Darrah, Note on Cotton in Assam^ 
1885 ; Middleton, Agri. Ledg.y 1895, No. 8, 19-20 ; G. cernuum, Todaro, Oss. 
^p. di Cot., 1863, 31 ; Garo Hills Cotton, kit or borkapah (large cotton), khungi 
deva, etc. 

This very remarkable cotton might fairly well be described as an extreme 
form of var. negiectu. It is raised as an annual crop by the people of the Garo 
hills, who use it in the fabrication of a peculiar kind of blanket, which is formed 
by rows of tufts of the wool placed by hand across the fabric and bound in that 
position by the weft being forced home on each such row. Whether this peculiar 
textile suggested the selection that has resulted in the production of the Garo hills 
long-boll cotton, it is difficult to say. Certain it is that when carried to other parts 
of India the plant throws ofi most of the characteristic features above indicated 
and becomes a large form of var. negieeta, or perhaps rather of var. t-oaett.. 

Var. rosea, watt, l.c. 112-4:, t. 14: j G. roseum, Tod.y Relaz. Cult, dei Cot,, 
164-8, t. 2 ; Nurdki Cotton, Middleton, l.c. 11 ; G. roseum, Gammie, Ind. Cot., 
1905. The varadi, katil belati, nimari, bangai (Sylhet), and (Bengal). 

This is in reaUty but an extreme form of o. arhoreuwt, Unn.. var. ’n^giecta. 
When shown a typical example of this plant by itself (such as Wight’s No. 213 
from Coimbatore) there is little difficulty in admitting it to a varietal position. 
But when the study is extended to the cotton fields it is found that the tran- 
sition into the ordinary form of var. negiecta is so gradual and continuous that 
it is impossible to separate the two. In fact, the so-called acclimatised Garo 
hills cotton of Nagpur might even more accurately be described as the present 
plant. The cultivators of India, being familiar with the normal condition, had 
brought to them this robust and hardy plant with its small pink-coloured 
flowers and large bolls, and they at once gave it distinctive names, such as those 
mentioned above. It is the most inferior of all Indian cottons, though the most 
prolific yielder. 
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The advance of the varadi cotton across India might be said to have been Prolific 
some few years ago regularly chronicled from district to district and hailed as Low-grade, 
a treasure by the advocates of low-grade cottons, while viewed as a calamity 
by others. Middleton says : “ White-flowered cotton is a dangerous rival to 
the finer varieties. By nature it is made to supplant. When brought to a 
new district, instead of pining as most exiled cottons do, it develops all its best 
properties, grows robust, matures early, is prolific and so wins the favour of 
the cultivators ; once established, it begins to degenerate, joins company with 
the worst of the native varieties, and forms the mixed growths that constitute the 
bulk of the ‘Bengals^ of commerce.” 

It is most curious that the name vilayati, often given to this as also to other Hybrid 
robust races of 6f. uar. itegiecitt, should have begun to be used in sent to India. 

Khandesh and Berar about the very time that the record exists of Major Trevor 
Clarke having supplied seed of a cross he had effected- between the Garo hills 
cotton and Hinganghat. It is thus fairly certain that one of the first serious 
efforts to improve the Indian stock gave to the cotton growers of that country 
their most prolific though most inferior staple-yielding plant. 

G. N ki , MeyeUy Reise, 1836, ii., 323 ; Verh. der Gartenh, der D. .p., 
Preuss,Staat.,xi.,26S,t.3; Watt, Z.c. 114-24, 1 . 15 ; G, Capas, RumpMus, iv., . 

Herb. Amb., 1750, iv., 33-7, t. 12 ; G, indicum, Lamk, Encycl, 1786, ii., 

134 ; G, herbaceum, Roxb., FI Ind., 1832, iii., 184-5 (var. China Cotton) ; 

G. hefbaceuni, Pari., Sp. Cot., 32 (in part) j G. NanJcing and G. indicum„ 

Todaro, Relaz. Cult, dei Cot., 147—52, t. iii., f. 1 ; G. herbaceuTn, vav. lana 
rufa, Aliotta, Riv. Crit. Gen. Goss., 1903, 71. The Siam, Chinese and 
Japanese Cottons of commerce. 

ahitat. — An annual or perennial bush with delicately formed and often 
purple-coloured twigs ; cultivated in China, Japan, the Malaya, Siam, Burma, 

India, the North-West Himalaya, Persia, Central Asia, Celebes, Upper Egypt 
and Africa (doubtfully in Madagascar and Arabia). No person has recorded the 
discovery of the wild state of this protean species, and yet its specific character- 
istics are so constant with many of the cottons, wdthin a large part of the areas 
indicated, that the separation of the assemblage, from o. herhacettm, <?. «*»•- 
horeunt, and ohttiaifoUitin, not only meets a commercial necessity but coincides 
with many historic facts of importance. 

Trigault (1615) says that cotton grows in great abundance but is not in- Early 
digenous to China, in fact was introduced (? from Egypt) about four hundred Records, 
yearn before his time. Dampier {Voyages, 1691) speaks of having seen a 
small cotton plant on an island near Formosa. One of the most interesting 
of the early writers on Chinese Cotton may be said to be Barrow {Travels in 
China, 1806 (2nd ed.), 556-7, 560). He tells us that the beautiful coloured cotton, 
known in commerce by the name of the chief city Nanking, was exported, the 
Chinese purchasing in exchange the cheaper white cottons of Bengal and Bombay. 

It was, he remarks, planted in rows and grew for three years, thereafter being 
uprooted and the fields prepared for other crops. Fortime {Three Years' Wander- 
ings in China, 1847, 264) explains that the hakhi or Nanking cotton was a mere 
sport from the common white cotton of China. 

Economically G. XattiHng is, at the present day, doubtless much more Races, 
valuable than uar. satigttinea or any of the other o. forms. More- 

over, some of the Nanjting series display characters of far greater interest 

than the mere length of the corolla (which Todaro lays stress on), and they might, 

^ several varieties or distinctive races. Thus, for ex- 

araple, Bretsohneider’s specimen, has the seeds black and almost devoid of 
an nnder-velvet— a character which brings to mind the naked black-seeded 
so-called indigenous cottons of South India (see below), but it is highly probable 
that both these may have to be regarded as indicating hybridisation with 
one o± the naked-seeded forms. So again, some of the Indian examples of this Hybrids, 
species have purple flowers, others yellow with purple blotches, &nd in still 
others the flowers are pale yellow with a purple tinge on the extremities of the 
petals. ^ A r^ge of variability such as that can be best accounted for on the 

assumption that the assemblage embraces many cultivated races, of which each 
very possibly Owes its peculiarities largely to hybridisation. 

Cultivated Porms.^It would be rash to aflSrm (in the present state of know- Varieties. 
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are mostly grown on red sandy or stony soils, very rarely on black soils. They 
are for the most part perennials, and as such attain a height of 6 to 8 feet ; 
they are accordingly largely cultivated as mixed crops, being grown in rows 
through the fields or as hedges to protect other crops. 

Var. ani, l.c. 131-4; Middleton, l.c. pi. iii. ; G. herbaceum, var. Jethi, D. .P., 
Qammie, l.c. 4, pi. iv. This affords the finest and most silky qualities of the iv., 8 ,1 9. • 
cottons known in trade as the Oomras (Amraoti), the Hinganghats, the Hingan- 
Nagpurs and Bihars. Under each of these there are usually two grades, ghat 
viz. the bani and the jari. The former grows on the higher and drier soils, Cotton, 
especially of the southern districts ; gives a fine silky floss but low yield. The 
latter is raised on the lower black soils of the northern districts ; gives an in- 
ferior staple of a woolly character but does so very profusely. Jari seems 
originally to have been simply a lower quality of bani^ and produced possibly 
by crossing it with var. negieeta ; nowadays it is pure »iei/iecta. To the 
circumstance of JSwwi being one of the races of the Chinese cotton plant is due 
its silky staple. The description of the shape of the leaves and colour of the 
flowers of this special form is almost precisely that given for Naatim, except that 
the leaves in the finest grades of bani are much larger, thinner in texture, more 
undulated and much more hairy. The bracteoles are usually very large purple 
entire, or with a few long pointed teeth. 

It is met with over a wide area, bears numerous distinctive names, and 
manifests a considerable range in quality of staple. It mingles with the Xa.aam 
cottons of the south and east, with the noji of the west, and with the hiwa^ 

Tayatia cottons of the north. It is knowm in ’Biha.r &s jethi or desi {deahila) ; Local 
in Bengal proper it is bhoglla ; in Berar it has numerous synonyms such Manifestations, 
as tidki, judi ; in Hyderabad one of the best forms is that produced at 
Bhainsi ; in Southern Kathiawar it seems also to be known by the names 
of mathio, tiffina^ gangri, etc. It occurs in Berar, the Central Provinces, 

Bihar and the drier tracts of Bengal. It is essenti^ly the best cotton met 
with on all the dry soils that have to be classed as second best in cotton- 
production. 

Var. oji, Watt, l.c. 134-7. A perennial, bushy, yellow-flowered, cultivated oji. 
cotton that might be described as specially prevalent in Baroda and Khaira. 

It is a tall much-branched shrub, often climbing in hedges 6 to 8 feet with 
straight ascending branches. When left to grow in the hedgerows roji becomes 
subscandent, the wool shortens and turns rufous-coloured, and the fuzz lengthens 
and becomes also red-coloured. If allowed to remain in the fields for more than 
three or four seasons the wool degenerates in quality and, as stated by the early 
authors, is then fit for upholstery purposes only. But Middleton observes, *^Roji 
is markedly difierent from the annual cottons and does not seem to hybridise 
with them.” 

One of the earliest and perhaps the most interesting direct allusions to this Early 
cotton is that given by the Rev. B. Terry, who accompanied Sir Thomas Roe*s 
Embassy to India {Voy. E. Ind., 1616, 368). Speaking of the neighbourhood of 
Surat, he says : “ For their Cotton-wooll, they sow seed, and very large quantities 
of Ground in East-India are thus seeded. It grows up like small Rose-bushes 
and then puts forth many yellow blossoms. . . . Amongst that Wool they find 
seeds to sow again they have occasion ; but those shrubs bear that Wool three 
or four years ere they supplant them. Of tliis Cotton- wool they make divers 
sorts of white Cloth.” This recalls at once the description of Indian cotton 
given by Theophrastus (see p. 671). 

There is only one perennial cotton with yellow blossoms in Gujarat, and 
accordingly it seems safe to assume it was the plant to which Terry referred. 

Here, then, we have another indication that the perennial cottons were once 
upon a time more largely cultivated than they are to-day, if we are not justified 
in believing that the peremaial cottons were the early condition, the annual plant 
a later product of greater skill in cultivation. Hove (170 years after Terry’s 
time) repeatedly alludes to perennial cotton seen by him — both red and yellow 
flowered— but he also gives a full account of the cultivation of the annual plant, 
and devotes special attention to what ho calls a new method recently introduced. 

This may possibly point to the extended cultivation of the annual crop. But by 
the date of Hove’s visit the roji cotton had been signed the secondary 
position which it has since held. Hove’s actual specimens are in the British orange in 
Museum, and it has to be admitted that they could not be separated botanically Indian 
from any corresponding set of more recent date. But he has no sample of what Stock. 
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could be called a high-grade hahnami, his nearest approach to that being a speci- 
men that might be described as the wagria cotton of to-day. 

To conclude this account of the forms of o. it may have been 

observed that I have not attempted to describe the races that might be men- 
tioned as examples of each of the great groups, Xaaam,jsa/tti,noji and Hi m a- 
lay ana. But it is next to impossible to furnish descriptions that would be 
intelligible to persons who have not a personal acquaintance with the living 
plants. To the cultivators of India they are, however, often of considerable 
value. Into one or other of the varieties of <5?. Xanhing have to be placed 
all the yellow-flowered perennial cottons with thick leathery, broad, five-lobed, 
imperfectly cordate leaves, having three glands and large ovate acute, thick- 
toothed bracteoles. 


H. .P., 
iv., 7. 
Indian 
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Condition. 
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Lon 
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G. obtu ifoliu , Roxh., FI. Ind., 1832, iii., 183 ; Todaro, Relaz. 
Cult, dei Cot., 1877-8, 129-30 ; Watt, l.c. 139-43, tt. 19, 20 ; G. herbaceum, 
Aliotta, Riv. Crit. Gen. Goss., 1903, 67. 

A shrubby very ramous plant with small leaves, having three, more rarely 
five, obtuse entire lobes, stipules falcate ; bracteoles entire ; capsule ovate, cells 
3-seeded ; seeds free, clothed with firmly adhering short greenish-grey down, 
under a small portion of ash-coloured wool. A native of Ceylon, but not culti- 
vated. Flowered during the rains and cold season in the Botanic Gardens at 
Calcutta, where it was cultivated from seed obtained from Ceylon of a plant 
reported to be there wild. 

The above, very slightly abbreviated, is Roxburgh’s original account of this 
species. The additional information available may be said to consist of a manuscript 
coloured drawing made under Roxburgh’s supervision and named by him, the 
original of which is in the Calcutta Herbarium, and an exact copy in the Royal 
Herbarium, Kew. It is, however, the plant called O. Het'haceuni by most writers 
who have described the cottons of India and Africa, and is the <5?. Hiratitum, Linn. 
Herb., but not of Linn., Sp. PI. Roxburgh was apparently not aware that it 
was a wild plant in Khandesh and Gujarat, nor that it was the type of the most 
important cottons of India. Under the name G. herhacenm he described the 
plant now accepted as avhorexim, uar. negiecta, and linked that with o-. 
Nanking (China and Berar Cottons), but kept all three distinct from ahtnai- 
foiinni. [No plant that could bo supposed to correspond with c?. ohtttsifoutim 
is, however, mentioned in Linn, Sp. PI. ; in PI. Zeyl. ; in Burma , Thes. Zeyl . ; 
in Rheede, Hort. Mai. ; nor in Rumphius, Herb. Amb., etc., etc.] Lastly, Trimen 
says there is no indigenous cotton in Ceylon. 

abitat. — A distinctly Oriental species, the various manifestations of which 
are met with in India, Ceylon, Malay Archipelago, Philippine Islands, Africa and 
Upper Egypt. I have in India repeatedly collected a €}^o8ayi>i%inh in a wild or 
self-sown condition, and was, I believe, the first person definitely to suggest its 
identity with ohtxiaifoUxttn. It occurs, for example, her© and there all over 
Kathiawar. It is fairly common in the hedges of Gujarat, and was foimd by me 
in Khandesh and in the Deccan. If in all these instances it has to be regarded 
as but a survival of former cultivation, there would seem every likelihood that 
in some of its known habitats it has existed in the feral condition for a great many 
years, perhaps centuries. Further, the plant is perfectly easily recognised from 
all the other Indian cottons, though certain states of G. Nanking come very 
near to it indeed, if such instances are not hybrids between the two species. But 
the plant does not seem to be confined to India and Africa. Vidal collected it in 
the Island of Ticao, Philippines, and the label attached to his specimen describes 
it as “ wild.” So also Dr. A. B. Meyer found it in the Malay Archipelago. 

Cultivated Forms. — To distinguish the cultivated forms collectively, of this 
species, from those of Africa and other parts of the world, it may be useful to 
group them as embraced under a special Indian variety as follows :■ — 

Var. Wightiana, Watt, l.c. 143-53, tt. 21, 22; O. Wightia/num, Todaro, Oss. Sp. 
dei Cot., 1863, 47-51 ; also Relaz. Cult, dei Cot., 1877, 141-6 (in part), t. iv., 
ff. 1-9 ; 0. hirsutum, Linn., Syst. Nat., 1767, ii., 462; also in Herb., non Sp. PI. ; 
G. herbacewn, Linn.,var. obtusifolium, Roxb., Wight, /c., t. 9 ; Maxwell T. Masters, 
PI. Br. Ind., i., 346 (in part) ; O. herbaceum, Aliotta, in Riv. Crit. Gen. Goss., 1903, 
67 (in part). The so-called Long-staple Cottons of India. 

One of the most remarkable features of this plant is the circumstance that 
while it is the most valuable of all Indian cottons to-day, it is the on© least 
understood and last of all to have, been described by botanists. It is a cultivated 
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annual cotton, with seeds much smaller, more definitely and compactly formed 
than in the wild plant, and fuzz very short, usually ashy-grey in colour. The 
change in the shape and size of the seed is a direct result of selection intended to 
ower percentage weight of seed to floss (lint). Varth4ma {Travels (ed. Hakl. Early 
Soc. ), 1510, 107) speaks of the cotton of Cambay being much exported ; he also 
says Bengal cotton is sent to Mecca, and in a footnote mentions the cotton of 
Burma. Mandelslo {Travels, in Olearius, Hist. Muscovy, eiJc., 1638-4:0, many 
passages) makes frequent mention of the cotton of Gujarat and Agra, but not 
in such a way as to allow any opinions being formed regarding the plant that 
was then grown. In Milburn’s Oriental Commerce (1813, i., 280) special mention 
is made of the Ahmood being at that time the finest grade of Gujarat cotton. 

ataitat. — This is cultivated in a belt of country that fringes the west coast 
of India from the Rann of Kach through Kathiawar and Gujarat, to the southern 
Marathi country and South India. 

Soils . — The cultivated states of 6?. ohtuMfoUtiw are exceedingly difficult 
to classify, since they blend almost imperceptibly from one type to another, 
in direct adaptation to smaller and less conspicuous climatic and soil variations 
than is experienced in the other cotton areas. There are in India three main 
classes of cotton soils with three corresponding main groups of cotton plants : — Cotton 

(а) Rich black loamy soils, such as those of Kathiawar, Gujarat, Khandesh or Areas, 
the Karnatak. These are collectively often spoken of as the “ Black Cotton 
Soils.” (5) Mixed red and black stony soils, such as those of the Deccan, Berar, 

the Central Provinces, etc. (c) Alluvial sandy soils such as those in the Ganges 
and Indus basins. Within {a) the forms of o. ohtttMfoUunh are mainly grown ; 

(б) of Neiniiiug; and (c) of But in each one of these great 

cotton areas there may be local modifications both in climate, soil, exposure, 
etc., so that a limited cultivation of all three plants may exist or be possible 
in any one province. Speaking generally, however, <5?. N€inTziiig, when met 
with on the black cotton soils, is of a superior quality to that seen anywhere 
else and o. arhot^etwi is there very nearly xmknown. These soils are too valu- 
able to be deed for the inferior grades, and consequently it is within 0. ohuwu 
foUtt'nv itself, as a rule, that the adaptations of plant to environment hJtve 
taken place. On the red and black stony soils Cf. ohtusifoUum rapidly de- 
generates or becomes hybridised with c?. NafikUtg. In the areas of sandy dry 
soils ohtusifoiiuni becomes unknown, and the higher grades there met with 
are some of the stocks or hybrids of NanMtig. It is not to be wondered at, 
therefore, that in regio so emiaently suited for cotton as those possessed of 
black cotton soils, every little variation in soil, climate, altitude, marine in- 
fiuence, etc., etc., should have resulted in the production of special forms adapted, 
district by district, if not field by field. The most favoured conditions, and Ohief 
the localities accordingly of the &iest Indian staples, are Surat, Broach, Ah- Localities, 
medabad and Kathiawar. But within even these four districts there are well- 
marked minor areas that have apparently directly originated some of the special 

forms of ohtxisifoUxtnh that have presently to be indicated. In 1891, and 
again in 1894, I had the pleasure of studying the cottons of Gujarat practically, 
on the last occasion in company with Prof. Middleton, now of the Board of Agri- 
culture, who was at that time in the service of His Highness the Maharajah of 
Baroda. We marched over the greater part of the province as well as Kathiawar 
(when the cottons were in flower), and Middleton’s great personal knowledge of 
the country enabled him not only to point out to me the kaleidoscopic blend- 
ings of the plants, but the immediate relationship of these to the variations in 
sofl. [Gf, Ann. Rept. Ind. Mus. Calc.^ 1893-4, 2-6.] The rich, deep black soil of 
roach and Navsari is known as the hahnam, and this was observed to yield Kahnam 
the finest of all Indian cottons, accordingly known as the kaJinami or Broach Soil. 
deshi {= conatTy). The districts south-east of Baroda were seen to produce 
a considerably lower grade of /:a7inami cotton. So also both sides of the Dhadar 
river (between Baroda and Broach) were noted to change into a calcareous 
loam with the appearance of a distinctive plant known as the goghari. That 
particular cotton thus occupies an intermediate zone between the plants of the t . i 

deep black soil proper and the lighter or shallower soils known as grorodtz 

to the north and west. On these lighter loamy soils are to be found the 
cottons of Bhavnagar, Palitana, Dhola, Amreli and Junagardh, the (of 

Dhollera), and the wagria ot Wadhwan, Viramgam, Morvi, North Kathiawar 
and Each. 

A similar classification doubtless prevails in the southern MarathA country. 
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The humpta [coompta) cottons of Dharwar and Belgaum are the southern 
equivalents of the kahnami cottons of Gujarat. Still farther to the South (in 
the Madras Presidency), the uppams of Tinnevelly, Coimbatore, etc., closely 
correspond with the goghari cottojis, while the tellapatti or jowari-liaUi (hybrid) 
cottons of Bellary and Karnul in some respects answer to the wagria of North 
Gujarat. 

The following may be given as the chief cultivated races of this species : — 

(A) Pure Races. 

(a) Kahnami: the deshi cottons of Broach, Surat, Navsari, Baroda, etc. 

(b) Goghari : one of the inferior but profitable cottons of Baroda and Broach. 

(c) Lalio : the deshi cotton of Ahmedabad and Kathiawar — the Dhollera 
Cottons. 

(d) pta : the characteristic cotton of the southern Mar4th4 country 
and Imown in trade as Ooomptas.^^ 

(e) Uppam : the long-staple cotton of South India, found mainly in Tinnevelly 
and Coimbatore. 

(B) Hybridised Races, 

(/) vi : a recently introduced stock that often bears the name of khan- 
puri and is probably a hybrid with 6?. arhorettm, uar. 'ttegiecta. 

(g) Wagria: the Common Cotton of North Gujarat, Kathiawar and Kach ; 
is probably a hybrid with Nanuing — hence the breadth of leaf. 

(A) Tellapatti : the black-seeded cotton of South India that is often called 
jowari-hattij and which is found in Bellary and Karnul.. There would seem 
little doubt that this is a naturally produced hybrid between the uppam and 
Bourbon cottons. 

(B) NBW-WORLD FORMS (OR, RATHBR, INDIAN BXOTIC COTTONS). 

For the purpose of this work it is hardly necessary to deal with every species 

and variety simply on the groimd that at some time or other it may have been 
grown in India, or may even exist as an acclimatised (wild) plant. It is desirable 
to confine attention to the forms that can be said to be regularly cultivated, 
and which, therefore, participate in the supply of cotton that finds its way to 
market, or which have contributed (by hybridisation) to the production of some 
of the special races now grown in India. Suffice it to say that every cultivated 
cotton of any note in the world has at some time or other been experimentally 
grown in India. In all but two cases these have ultimately, however, come to 
be regarded as less valuable than the Asiatic stocks; hence certain fotms, being 
neglected, have escaped into the neighbouring hedgerows or jungles and thus 
survived to this day, imder conditions that have occasioned their being mis- 
taken for indigenous (wild) plants. It may, therefore, serve the present purpose 
if the exotic cottons of India be discussed under two great groups ; — 

Fuzzy-seeded and Naked-seeded. — As already observed, a classification ex- 
clusively based on any one structural peculiarity would of necessity be mis- 
leading, more especially if the selected character could be shown, as in the present 
instance, to be very largely a special adaptation to external and variable con- 
ditions. The grouping suggested is of value, however, when viewed carefully 
in conjunction with the assemblage of other characteristics that may be said 
to demarcate the species. It is, moreover, a simple and convenient method of 
recognising the more important New World cottons. 

It may be recollected that the seeds of most wild cottons contain a more 
or less complete coating of hairs, formed, it is believed, with a view to protection 
from insect enemies. Certain developments of that feature may, therefore, 
be regarded as brought into existence primarily as a consequence of definite 
adaptations, but by human selection these have been fostered or changed in 
accordance with an altogether new purpose, namely the supply of fibre of a 
particul^ length, strength or colour. In some instances, a proportion only of 
the coating has been elongated, either naturally or as a direct consequence of 
cultivation. Hence it has come about that the coating of hairs may be referable 
to two layers — an under coating of short hairs (the fuzz), and an outer coating 
(the fioss). But, on the other hand, the whole of the coating may elongate into 
floss, the seeds in such cases being described as “ naked,’’ that is to say, not 
possessed of a fuzz. Lastly, the elongation of the floss may not be constant or 
uniform • a certain proportion may be shorter than the rest. Want of xmiformity 
in the length of the staple is a serious defect, hence in selection of stock this 
aspect has to be carefully considered. But now comes a curious circumstance, 
and one of great practical interest : seeds possessed of a fuzz have, as a fule, 
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their floss more securely and firmly bound to the seed-coat than is the case 
with naked seeds. This has led to two classes of gins, namely saw-gins and 
roller-gins, the former being regarded as necessary to tear the firmly bound 
fibre from the seed-coat, and the latter sufficient for the naked-seeded cottons. 
The tearing of the staple is a significant feature that lowers very materially 
the value of the floss, apart altogether from other considerations. A naked- 
seeded readily separable floss is, therefore, a high qualification, and one that 
marks great progression in cotton cultivation. 

Fuzzy^seeded Cottons of the Mew World. — The species that fall 
into this position are : — 

G. hip ut , Linn.y S^p. PI- Herb, and non Syst. Nat.), 

2nd ed., 1763, 975, founded on Miller, Gard. Diet, 7th ed., 1759, n. 4 ; 
G. latifolium, Murray, Comm. Soc. Reg. Gott., 1776, vii., 22-5, t. 1 ; Watt, 
l.c. 183-200, tt. 29-31 . This is possibly a cultivated state of G. punctatum^ 
Sch. et Thon. [G. jamaicense, Macf.). 

A botanical specimen contributed by Philip Miller is preserved in the British 
Museum and is, therefore, very possibly the actual type of the species. Another 
specimen of the same plant will be found in the Badminton Garden herbarium 
(also preserved in the British Museum), which was very probably the source 
from whence Miller obtained seed. And it is just possible the Badminton stock 
came from Guadeloupe Island, having been contributed by the brothers Lignon, 
mentioned by Toumefort as having sent seeds of West Indian plants, more 
especially from Guadeloupe, to Paris. It is interesting, therefore, to be able 
to add that the record exists of seed having been grown in Georgia in 1734, from 
a supply furnished by Miller from the Chelsea Physic Garden. There is thus 
little doubt that the introduction of the actual stock of the New Orleans, 
Georgian, and many other short-staple American cottons, dates very possibly 
from the supply sent out by Miller. But to this same plant has to be attributed 
the Egyptian (Delta lands) cotton — a plant that existed very possibly in 
Upper Egypt long anterior to the modem traffic, the stock of which we kaow 
came very largely from the United States of America. So also the so-called 
saw-ginned Dharwar cottons of recent Indian commerce were obtained from the 
States, though later supplies were procured from Egypt, from belief that they 
represented a special and peculiar plant known in trade as “ Egyptian Cotton;” 

Some years previous to this historic introduction of the Dharwar stock, 
Roxburgh spoke of the plant having been only of late brought into India. He 
does not tell us where it came from, but his description occasions no doubt as 
to its determination, and he was the first botanist to affirm that the seeds were 
free from each other. Interest was being taken in the plant the world over, 
howeyer, since towards the close of the 18th century Murray furnished an ad- 
mirable picture and description of it, under the name G. latifolium. During 
the p t fifty or sixty years the cultivation of this cotton in India has gradually 
concentrated in the Deccan. It is, of course, also met with in other parts of 
India, but success has chiefly attended its acclimatisation in Dharwar and the 
neighbouring districts, hence its being known in trade as Saw-ginned Dharwar. 

In 1894 I made a tour on foot through certain districts of the Central Pro- 
vinces and Berar, in order to study in the field the cottons there cultivated. 
In many parts of Nagpur, Wardha, Ellichpur, Amraoti and Akola I found the 
present plant very largely mixed in all the fields of the so-called higher grade 
“ Oomraa.'^ In many cases it would not have been an over-estimate to say that 
they contained fro 20 to 30 per cent, of €?. hirstitit'm., the balance being 

xanUing, var. ani, of an inferior stock for the most part. The latter was 
a much larger and more prolific yielder, and the former was grown, so the cul- 
tivators told me, entirely because the mixture was believed to raise the grade 
of the staple. Except, therefore, in Dharwar, where it is ^own a pure crop, 
the condition mentioned as discovered in the Central Provinces is characteristic 
of the occurrence of the present plant in India ns a whole. It has, however, 
greatly degenerated, and is often not more than a foot or a foot and a half in 
height ; is a coarse, stunted, much-branched, erect, greenish-red, dust^-coated 
bush, the last-mentioned peculiarity being a consequence of the abundance, 
length and strength of the hairs with which the shoots, leaf -stalks and veins 
are coated. The seeds are always large, ovate, truncated on one extremity 
and have a strong dense fuzz, which may be grey or green in colour. The floss 
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adheres very firmly, hence necessitating the use of saw-gins, but it is fairly long 
and silky. 

As met with in India, the plant has degenerated very greatly from the stan- 
dard preserved in the United States and in Egypt — ^has, in fact, approached in 
many directions to the specific conditions of <?. punctatum, although I am not 
aware of its ever having been recorded as met with as an escape from cultivation. 
Had systematic selection of stock been pursued in India, there is little' doubt 
that a higher standard than exists might have been maintained, if not a pro- 
gression secured. Of this there can be no doubt, that the Upland Cottons of 
America have advanced imtil the plant that now afiords them is no longer Cf. 
iiirmitunh, but a greatly improved stock that botanically might be described 
as a hybrid between O. Tiirsuttzm and G. meoaicttutun. 
eligious Var. religiosa, Watt^ l.c. 201-4, tt. 32, 33 ; O. religiosum, Linn., Syst. 

Cotton. , ii., 462 (in part) ; G. religiosum, Linn. Herb. ; G. tricuspidatum, Lamk., 

Bncycl., ii., 135 ; G. croceum. Ham., Trans. Linn. Soc., 1822, xiii., 491-4 ; G. 
religiosum, Boxb., FI. Ind., 1832, iii., 185-6, but MS. drawing n. 1497 is named 
Q. fuscum. 

This somewhat remarkable plant is mentioned here mainly in order to allow 
of its separation from g. hrasiUense (which by Parlatore and others has been 
incorrectly called G. 'i'eiigiosxtm). It is not of much importance commercially 
as its separation from G. hirstitttxn is a matter of great difficulty, and, more- 
over, the plant does not appear to be very extensively cultivated. It is best 
distinguished from the normal condition of saw-ginned Dharwar cotton by 
its trailing habit and more softly hairy condition. The lateral shoots are 
much elongated and slender and the internodes are long, straight and profusely 
tomentose. It is not uncommon to find popular writers in India affirming that 
the name 't^eiigiosum was given to denote a cotton cultivated by mencficants 
or one met with near temples. The name was first used by Linnaeus, and there 
is no proof whatever that his specimen came from India. Moreover, the plant 
that in India might deserve the name reiigiostxm, would be the deo kdpas or 
ram-kdpas, which is G. arhoretim. Roxburgh was the first botanist who 
critically studied the plant, and he came to the very correct conclusion that it 
could “ scarcely be more than a variety of hU*sutuni.^^ 

Red Gr. icpoe p , Tod., Hort. Bot Pan., 1876, i., 63, t. 14 ; Watt, 

Peruvian, l.c. 210-3, t. 36; Nigro Cotton, Lahat, Nouv. Rel. de VAfrique Occ., 1728, 

iii., 262-9, t. 261. 

A remarkable plant et with now and again throughout the cotton areas, 
more especially in Africa, though the t 3 rpe was described from a plant raised 
(so Todaro says) from seed procured from Mexico. Its leaves are even more 
deeply palmisected — the lobes being almost linear — than is the case with G. 
hrasiiietise, but they are in addition pilose-tomentose, while the seeds are semi- 
conglomerated and partially coated with a velvet. One of the most striking 
peculiarities of this plant is the immense size of the calyx. By most writers 
this has been confused with kidney cotton {G. hrasiUenee), but others caU it 
the true Pernambuco cotton of commerce, which they hold to be thus distinct 
from the kidney cotton. By still others it is the original stock of the ashmouni 
cotton of Egypt, an opinion which I do not accept. Perhaps its best popular 
name is Red Peruvian. 

. ep vi s Cav., Biss., 1785-90, 313, t. 168; G. mtifolium, 
Roxh., PL Ind., iii., 186 ; G. religiosum. Pari, (in part, but non Linn.) ; 
G, Mrsutum, Co6k, Weevil Resist. Ada^t. of Cot. PL; Watt, 7.c. 213-26, 
tt. 37, 38. TJ.S. Dept. Agri. PL Indust. Bull., 1906, No. 88, 8. Possibly 
indigenous to Central and South America; is the so-called Peruvian 
Cotton now met with in most cotton-growing countries, especially West 
Afoica, where it received numerous distinctive local names, such as owu 
of Abbeokuta and uholco of the Congo ; and most of the races of ordinary 
or short-staple Egyptians, such as the Ashmouni, Mit Afifi, Zafiri and 
Ahassi. 

This somewhat obscure species links together xneocica'mtvn ajnd G. hraH- 
Ue.vise. It has the palmisected foliage of the latter with the blistering habit 
of twigs and fuzz-coated seeds of the former. It is somewhat significant that 
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all the American and African cultivated cottons that possess seeds more or less 
coated with a velvet or fuzz (e.gr. Cf. hirmitnni , 6?. niGocicamnn and <5?. j>erif- 
viamrm) have the leaves more or less pilose, while the forms with sub-glabrous 
leaves (e.^. o. pti^^ptiraficetis, c^. vitifoHttm and ct, hrttsiiiense) have the seeds 
practically naked ; that is to say, they do not possess a fuzz. 

G. exic , Tod., Relaz. Cult, dei Cot., 193, tt. vi., xii., f. 32 ; Upland 
Watt, l.c. 226-44, tt. 39-42. This hybrid species is often very diJSicult 
to separate from G. purpui^ascens when in foliage. The leaves are 
broad, smooth, glabrescent with five to seven radiating veins and lobes ; 
peduncles prolonged, pedicels short and flowers small, pale- coloured, 
nodding ; seeds large, with thin ashy fuzz, and copious woolly floss. 

Apparently originally procured from Mexico, but so far as known is met 
with under cultivation only. 

Roxburgh tells us that this was introduced into India by W. Hamilton in Introduction 
1804, but subsequently he seems to have confused it with Bourbon Cotton (o. India. 
purj[>urascena), and gave both plants the botanical name of 6f. harhadevise, Willd., 
since both his MS. drawings (so named) are in reality a. wexicamitn. He 
further apparently alludes to this plant under c?- as being grey- 

seeded. Wight, Spry and many other Indian writers refer to Mexican Cotton 
in the Journals of the Agri. -Horticultural Society. 

It has, however, to be admitted that some uncertainty exists as to the plant Mexican Ootton. 
Todaro actually meant by the name <5?- 'niexicamim.. If his coloured illustra- 
tion be accepted arbitrarily as the type, then it has to be confessed that it is 
not very plentiful ia herbaria. In all the samples seen by me that approach 
most closely to that type, the plants either came from Mexico or were raised 
from seed procured from that country, as Todaro affirms was the case with the 
plant figured and described by him. But in all the best tracts of America, from Hybrids, 
which the finest Upland and Georgian Cottons are procured, the plant there 
grown is almost exactly intermediate between the type of <?. Hirstmint and 
that of <?. m 'canuM. The leaves are large and broad in fully -formed con- 
ditions, are 5-, sometimes even 7-lobed or only angled. In texture they are 
smooth, thick, leathery and either very hairy (in forms that approach to itir- 
sutum) or almost quite glabrous (in those with a closer approximation to 
o. 'iireocican>u'»n). In the United States fresh stock has again and again been 
imported from Mexico, and the admission made that the previously existing 
stocks had been thereby much improved. There would thus seem little doubt 
that the improvement that has been consistently reported as taking place has 
run parallel -with an undoubted advancement from the older type of O. Hivsxiuim. 
towards that which more appropriately should (from the botanical standpoint) 
be designated o. m^adcanutn. But they are one and all hybrids, and the 
suggestion may be ofiered that they have been derived from G. 
as the one stock, and either G. purpuTattcens or G. vitifoHtiw (g. barbadenae) 
the other — the result being the presumed hybrid condition here designated 
G. 'tnexicanuw. Of the more famed cottons of this assemblage, the following 
may be specially mentioned as (a) hairy (e.ff. aff. G. hiratitum) forms: — Special Races. 

“ Allen,” “ Peeler,” “ Sunflower,” “ Todd ” and “ Russell.” Of the (6) glabrous 
{aff. G. wexica^iuwi ): — “ Welbo ’s Pet,” “ Willet’s Red Leaf,” “Parker,” 

“Layton’s Improved,” “ Toale,” “Shine,” “Simms,” “ Berry’s Big Boll,” 

“ Ciilpepper,” ‘Cummings,” “Triumph,” “Gibson,” “Myers” and “Texas 
Wool.” Reversions are also recorded, one example of which may be here speci- 
ally mentioned, namely “King’s Improved,” which comes closer to G. pune- 
tatum than to the bulk of the modem G. mex'ica'n.xim cottons that to-day improved, 
are called by the old, but now hardly accurate name of G. hirautti'm. Another 
illustration is the tendency for green-seeded stock {G. type 'pvop&r) 

to produce brown or grey-seeded forms {G. xn.exieaxixi'm) according as the degree 
of cultivation or neglect tends to develop and establish the one or other ancestor 
of the present-day much hybridised stock of Upland cottons. 

Naked^seeded Cottons of the New World. — The following, among 
otter species, may be specially mentioned in tbis position : — 

G. r r ee yPoir., Lamk., Encycl. Meth. Bot. sup'pl, 1811, ourbon 
ii., 369 ; Watt, Ic. 250-5, t. 44. A perennial plant of wbich Cotton. 
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there are several distinctive races, derived very possibly from G, taitense^ 
Parl.j and whicli constitute tlie Bourbon and Porto Eico Cottons of 
commerce. 

The seeds are not only what is called naked, but the leaves are almost glabrous. 
They are perennial plants with strongly angled purplish shoots and leaves ovate 
entire or with three lobes on the apex, the laterals arching outwards and the 
petioles almost thorny through the growth of glandular warts. They are all 
essentially insular plants, hence the greater success attained with them in South 
as compared with North India. They seem to be readily hybridised, and in 
consequence it is not uncommon for completely fuzzy seeds to appear among 
plants raised from the normal condition, viz. the seeds naked, except for a tuft 
of rust-coloured fuzz around the beak. 
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G, vitifoli , Lamic., Encycl, Meth, BoL, ii., 135 (excl. syn. PluJc. 
Aim., t. 188, f. 2, added doubtfully by Lamk.) ; Watt, l.c. 255-65, tt. 1, 
45; Xylon arboreum, Merian, Burin. Insect., 1679, t. 10; Labat, Nouv. 
Toy. aux Isles de VAmer., 1724, i., pt. 2, 125-31 •; G. latifoUum, Rumfhius, 
Herb. Amb., 1750, iv.,37, t. xiii. (excl. syn.) ; G. barbadense, Pari., Bp. 
dei Cot, t. iii. (in part) ; G. religiosum, Aliotta, Riv. Crit. Gen. Goss., 44 
(in part). 

The Vine-leaved Cotton was probably originally a native of Central and 
South America, to the Amazon basin and the Lesser Antilles, but early found 
imder cultivation throughout the cotton area of the world. It is the Egyptian 
long staple, Antilles, Piura, Surinam and Cayenne, St. Domingo, Guade- 
loupe, Barbados and other cottons. In the early literature of this genus the 
greatest possible obscurity prevails regarding c?. harhadense. It might, in 
fact, without fear of contradiction, be affirmed that there was little or no dis- 
tinction between that species and the present plant. As time advanced 
the form known as Sea Island Cotton appeared, and to it became restricted, 
by most authors, the name G. hf^rbadettse, leaving G. v^itifoiiu^n to be ac- 
cepted as denoting the slightly lower-grade cottons of South America and Egypt 
that are classed as “ Long Staples.” It is, in other words, highly likely that 
this plant may have b n one of the ancestral stocks of g. barbadense, var. 
'maritima — a plant which is perhaps the most recent addition to the prized 
races of cotton met with in the world. No one seems to know what was meant 
originally by G. barbadense. It nowhere exists in a wild state, and is ap- 
parently never cultivated except in the form nowadays called Sea Island, but 
which could hardly be accepted as G. barbadense, linn. The present plant, on 
the other hand, exists in numerous forms. It is the vine -leaved cotton of 
most of the early authors, who repeatedly speak of it as met with wild or 
completely acclimatised. The leaves are sub-cordate with mostly only three 
ascending lobes, the texture often pilose-tomentose below. The hracteolea are 
very large, ovate rotund, deeply auricled, slightly united below and often pos- 
sessed of the bractlets described by Cook as weevil-resisting adaptations 
(U.S. Dept. Agri. Bureaic PI. Indust., 1906, No. 88.) Seeds black, naked and 
quite free from each other. 

G. b rb e e, Linn., Hort. TJpsal., 1748, i., 204; Bp. PZ. (1st 
ed.), 1753, ii., 693 ; Pluk., Aim. Bot, 1696, ii., 172, and P%t, t. 188, 
f. 1. (excl. all syn.) ; Wight, Illust.Ind. Bot, 1840, i., 57-64, t. 28 b; Watt, 
Z.c. 265-95, tt. 46-8 ; Sea Island Cotton. 

This embraces all the higher-grade long-staple cottons. A shrubby perennial 
known only in a state of cultivation, and raised usually as an annual. It is 
glabrous or nearly so, except on the leaf-stalks and veins and the under-surfaces 
of young leaves. 

As already suggested, there seems every probability that the early authors 
who accepted the name G. barbadense did not realise that it meant one and 
the same plant as that designated G. vitifoUimi. By cultivation and crossing, 
however, a highly specialised race, known as “Sea Island,” was produced, to 
which by recent authors the Linnean name G. became in time 

restricted, though Todaro, and following him some other botanists, preferred to 
give the new stock the name of 6?. thus leaving 
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as a name for a species presumed by many to exist, but known for certain to no 
botanical writer. The species founded by Linnseus may be said to turn on a 
specimen still preserved in the British Museum, and that specimen certainly 
agrees more closely with Cf. vitifoUunt, Lamk., than with the modem Sea Island 
Cotton of America. 

Although repeatedly introduced into India, Sea Island Cotton has, in no 
locality, proved a success. It is possible, however, that it might be raised pro- 
fitably in the Andaman and Nicobar Islands and in some parts of Tenasserim. 

G. bP silie se* Mac]., FI. Jam., 1837, i., 72 ; Watt., l.c. 295-315, p* -P., 
tt. 49, 50 ; Bambagia, arborea di Pernambuco, Zanoni, Istoria Bot, 1675, 23-5. 

40-4, 1. 16 ; G. religiosum, Lamh., Cav,, Willd., Pari, and others, non Linn. ; 

G. acuminatum, Roxb., FI. Ind., 1832, iii., 186 and MS. drawing n. 1598 ° 

(wrongly named G. vitifolium), etc., etc. 

The Chain, Kidney, Brazilian, Bahia, Pernambuco and Costa Rica Cottons Chain Cotton, 
of most popular writers, and in Burma it is thembanwa (ship’s cotton). It was 
first definitely alluded to by John Lerius, who lived in Brazil in 1557, and wrote 
a history of that country. Sir Walter Elliot, speaking of the plant as known to 
him in South India, calls it paidi (gold) patti and pamidi patti (the wealth-giving), 
names that denote the high expectations that were at one time entertained 
regarding this plant. It was apparently the first of the long-staple silky 
cottons of the New World to attract attention. Seeds were conveyed by 
Marcgraf and others, and the chain condition so well figured by Zanoni 
seems to have been accepted as a peculiarity of all cottons, hence Lobel(1576) 
thought the improved on the pictures of o. n^rhaceum, given thirty years 
previously by Fuchsius and Matthiolus, by adding a kidneyed mass of seven 
seeds. 

All the nations of the world seem for a time to have vied with each other Introduction to 
in the attempt to acclimatise the Brazilian Cotton, and in each new comitry to 
which taken it obtained the name of the region from whence immediately con- 
veyed ; accordingly in Burma, and also in the Antilles, it is called “ Siam Cotton,” 
and in India “ Ava Cotton,” etc. Roxburgh tells us in the MS. edition of his 
Flora Indica (preserved in Kew) that he became acquainted with it through seed 
sent him from Farukhabad. Mr. H. St. George Tucker (Member of the Court 
of Directors of the East India Company) observes that Lady Hastings grew it 
at Fatteghar, and Roger Hunt, in 1808, addressed the East India Company 
on the causes of deterioration of Pernambuco and Surinam Cottons. Thus 
we know that prior to Roxburgh’s knowledge of it this plant had been experi- 
mentally tried in many parts of India. 

It is, therefore, perhaps not to be wondered at that this cotton has got con- Wide 
siderably more widely distributed and is moreover more frequently met with in Distaributlon. 
states of acclimatisation than is the c e -with any of the other New World cottons. 

Its large capsule, compact mass of seeds and the copious coating of floss naturally 
conveyed the impression of great value, and false expectations were raised, only 
to be rudely dispelled by comparisons of yield to acre. Gradually, however, . all 
interest (or nearly so) in this particiolar Brazilian Cotton died out with the appear- 
ance first of the Upland Georgian Cottons, then the Mexican Cottons, and finally 
the Sea Island Cottons, all races that could be raised as annuals and occupy the 
soil for short periods. The present species in most countries accordingly fell 
into a state of complete neglect and either disappeared or survived as an escape 
from cultivation and became “ the wild tree cotton ” of most popular writers, the 
properties of which have been the will-o’-the-wisp of nearly each decade for the 
past century in the world’s cotton are , 

If l am correct in believing that this plant, however, represents an important Great 
stage in the development of the fine long staples of the West Indies and the Sea B3q)ectations, 
Islands of America, it is not by any means devoid of interest to persons interested 
in tbe production of new and improved races. But as met with in India to-day 
it is of no value whatever, and the expectations recently advanced regarding it 
would accordingly seem almost for certain doomed to disappointment, since op- 
posed to all p t experience with the plant. It may be said to have attained 
commercial importance within very restricted areas. In South America- — its 
indigenous habitat — it is regarded as of special value because of its resistance of 
the diseases that prove disastrous to other cottons. In Guatemala, for example, 
it is believed to be immune from weevil, 
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/. ADULTERATION AND DETERIORATION,— MiYbvocTi (Or. Comm,, 
1813, 279-80) urged that it was impossible to be too atteutive to the 
shipping of perfectly clean cotton. The adulteration and deterioration of 
Indian cotton has thus engaged attention for fully a century. St. George 
Tucker (to whom reference has been made above) wrote in 1830 a report 
On the Su'p'ply of Cotton from British India {cf Reports on Cotton, 
Bilk, and Indigo published by the Company in 1836, 152-75) in order 
to account for its depression in price and deterioration in quality. He 
gives ten reasons. Royle {Cult, and Comm, of Cotton in Ind., 1851, 
551) deals frequently and effectively with this question. “ When the 
cotton,” he says, which the Native grows, “is intended for sale, the ryots 
have little enough encouragement to bestow more care, either in growing 
or in picking their cotton, for they usually get no better price for a good 
and clean, than they do for an indifferent article.” So again, “ Indian 
cotton is, however, from the shortness of staple, not well suited for all the 
purposes of the English manufacturer; but it is much more depreciated 
than it need be from the dirty and adulterated state in which it is sent 
to market.” Mention has been made that (about the time of the great 
cotton famine, 1861-5) notice was forcibly directed to India as a future 
country of supply for England. An outcry was shortly after made against 
the adulteration and mixing of inferior with superior grade staples. This 
led to the passing of the Cotton Frauds Act (IX. of 1863, and the Amend- 
ment of 1878, Act VII.). 

W. B. Wishart (Secretary of the Chamber of Commerce of Upper 
India) published in 1891 a Note on the Adulteration of Cotton in which he 
shows that the subject had agitated the minds of the cotton merchants of 
India for many years. He points out that a report issued in 1845, for 
example, gave details of the deterioration and decrease in outturn even then 
observed. Wishart then remarks : “ There is now no hona fide market for 
our inferior cotton. Native hand-weavers cannot work it ; the Chinese 
found out, some years ago, that it did not pay them to use it, and now our 
Continental customers can and do buy an article that suits them equally 
well at a proportionately lower price. There is, therefore, no outlet for 
such cottons, and Native growers and buyers have naturally taken to 
assisting each other by bulking the inferior and better stuff produced in 
each district, the mixture constituting a quality just a little below that 
which spinners want.” 

In August 1891 a conference was held in the office of the Director of 
Land Records and Agriculture, Poona, at which proposals were made with 
a view to preserve and improve the quality of Indian cotton. In the same 
year Sir E. M. James (at that time Commissioner in Sind) drew up a 
Memorandum on Cotton. This was widely circulated by the Bombay 
Government, and elicited many valuable opinions and reports. The 
Chamber of Commerce of Bombay, for example, issued a very powerful 
reply, dated November 11, which fully expressed the opinion ultimately 
upheld by the Government, namely that while there was much need for 
effort at improving the stock, penal legislation was undesirable. Ten 
years later (Feb. 1901) the Hon. Mr. Bomanjee Petit (himself a prominent 
mill owner) pressed on the attention, both of the Bombay Government and 
the Mill Owners’ Association, the serious consequences of the deterioration 
of the Indian cotton staple. It has now actually come about that both 
China and Japan have begun to produce coarse yarns of their own, and 
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have thus commenced to close two of the most important outlets for Indian 
exports. In consequence the necessity to advance has been borne home 
on the minds of the Indian mill owners. Instead of spinning as their finest 
yarns 20’s, they have begun to think of 80’s, but for this purpose they 
require to import raw cotton from Egypt, if not even from America. India 
no longer possesses a cotton suited for that purpose, and the adulteration 
and mixing of the staple have thus very nearly paralysed the industry. 

In consequence the outcry for legislation has once more been raised : it 
has been urged that a law requiring the locality of production to be stamped Recommenda- 
on all bales of cotton would have a highly beneficial result. Others look declaratioa of 
to the expectations of Sind, irrigated by a system of canals that may Locality, 
allow of the production of the high-grade Egyptian cottons, as the most 
hopeful indication of the future. 

Thus history repeats itself, in no commodity of commerce with greater repeats 

regularity than in the theories and practices of cotton growing and cotton ^ ® ' 
trading. One lesson alone seems to stand out through the past decades 
of the steam-power cotton industry of India as unwavering, viz. the 
conviction that when the time comes for India to assume once more the 
role of a producing and even exporting country in the finer cotton goods, 
it must either have improved its staple or discovered a country capable of 
meeting its necessities in suitable raw fibre. A low-grade staple such as the 
bulk of that grown in India to-day is utterly unsuited for the higher class 
machine-made goods, even were it put down at the mills pure and clean at 
a price below that procurable by any other power mills in the world. Thus 
it has been shown that cheap production is not necessarily economic 
production. Expensive labour means higher intelligence, with compensa- 
tion in quality and price. 0. P. Austin {Cotton Tmde of the United States, 

1900, 2608) points out, and with much force, that the low wages of the 
Indian cultivator are no real economy, since they prevent cotton culti- 
vation on a large scale directed by intelligent supervision. Retrograde Retrograde 
agriculture, such as has characterised the Indian cotton trade for a century 
past, must in the end fall behind in the race for commercial supremacy. 

IL IMPROVEMENT OF STOCK. — The cultivated cottons of the world Fuzzy and 
have been referred to three great areas — (a) Asia, (h) Africa, and (c) America. 

■But it has sometimes been affirmed that the first two can be taken 
together and spoken of as the fuzzy-seeded Asiatic and the others as the 
naked-seeded American cottons. But it is not the case that all the 
fuzzy-seeded species are Asiatic, any more than that all the naked-seeded 
are American. Moreover, the seeds of wild cottons have either a firmly 
adhering coating of wool or a readily separable floss. But there are both 
wild and cultivated cottons that possess both a fuzz and a floss. As 
already mentioned, Cook (Z7.S. Dept Agri. Bull, 1906, No. 88) thinks the 
wool may be a necessity in the protection of the seed from the enemies of 
the plant. Certainly in most wild forms, such as and still 

more so G. Davidsonii, the wool is so firmly and intricately crumpled 
up around the seed as to prove a veritable proboscis-proof protection, thus 
eausing such seeds to be described as naked, the compacted fuzz having 
escaped detection. But of purely wild species the following among 
others possess a short velvety coating around the seed : — G^ HarhnessU 
(a native of California) ; G. JBalmerii (of Mexico); G* Sturtii (of 
Australia), and G. tomentosum (of the Hawaiian Islands). On the 
other hand, the following have naked seeds : — G. Kirkii (of East Tropical 
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Africa), and /?, taitense (of the Polynesian Islands). In passing it may 
be here added that no Asiatic indigenous cotton has a naked seed, and 
further that with the fuzzy-seeded Asiatic forms the bracteoles are united 
below, whereas with the American fuzzy-seeded cottons the bracteoles 
are free. The appearance, therefore, of these peculiarities in certain 
cultivated or long acclimatised plants may safely be regarded as denoting 
definite influences and not accidental sports or climatic adaptations. 

It has sometimes been upheld, but with little justification, that the 
crossing of fuzzy-seeded and naked-seeded cottons (or of Asiatic and 
American cottons) was impossible. But there is perhaps no subject on 
which greater diversity of opinion exists than in the value or even possi- 
bility of hybridisation of the species of Gossypium. One set of writers 
afQxms that it is difficult, if not impossible, to prevent hybridisation, while 
another stoutly upholds the belief that hybridisation is of no practical 
value, if they do not indeed go so far as to deny the possibility of its accom- 
plishment in nature. A parallel to this diversity (and perhaps a consequent 
one) is the degree of acceptance of the species as established by botanists. 
Some writers, such as Todaro, think there may be as many as 64 species, 
while others, such as Parlatore, reduce them to 7, and Aliotta to 5 species, 
with numerous varieties and cultivated races or hybrids under each. Bu- 
chanan-Hamilton went further and reduced all to 2 (or perhaps 3) species, 
viz. the black (naked) seeded and the white (fuzzy) seeded, with as a third 
the red (kahhi) seeded cottons. In fact the controversy regarding the 
number of species dates even from before the formation botanically of the 
genus Gossypimn, but I venture to think it could never have existed 
and cannot exist to-day, when the imdoubted wild forms are made the 
basis of classification. 

The confiiction as to hybrids may be exemplified by the writings 
of two of the most recent authors. Aliotta (Riv, Crit Gen. 
Goss. 1903) gives an elaborate statement of the races of cultivated 
cottons which he thinks have been produced through the cross-breeding 
of his five species — G* ^ barbadense^ G. religiosum, G. arboreum, 
G. herbaceum, and G. Jiirsutum. On the other hand, Gr. A. Gammie, 
Professor of Botany at Poona, Bombay, in his recent report (The Indian 
Cottons, 1905) reduces all the Indian cultivated forms to O. obtusifoliiim. 
He would, moreover, not appear to regard hybridisation as of any prac- 
tical value whatever. He observes that the so-caUed species and hybrids 
are merely cultivated races evolved by time and environment from one 
prototype, but he nevertheless adds somewhat paradoxically that they 
are capable of being crossed with facility and that their descendants are 
fertile. 

After many years of careful study of the Indian cottons, both in the field 
and the herbarium, I am constrained to join issue with Aliotta and writers of 
his school in thinking hybridisation has played an important r61e, though I am 
not of course prepared to reduce the ancestral stocks to five forms. Still I am 
satisfied that many of the more highly prized cultivated cottons are not species 
botanically (though it maybe convenient to retain for them specific names), but 
are races and natural hybrids (some of the more recent artificial) adapted by 
selection to man’s requirements and to environment. I am at one, in fact, with 
the army of workers in America who not only say they have produced endless 
forms by crossing, but who regard that agency as of the greatest possible 
importance. Tracey (Dabney, The Cotton Plant, 1896, 197-224), in dealing with 
the cultivated varieties, remarks, “ Although the plants from a single line of 
crosses, as fertilising Peterkin with Allen, will vary widely, still it is a general 
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rule that the character and habit of the future plant will be more like those of 
the female parent, while the fruit, the boll and its contents, will be' more like 
those of the male parent.” So again, “ The tendency of the plant to vary from Tendencies of 
the typical form of any variety will be back towards its original form rather 
than in any other direction.” From these and such-like considerations is doubt- 
less due the affirmation that, from one or two plants specially cultivated and as 
a consequence of careful selection of sports, it might be possible to produce all 
the chief types of cultivated cottons. Hence it may be said that with few other 
cultivated plants is a more rigid selection of seed necessary than with cotton. Selection. 
Moreover, there seems little doubt but that historically it can be shown that 

Jii/t'mtttimf G. vneodcanum , G. vitifoliunt, and G. htit'hfulense, as knOWn to 
us to-day, are themselves to a large extent hybrid stocks. It does not follow, 
however, that all hybrids may be fertile, still less that they can be invariably 
again further hybridised with fresh ancestral influences, according to the fancy 
of the operator. To the neglect of this consideration may be due much of past 
failure in hybridisation. 

One of the most valuable and interesting papers on this subject is that Spermatogenesis, 
written by Austin Cannon, entitled Spermatogenesis of Hybrid Cotton (in 
Bull. Torrey Bot. Chib, 1903, xxx., 133-72.) The cotton hybrid experi- 
mented on was produced (so we are told) between Sea Island Cotton (Con- 
stellation brand) and Upland Cotton (Klondike brand) — G. harhatieHae x 
G. ney'haoetim and the hybrids were found fertile. It is, however, just possible 
that the plant spoken of as G- Uerhacettm should have been called G, nirmitimi 
or G. weacicaji-iewf, for until about 1896 Uplands were by American authors 
mostly spoken of under the botanical name that more properly belongs to the 
Mediterranean stock. All fuzzy-seeded cottons were often, in fact, regarded as 
one and the same species. It follows that to secure uniformity and precision 
in the laboratory and in the experimental farm, the foremost consideration must 
be the ascertainment of the species botanically that it is intended to investigate. 

Until such knowledge has been obtained it would be preferable to adopt some 
arbitrary nomenclature such as a numerical system, e.g. the “ K2 ” of geographers, 
rather than to employ a misleading jargon of botanical names. 

As a historic fact in Indian hybridisation it may be mentioned that in 1844 Indian Hybrids. 
Mr. Alex. Burns of Broach crossed G. ohttiaifoUtini, uar. rvightiana, with G. ar- 
horeuni. He obtained a plant that had all the good points of both parents. 

The leaves were those of arhoreit.ni, only larger and more hairy, and the flowers 
were red with a yellow ring in the throat. This interesting new form, an un- 
doubted hybrid, yielded its crop within a period of two months, much as in Broach 
desh% and the floss was very silky. The Bombay Chamber of Commerce expressed 
the opinion that the cross was an exceedingly valuable^one. No further informa- 
tion was, however, published regarding it, and the plant seems to have died out. 

The circumstance is mentioned to show that crosses are possible. 

Under the orders of the Government of India much has been recently done Improvement of 
to discover the soils suited for cotton generally, and many valuable experiments ln<hgenous 
have been conducted with exotic forms. What would appear the foremost con- 
sideration has, however, until very recently been almost entirely neglected, namely 
the attempt to improve the indigenous or long acclimatised stocks. Boyle, for 
example, repudiated with some warmth the opinion attributed to him, that 
the greatest attention should be given to the cotton of the country {Cult, and 
Comm, of Cotton in India, 1851, 544-6). For a good few years past I have 
uniformly urged, and I repeat that recommendation, namely, to make real 
progress it is imperative that an exhaustive and scientific investigation should 
be conducted — a sort of census taken — of the existing stocks, not only of India 
but of the world. The climatic and other causes which tend to preserve or destroy 
good or bad properties have to be thoroughly established. The influences of 
hybridisation have to be worked out on a scientific basis by testing the strength 
of stram, from this species or that, best suited to environment, the tendencies 
of cultivated forms recognised and systematic renewal of stock in each locality 
accepted as a solemn obligation. 

A few years ago I drew attention to the establishment of steam ginning Effect of Steam 
factories, all over India, aa having created a new danger, namely degrading O'* • 
equalisation of stock. Nowadays the cultivators over a wide area carry the produce 
of their fields to these factories : all are mixed together, and seed returned to the 
cixltivators that in many cases may be utterly unsuited to the fields on which it 
has to be grown. The specialisation of centuries of natural selection is th being 
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rapidly eiSaced by this new phase of commercial production. It has been found 
useless to urge that the cultivators should reserve their own supplies of seed. 
They are too poor and too ignorant to do so, and, moreover, are only too frequently 
in the hands of the money-lenders. (See Ginning-, pp. 611-2.) 

Lastly another evil has crept gradually into the cotton traffic of India. England 
having adapted her machinery to the steadily improving staple of the United 
States, soon became unable to work up the short staples of India. But in Ger- 
many, Japan and India itself, special factories were built with the object of 
running for the lower-class goods and working up the world’s supplies of short 
staple. The cultivators were accordingly told that they would get no more for 
a long than for a short staple. In ever3^ district there were both high-class 
and low-class staples. The former gave a lower yield, compensated for by a 
higher price. The new condition naturally dictated the imiversal substitution 
of the lower grades, and an agricultural degradation in consequence was carried 
across the country in a remarkably short space of time that may take a 
century to efface. An official correspondence dated July, 1903, contains a letter 
from one of the most influential European merchants of India, which puts the 
present position tersely by narrating the advantages of the belati or jari plant 
of the Central Provinces and Berar : — (a) It is an earlier crop, thus enabling the 
cultivator to get a quicker return ; (6) it runs accordingly less risk of injury from 
early cold weather ; (c) it is a hardier plant, less liable to disease or to deteriora- 
tion from rain ; {d) it gives a larger weight outturn of lint ; (e) it comes into 
market cleaner than the other grades. 

The feature of early ripening is most important. The annual cottons of India 
have often been spoken of as consisting of two kinds — those that take eight 
months to ripen, and those that reach maturity in about five months from sowing. 
The cottons found on a deep, moisture-retaining, black, loamy soil are of the 
first class. They are usually grown as pure crops, and the particular race met 
ydth is often remarkably uniform. The cottons of the second class occur on light 
soils; they are produced normally as mixed crops and manifest the greatest 
possible variability. The influence of rainfall, both quantity and season, is of 
vital importance. The vicinity of Bombay town and south of the Konkan, 
since it possesses double the rainfall of Broach, grows next to no cotton, even 
although the soil may be highly suitable. Localities, like much of South India, 
that have two rainy seasons possess two widely different cotton crops. It is very 
largely in adaptation to the conditions of soil and climate that certain cottons 
owe their superiority or the opposite. The substitution, for example, of inferior 
for superior grades has been primarily the result of the demand for that staple, 
but the change has to many cultivators been all the more acceptable that the plant 
required was in their locality hardier and less risky. Some twenty to thirty 
years agd the Central Provinces had a fair proportion of hani (superior cotton) 
relative to its jari {ov inferior cotton). To-day the crop is mainly jari. The 
former could be spun into yarns of 20’s and up even to 40’s ; the latter can rarely 
be used for more than counts up to lO’s. The bani cottons were the once famed 
Ghat cottons, such as the Hinganghat of commerce. The /ari has a very short 
staple, but is exceedingly hardy and prolific. 

As manifesting the present position of cotton and its degeneration, as also 
some of the features of the programme of improvement that may be found 
imperatively necessary, the following jottings regarding the famed Dacca cotton 
may be usefully set forth : — In view of the efforts presently being made to de- 
velop the industry of cotton cultivation in Bengal, it seems desirable that the 
opinions of the earliest writers be briefly indicated. Mr. Bebb, Commercial 
Resident of Dacca, furnished a reply to an inquiry made by the East India Com- 
pany, and that reply is one of the earliest accounts of Dacca (in fact of Bengal) 
cotton. It is dated 1788, and speaks of the staple as “ the finest cotton in the 
world, producing cloth of astonishing beauty and fineness.” The plant is said to 
have been an annual, and to have afforded two crops in the year, in April and 
again in September. The first was the most esteemed and obtained the highest 
price, but was liable to failure from long drought or from violent storms, though 
moderate showers were highly beneficial. In the volume of Reports on Cotton, 
Silk and Indigo published by the East India Company in 1836, there is a report 
written by St. George Tucker in 1829 {Supply of Cotton from British India, 159-60) 
in which he discuBses the superior cotton of Dacca. He calls it bairati kupa - — 
the finest variety perhaps of the Eastern cottons. It is produced only in small 
quantity, in the districts northwest of Dacca, and is never exported. Its favourite 
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site seems to be the high banks of the Ganges and its tributaries. The fibre 
of tYie, hairati is extremely fine, silky and strong, but the staple is very short 
and the wool adheres most tenaciously to the seed- It is admirably calculated 
for the manufacture of the muslins and thinner fabrics. It is perhaps too costly 
a production to enter largely into our manufactures. Tucker then adds that the 
hogha kupas is the ordinary cotton staple of Bengal proper. 

Roxburgh, who was appointed Superintendent of the Royal Botanic Gardens Dacca Cotton, 
of Calcutta in 1793, early gave attention to this special Dacca cotton (Royle, 

Cult, and Comm. Cotton, 245). He gives, in his Flora Indica, the points of difference 
between the ordinary Bengal and the special Dacca cotton. The plant, he says, 
is more erect, has fewer branches, and the lobes of the leaves more pointed. The 
whole plant is tinged with red, even the petioles and nerves of the leaves, and it is 
less pubescent. The peduncles of the flowers are longer and the exterior margins 
of the petals are tinged with red. The staple is longer, much finer, and softer. 

Roxburgh’s MS. plate of the plant thus distinguished is in the herbarium of the 
Royal Botanic Gardens, Calcutta (a copy of which is in Kew, and has been 
reproduced by me in the Wild and Cultivated Cotton Plants of the World, pL 12). 

It manifests all the special peculiarities mentioned, and thus doubtless faithfully 
represents the plant ; but Roxburgh adds that the people of Dacca think the 
great difference lies in the spinning and allow little for the influence of the soil. 

(See remarks on Hand-loom, p. 616.) 

It has recently been affirmed that the cotton formerly used by the Dacca Muslin Industry, 
manufacturers, of the far-famed exceedingly fine muslins of that city, was de- 
rived from tree cottons. Further, that the loss of these special crops caused the 
decadence of the muslin industry. Taylor’s account {Topog. and 8tat. Dacca, 

1840) would seem to give a complete refutation of that statement. Moreover, the 

question may be asked, “ Is it or is it not a fact that with an exceedingly short 

staple the Dacca manufacturers are still producing (or until very recently were 

producing) muslins, which if not up to the old standards, are certainly far finer 

than could be manufactured from these staples by any process or machine known 

to Europe or America to-day ? Taylor says, “ The material of which the fine Dacca 

muslins are made, is entirely the produce of the district. The plant is an annual 

one, and attains a height of about five feet. It is described by Roxburgh as a 

variety of the €?. he^'baeeum, and is said to differ from the common cotton DifEerences. 

plant of Bengal in the following particulars: (1) The branches are more erect 

and fewer, and the lobes of the leaves more pointed. (2) The whole of the 

plant is tinged of a reddish colour, even the petioles and nerves of the leaves 

are less pubescent. (3) The peduncles, which support the flowers, are longer 

and the exterior margins of the petals are tinged with red. (4) The staple of 

the cotton is longer, much finer and softer.” This is the desi or indigenous 

cotton of the district, which has been cultivated in the northern division from 

time immemorial. 

“ Formerly, when this article was more extensively cultivated than at present, 
there were different shades of quality observable in the staple, which either 
cannot now be distinguished or have degenerated into one of an inferior degree. 

They were known by the names of Phootee, Nurmah and Bairaite. The cotton 

of the present day, it is affirmed by the Natives, is inferior to what it formerly 

was. The crops are less abundant ; it is said that the fibres, though apparently 

equally fine and soft, are shorter and more firmly adherent to the seed, than 

the produce of former years. The Dacca cotton, however, notwithstanding the 

deterioration imputed to it, still ranks as an article of finer quality than the 

produce of other parts of Bengal or of the western provinces.” . . . “ The seeds, Selection of 

which are used for sowing, are carefully picked, and after having been dried in 

the sun are preserved in an earthen pot in which oil or ghi has been kept, and 

the vessel with its mouth stopped up, so as to exclude the external air, is hung up 

to the roof of the hut, and over the spot where the fire is usually kindled. The 

high lands are selected for this crop and are ploughed from eight to twelve times 

up to September and October when the seeds are sown. This is done in parallel 

rows, distant about a cubit from each other, and before the seeds are dropped 

into the ground they are moistened with water. The cotton plant is liable to 

injury from hail-storms, heavy rain and caterpillars.” . . . “ Formerly the 

ground for cotton was allowed to lie fallow every fourth year, and it appeared 

to be owing to the neglect of this circumstance in the present day, that the 

produce is now inferior in quality to that of former times.” 

“ The cotton of the northern division is said to swell less than the produce 

595 



THE COTTON PLANT 


GO YPIUM 


I P ov 
P TOOK 


Improyement. 


Seed Paxms. 


Directions of 
Improvement. 


Cotton Ezpert. 


Experiments in 
Sind. 


T 

of other parts of the country. This tendency of the fibre to swell in bleaching 
is the criterion by which the weavers judge of its quality, but whether it depends 
on any adherent property in the cotton itself, or on the water used in the bleach- 
ing is not known, though there is reason to believe that it is principally owing 
to the latter. The thread manufactured at Dumroy, which was reported by 
Mr. Bebb, the Commercial Resident, to swell the most, is found by the weavers 
at present to be equal to the thread of, the best aurungs or to swell the least if 
bleached in Dacca, but the reverse, as Mr. Bebb describes it, if the water of 
Dumroy be used in the process.” 

Lastly, Sen {Bept. AgrL Stat. Dacca, 1889, 52) also says : “ The cultivation 
is not now done half so carefully as was the case at the time of Dr. 
Taylor. The field is prepared by two to four ploughings and as many harrowings. 
Furrows are then drawn a cubit apart, and in these furrows cotton seeds previously 
moistened with dung-water are dropped in thickly. When the plants come out 
they are thinned to a distance of a foot from one another.” (See Cultivation 
in Bengal, p. 607.) 

Improvement, when seriously contemplated, will have to be undertaken, 
not at a great central farm for all India, but district by district. The 
establishment of seed farms for the supply of specially improved indigenous 
stock — a subject I had the pleasure of recommending to the consideration of 
the Scientific Board of Advice at their first meeting — is at present earnestly 
engaging the attention of the agricultural experts of the Government 
of India. It may, therefore, suffice by way of concluding this brief sketch 
of the present position and knowledge regarding the possible methods and 
results of improvement of cotton stock, to recapitulate the main ideas. 
Improvement is possible by (a) Selection of seed, in adaptation to environ- 
ment and trade requirements ; (b) Hybridisation, an additional agency 
to attain these objects ; (c) Acclimatisation of prized foreign stocks. All 
three methods are in India receiving consideration at present. Bor many of 
the cotton districts, selection from existing stocks seems the most hopeful 
method. It may be said, however, that in the discovery of absolutely new 
stocks, hybridisation is often of special value. 

The (Government of India have recently appointed an expert in charge 
of cotton experiments. The results so far attained in selection and 
crossing are admittedly of a tentative nature, but Gammie’s first report 
(Note on the Class, Ind. Cottons and Cross-breeding Exper., Poona Farm, 
1901-2) manifests a useful start as accomplished. The endeavours of the 
Bombay Government to bring the vast tracts of Sind under Egyptian 
cotton through the supply of cheap canal water, would seem to have given 
much promise, and in the public press repeated mention has recently been 
made of the high prices realised for the cotton already produced. It 
may thus be confidently affirmed that there does not appear to be any 
sufficient reason for doubting the success likely to be attained in India 
than in other countries with the production of superior cottons. The 
only untoward anticipations centre around the willingness or ability of 
the Native cultivator to advance with the times. \Cf. R. J. Redding, 
Essential Steps in Securing an Early Crop of Cotton, in TJ.S, Dept, Agri. 
Farmer's Bull., 1905, No. 217 ; Testing Cotton Seed, in Agri. Journ. Ind., 

1906, i., pt. ii., 174 ; also Sly, Fumigation American Cotton Seed, etc., 

1907, ii., pt. ii., 212.1 

///. CULTIVATION IN INDIA. 


1. BOM AY AND SIND,— Wa,tt,lc.lS4:-7, 13^-64:. 

Area and Production. — ^According to the o^cial Agricultural 
bay^' Statistics, the total area under cotton for 1904-5 in the British dis- 
Area and Yield, tricts was 3,605,985 acres. The most important localities were Khan- 
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desh, 1,201,673 acres ; Dharwar, 581,950 ; Bijapur, 455,864 ; Aliniedabad, 

340,602 ; Broach., 274,699 ; Sind, 218,050 ; Belganm, 183,207 ; Ahmed- 
nagar, 79,626. The area of cotton in the Native States of the Bombay 
Presidency is an important factor in the Indian cotton supply. This came 
in 1904-5 to 2,570,985 acres. Kathiawar has usually one to two million Kathiawar, 
acres, and Baroda half a million acres under the crop. The Native States 
and British districts together thus show the Bombay Presidency with a 
cotton area of 6,176,970 acres in 1904-5. The yield for the same year was 

893.000 bales of 400 lb., or 3,189,285 cwt. The estimated area and yield 
for the following year were 6,108,900 acres, yielding 1,117,000 bales, in 
Bombay (including Native States) ; and 265,000 acres, yielding 79,000 bales, 
in Sind (including Native States), giving totals of 6,373,900 acres and 

1.196.000 bales. The Final Memorandum for the year 1906-7 gives a total Area and 

of 3,995,499 acres for the British districts, including Sind, and of 3,462,854 ^ 

acres for the Native States, a grand total of 7,458,353 acres. This estimate 
is said to be 49*9 per cent, in excess of the average of the preceding ten 
years. The estimated yield during the same year is 824,052 bales in the 
British districts (including Sind), 1,071,243 bales in the Native States. 

The total is thus 1,895,295 bales, an increase of 132*9 per cent, on the 
3 rield of the preceding ten years. 

Traffic, — In order to arrive at some tangible conception of the local 
and foreign interests in the cotton of this Presidency, it may be useful 
to analyse production and supply in the light of the official returns of Supply, 
trade by rail and river and by sea coastwise, from and into town and 
Presidency. The most interesting features are the supplies drawn by the 
town from Kathiawar, from the Presidency of Bombay itself, from Berar 
and from the Central Provinces. The adjustment arrived at shows the Pre- 
sidency in 1905-6 to make a net export of 2,765,696 cwt., and assuming 
this to be drawn exclusively from local production (viz. in 1905-6, 1,117,000 
bales or 3,989,285 cwt.), a balance of 1,223,589 cwt. would be the net 
supply retained by the Presidency. It is not, of course, necessarily the 
case that all the actual exports of a tract of country are drawn from its Local 
own production : an error exists in all such calculations which is eliminated 
by dealing with the whole of India, and for a number of years, not one year. 

It is useful, however, to ignore such errors and to analyse the figures as 
they stand. Accordingly, the port town of Bombay is shown to have 
imported by (internal transactions) rail and by sea coastwise, 10,583,652 
cwt., and to have exported by these routes 261,070 cwt., thus showing 
a net import of 10,322,582 cwt., and, adding the foreign imports, viz. 

158,838 cwt., a total net supply of 10,481,420 cwt. The foreign exports 
(external transactions) came to 5,289,691 cwt., and thus there remained 
5,191,729 cwt. as the supply for the Bombay town mills, or, adding the Bombay Mills. 
Presidency surplus (viz. 1,223,589 cwt.), 6,415,318 cwt. are shown as 
having been available for the Presidency and town of Bombay for the 
year in question. The town of Karachi imports by rail and river ap- 
proximately the amount which appears in her foreign exports, viz. in 
1905-6, 709,257 cwt. In 1905-6 the total imports by rail and river 
came to 799,721 cwt., of which the Panjdb supplied 427,485 cwt., Sind sind, 
almost as much, and the balance came from Rajputana and the United 
Provinces. 

Agricultural Operations , — A full account of the method of cultiva- operations, 
tion in Bombay is given by Mollison, of which the following may be 
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accepted as a summary, TKe soil of Broacli district is deep and retentive 
of moisture, and over the greater part the annual rainfall exceeds 35 
inches on an average. The crop is sown as soon as possible after the 
monsoon set§ in, in June or July, but owing to the efiect of the heavy 
rainfall, two or more sowings may be required before the seeds germinate 
satisfactorily. Usually the same field grows cotton every second year, 
and in intermediate years the ground may lie fallow or grow one of the 
ordinary rotation crops. Manure is rarely applied oftener than once in 
three years, and fifteen loads per acre is considered a full average. It 
should be thoroughly decayed and applied preferably before the rains. 

Soils . — The crop thrives best on fairly deep black soil, with a rainfall 
of 30 to 40 inches, and it is grown entirely as a dry crop. The most 
suitable soil is the so-called “ black cotton soil,” which may be found 
in some parts to a depth of five feet or more as in Ahmedabad, Broach and 
Surat ; but cotton also succeeds on much shallower soils. 

flotation . — Generally the crop is grown alone, but where the rainfall 
is heavy and the soil retentive as in Broach, rice in the same or in separate 
rows is often subordinate to it. Coriander y Sesamuin, gram {Oicer 
arietinum) are sometimes sown to fill vacancies. The roji cotton of 
Kaira, etc., is, on sandy loam soils, always grown as a row crop with lidjra 
{Pennisetum typTioideuni) or pulses. The principal rotation crop 
with cotton is judr {Sorghum vulgare)^ but this may be modified 
according to district and season. Thus wheat is extensively grown as a 
dry rdbi crop on the cotton soils of Ahmedabad, Idng {Lathyrus sativus) 
and a mixed crop of tuver {Cajanus indicus) and Sesamum as rabi 
crops in Broach, etc. 

Tillage . — Preparatory tilling begins usually in the hot weather by 
collecting and burning the stubble of the previous crop. Two ploughings 
and two more harrowings maybe required before the seed is sown, but the 
amount of preparatory tillage necessary depends on the previous crop. 

Seed . — The seeds require special preparation for sowing, as they 
generally cling together, owing to the lint and fuzz which may still adhere 
to them. This is accomplished by mixing them with a thin plaster of 
cowdung, mud and water, and rubbing the plastered seed on the close 
network of a Native bedstead. The seeds can then be passed through the 
seed-bowls and tubes of an ordinary country seed-drill. If sown alone the 
seed is drilled in rows 22 to 26 inches apart. About 15 lb. per acre 
is the usual seed rate. Two harrows follow one drill to cover the seed 
and smooth the surface. If the seedlings are damaged before they produce 
true leaves, the crop should be resown, if the season has not too far 
advanced. 

When the seedlings are about 4 inches high, the crop is ordinarily 
intercultured with the bullock hoe and hand-weeded. The weaklings are 
then thinned out and the plants left about 18 inches to 2 feet apart, if 
in good condition, but if backward or stunted they are left closer together. 
The plough is finally passed between the rows in September or October. 

Crop . — Flowering begins in October-November, and may last till 
January if the rains are late and favourable. Picking usually commences 
in January and lasts till March or April. The crop is picked at short inter- 
vals, as the cultivators are afraid of their fields being robbed at night. The 
best time for picking is the morning, as the lint is then clean, owing to the 
dew on the foliage. 
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Yield and Cost . — According to Mollison, the average outturn of seed 
and cotton together in the Presidency varies from about 300 lb. per' 
acre in the Karnatak to as high as 446 lb. in some well-cultivated fields 
in Broach. The proportion of clean to seed cotton is on an average about 
one to three. The total cost of cultivation per acre in the Surat district 
he estimates at Rs. 21-13 annas. 

Modifications on above System . — In Surat the average rainfall is Surat 
shghtly heavier than in Broach, but the soil is not so deep nor so dense, 
and there is less risk of seedlings being destroyed by rain. The rotation 
crops are mostly hharif, whereas in Broach they are rahi. J uar is the 
principal rotation crop, always with a subordinate mixture of white tuver. 

Rice is never sown with cotton in Surat. 

The principal variation in cultivation in the Karnatak is due to the‘ xamiitak. 
monsoons — the south-west between June and October, and the north-' 
east between October and December. If sowing were to take place in 
June, as in other districts, the Dharwar crop would ripen in the middle' Dharwar. 
of the north-east monsoon and the cotton be damaged by rain. To 
prevent this, sowing usually takes place in the latter part of August, and 
may be even extended to September. The seedlings are hot thinned 
out to the same extent as in Broach and Suxat, but are left comparatively' 
close together. 

In Hiandesh two forms of cotton are grown, the one on black and the Ktiaudesh. 
other on light soil ; they generally occupy the same field once in three years. 

The Hght-soil crop yields best with heavy rainfall, the black-soil crop 
with moderate rainfall. The seed rate is 10 to 12 lb. per acre and is 
sown, if possible, by June, Picking begins in October and is complete 
in December. In cotton-picking, care should be taken to avoid floss 
which is discoloured and damaged by boll-worm, as such obtains a poorer 
price and its presence lowers the average rate obtained. 

. In selecting seed for next crop, care should be taken to secure bolls seed selection, 
from the largest, healthiest and most copiously fruiting plants. Seed 
should not be taken from plants on which any of the bolls are aflected by « 
boll-worm. As a further precaution against boll- worm, cotton seed 
should, before it is prepared for sowing, be steeped for flve minutes Washing the 
in a I- per cent, solution of copper sulphate and then dried in the sun. 

Disastrous eflects on the cotton crop may be produced by sudden at-’ 
mospheric disturbances. The most tr 5 ?ing consequences are due to heavy Atmospheric 
rainfall, frequent changes of wind, cloudy weather and frost. An disturbances, 
abstract from Mr. Walton’s History of Cotton in Bombay, detailing the 
various diseases caused by these conditions, is given in the Dictionary 
(iv., 70). 

Bxotic Cottons . — Except in the Karndtak, where an American cotton Egyptian, 
has been acclimatised, foreign cottons have failed to take any very pro- 
minent place. In this connection mention may be made of the attempts 
of the late Mr. Tata of Bombay to grow Egyptian cotton beyond the 
Ghats as a rabi crop in the eight months of dry weather that prevail 
between the monsoons. The result may be said to have been a failure. 

At Poona in 1900 two Egjrptian cottons were tried. They had an un- 
healthy appearance from the first, many of the bolls dropped before they 
were ripe, and both together gave an average outturn of only 401 lb., 
lint and seed, per acre. Irri ation 

SIND.— Area and Production. — In Final Merriorandum tot 1906-7 Cotton. 
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on cotton-growing in India, issued by the Government, the total area in Sind 
and its Native States was 24:5,549 acres. The method of cultivation in 
Sind difiers considerably from that pursued in Bombay. The rainfall is 
excessively small, and the greater part of the cotton is cultivated by 
irrigation. An unfailing supply of water can be procured from the Indus. 
Two methods of cultivation are employed. By the first, frequent watering 
is necessary after sowing, and the seed is sown on ridges in holes 
18 inches apart, after the surface has been inundated. By the second, 
no watering after sowing is required. The only care necessary is to 
keep the earth about the stems loose and free from weeds. 

Seasons . — In Upper Sind the crop is sown at the end of February or 
beginning of March, or sometimes as late as May or even June. Picking 
ordinarily takes place in July to August. After picking, cattle are turned 
on to the fields to graze, but the roots are left for a second year. Farm- 
yard manure is used, about 12 maunds to the higJia. In other parts 
of Sind cotton is not cultivated till the canals fill in June, and the crop 
consequently is not picked till November or December. 

Bx otic Cottons. — ^Unlike Bombay, the experiments with Egyptian 
cottons would appear to have been successful. In a report on the experi- 
ments carried on at Dhoro Naro, dated August 30, 1904, Mr. F. Fletcher, 
then Deputy Director of Agriculture, said of ashmouni and abassi cottons 
that they yield a minimum of 1,500 lb, of seed-cotton per acre. The plants 
were irrigated every fifteen or twenty days, at the rate of about 380 cubic 
metres per acre. In his opinion the experiments so far conducted have 
sufficiently demonstrated that on perennially irrigated areas in Sind, the 
Egyptian cottons can be grown normally, and would presumably give 
even a large yield, but the proper time for sowing would be February or 
March, and not, as now practised, June to July. He further holds that over- 
irrigation is often practised on the Jamr^s. The report then concludes 
that if the whole of Sind were put under perennial irrigation (through a 
dam constructed at Bukker) the potentialities of the province for cotton- 
growing could not be surpassed even by the United States. Mr. Fletcher’s 
experience in Egypt gives an importance to his utterance on the question 
of cotton- growing in Sind that carries it to a higher platform than the 
sanguine expectations of many previous writers on Indian cotton- growing. 
The area under Egyptian cotton at present is 1,500 acres, but if Mr. 
Fletcher’s expectations are even partially realised the future may witness 
a greatly increased interest in this subject, much to the advantage of 
India. [0/. Watt, l.c. 225-6.] 

[Cf. Boyle, Cult, and Comm, of Cotton in Ind., 1851, 332-464 ; W. B. Cassels, 
Cotton in the Bombay Pres., 1862; Ann. Kept, on Cotton, Bomb. Pres., 1880-1 ; 
Crop Exper. Bomb. Pres., 1890-1900; Exp. Farm Pept. Poona, 1893-4, 9-10; 
1894-0, 14-6; 1895-6, 18-9 ; 1896-7, 33; Surat Parm, 1900-1, 12-6 ; 

1902-3, 33-5 ; Exp. Farm Pept., Bomb. Pres., 1903-4, 1-13; Middleton, 
Agri. Ledg., 1895, No. 8, 95-100 ; Cottons of Southern Mar atha Country, 7 ; Sind 
and Persian Cottons, ; Text. Journ., Oct. 1897, 1 ; May, 1901, 216-6 ; 
Mollison, Textbook Ind. Agri., 1901, iii. 215-24; Pioneer Mail, Feb. 1, 1901, 
8; Times of Ind., Nov. 9, 1904; Sly, Egyptian Cotton in Sind, in Agri. Journ. 
Ind., April 1906, i., pt. ii., 165-8 ; Fletcher, Improv. of .Cottons in Bombay Pres., 
in Agri. Journ. Ind., 1906, i., pt. iv., 351-89.] 

2. CENTRAL PROVINCES AND BBRAR.—^2At, l.c. 131-4.- Area 
and Production. — On an average of the five years ending 1904-5 the 
tract under cotton represented 23*60 per cent, of the total cotton area in 
British India. In 1904-5 there were 1,492,323 acres in the Central 
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Provinces and 3,069,024 acres in Berar. The comparative importance of 
the various districts may he gathered from the returns for the year named : 

Central Provinces— Wardha, 404,405 acres ; Nagpur, 404,411 ; Nimar, 

298,387 ; Chhindwara, 113,780 ; Berar— Amraoti, 715,127 ; Akola, 743,268 ; 

Wun, 478,211 ; Buldana, 421,768 ; Basim, 362,059 ; and Ellichpur, 

348,591. The yield for the same year was 472,000 bales, or 1,692,857 cwt., 
in the Central Provinces ; 755,000 bales, or 2,696,428 cwt., in Berar. The 
estimated area and yield for the year following were 1,586,000 acres and 
347,000 bales in the Central Provinces ; 3,197,900 acres and 483,000 bales 
in Berar; giving totals of 4,783,900 acres and 830,000 bales. The final fore- Area and 
cast for 1906-7 shows the total area for both the Central Provinces and Berar 1900 - 7 ^°^ ^ 
at 4,852,087 acres, or an increase of 45 per cent, on the decennial average. 

The yield for the same year is estimated at 880,984 bales, an increase of 
about 8 per cent, on the previous year. 

Traffic . — Since 1903-4 the figures of railborne traffic have been inte 1 Trade, 
returned for the Central Provinces and Berar conjointly, consequently 
1903-4 is the last year in which they can be discussed separately. The 
Berar railborne traffic in 1903-4 shows a large export and insignificant 
import. The net exports in 1903-4 came to 2,049,881 cwt., by far the 
major portion going to the town of Bombay, the balance to Bengal Pro- 
vince (practically none to Calcutta), Bombay Presidency and the 
Central Provinces. A fairly large amount is usually shown exported in 
excess of local production, indicating possibly a considerable traffic by road 
that escapes registration. In the Central Provinces the net export 
amounted in 1903-4 to only 846,957 cwt., as compared with 2,049,881 cwt. 
in Berar. The difference is due chiefly to the large quantity the Central 
Provinces import, viz. 143,822 cwt, in 1903-4, far the largest part of which 
comes from Berar, Rajputana and Central India. Almost the whole of 
the exports go to the town of Bombay, an insignificant surplus going 
to the Presidency of Bombay and to Bengal. In 1905-6 the net exports 
from the Central Provinces and Berar together amounted to 4,229,617 cwt. 

Agricultural Operations. — potation. — In Berar, tur ( Cajanus indicus). Associated Crops, 
in the proportion of one-tenth, is generally associated with the cotton 
crop, but in the villages to the south and above the Ghats, hajra 
[Ji^ennisetum typhoideit^n) and til {Sesmnum indicum) sometimes 
replace it. Rotation is regarded as absolutely necessary. On light soils, 
cotton is usually rotated with juar only {Sorghmn vulgare)^ but on the 
rich black soils of the plains, cotton, juar and a rabi crop are rotated alter- 
nately. A plurality of crops is generally grown in the third year, separate 
parts of the field being devoted to wheat, gram, linseed, or laMi {Lathyrtcs 
satimis), and these in their turn are also rotated. Preparatory ploughing 
is not carried out every year, as it is considered to impoverish the soil, 
unless manure be subsequently applied. The advantages of manure are Manures, 
thoroughly understood by the cultivators, but there is great difficulty in 
Berar in obtaining a supply. Poudrette is considered best, and cowdung 
comes next in order. Green soiling is sometimes, but very rarely, resorted 
to. Ploughing generally takes place in December or January, as soon as 
the crop of the year is removed. The fields are always cross-ploughed. Ploughing. 
Harrowing succeeds ploughing, and in the case of unploughed fields is the 
only preparatory operation. 

Seed.— Sovsdng commences with the first fall of rain, in the early 
part of June. The seed of the previous year’s crop is always used, and 
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is prepared arid sown mucli as in Bombay. Ten pounds of seed are con- 
sidered sufficient for an acre of land. Should a period of drought occur 
■RainfaU. after sowiug, the Seed will be destroyed, or if rainfall be excessive it may 

rot. In both cases the crop, must be resown. From 20 to 25 inches of 
rain are enough provided it falls at timely intervals. Under favourable 
conditions the young plant will' put forth four or five leaves in a fort- 
night, and weeding then becomes necessary. Between the rows, this is 
done by the bullock hoe, but on the rows, the weeds are removed by hand. 
Bullock hoeing is carried on at intervals of a fortnight till the pods appear. 

Crop. — The bolls ripen and open in October, and the cotton is then 
Picking. , ready for picking. The first generally takes place at the end of October 
or beginning of November. If the crop is a' good one, three to seven 
Cost. pickings can be made, according to the kind of cotton grown. The total 

cost of cultivation has been estimated at about Es. 13 to Es. 15 per acre. 

In the Central Provinces the method of cultivation does not difier 
Seasons. materially from that in Berar. The soil is prepared for sowing in May to 

June, '.the seed is sown in June; picking commences in November to 
December, and is completed from Frebruary to March. 

[Cf. Medlicott, Cotton Handbook for Bengal, 1862, 254-84 ; dassels, l.c. 
1,94^227 ; Ann. Bept. Ind. (Indust. Sec.), 1894-5, 23-4 ; Fuller, Note on 

Outturn of Land under Principal Crops, Gent. Pro?;., 1894, 26-30 ; : Middleton, 
l.c., Cottons of Cent. Prov, Berar and Khandesh, 12-3 ; F. W. Francis, Cot. Cult., 
in Berar. (ser. H.A.DV), 1898, No. 2 ; R. S. Expcr. Cult, of Egypt. Cotton 

at Nagpur, Dept. Land Pec. and Agri. Cent. Prov., Bull. 1901. No. Z; Exper. Farm 
Repts. Nagpur, 1890-1904 ; Ga^l^, Cotton Cult, andl Trade in Cent. Prov. and 
Berar, in tionrn Ind., April 1907, ii., pt. ii., 171-92.] 

Having devoted so much space to the chief cotton -producing areas 
of India, an effort may now be made to abbreviate as far as possible the 
accounts that follow of the other provinces to the particulars of chief 
importance : — 

D. .P., NIZAM*S DOMINIONS.— Area and Production.— The authoritative figures for 

iv., 13 - . 1903-4, show the area to have been 2,660,713 acres and the yield 982,867 cwt., 

Nizam’s 275,203 bales. The largest cotton area is the Aurangabad Division, which 

Dominions ^ 1903-4 grew 1,464,116 acres. Then follow Gulbarga, 874,032 acres; Bidar, 
232,096 acres ; and Warangal, 75,161 acres. The forecast for 1905-6 reported ah 
area of 2,537,000 acres and a yield of 206,000 bales, or 735,714 cwt. 

The trade returns for 1905-6 show that the net export was 801,144 cwt., or 
65,430 cwt. in excess of the estimated outturn. The exports went chiefly to the 
town and Presidency of Bombay, and a considerable quantity to the Madras 
ports. 

D. .P., 3. RAJPUTANA AND CENTRAL INDIA.-Area and Production.— 

iv., 96- . area for 1904-5 was 469,000 acres in Eajputana and 846,000 acres in Central 
Rajputana India, a total of 1,315,000 acres. The yield for the same year was 1,150,000 
and Central 322,000 bales. The estimated area and yield for the following year 

^ were 289,000 acres and 61,000 bales in Eajputana ; 968,000 acres and 

129,000 bales in Central India. The latest statistics (1906-7) estimate an 
area of 428,000 acres in Eajputana; 1,117,000 acres in Central India ; 
with a yield in bales of 176,000 in Eajputana ; 291,000 in Central India, 
giving totals of 1,545,000 acres and 467,000 bales. 

The net export trade of Eajputana and Central India amounted in 1905-6 
to 856,934 cwt., and as the estimated outturn in that year was 190,000 
bales, or 678,571 cwt., the exports for the year were considerably in excess, 
of the outturn. The largest share of the exports go to the town of Bombay, 
the United Provinces and the Presidency of Bombay. The Central Pro- 
vinces, the Panjab, and the towns of Calcutta and Karachi also receive 
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considerable quantities. The imports come chiefly from Bengal, the 
United Provinces, the Central Provinces and Berar. 

AGRICULTURAL GPBRATIONS.--RotatIoii. — The soils are fertile though light. 

They fall under Middleton’s third class, which yields the Bengals of commerce. 

The plant is grown as a mixed crop, usually with til^ arhdr {Cajnnun indicn^) and 

san ( Crotaia via Jti itcew ) , etc. The ground is prepared by ploughing and manuring. Manures. 

The seed is then sown broadcast in the month of April or June, and the land Sowings, 
immediately after is lightly ploughed and later on again ploughed. Picking Seasons, 
commences in October and is completed by the end of the year. The cost of Cost, 
cultivation has been estimated at Rs. 25 per acre. [Of. J. Forbes Royle, ^.c. 

309-29 ; Medlicott, l.c. 1862, 243-53 ; Middleton, Hajputana Cotton, l.c. 16.] 

4. MADRAS. — Watt, l.c. 128-31, 151. — Area and Production. — ■ D.E.P., 
Madras ordinarily grows about 14 per cent, of the cotton crop of British 99 - 108 . 
India, or 9*2 per cent, of the entire cotton area. In 1904-5 the total was Madras. 
2,007,297 acres. The principal districts are usually the following (the 
figures denoting the acreages in 1904-5) : — Bellary, 408,388 ; Karnul, 

268,067 ; Tinnevelly, 250,521 ; Coimbatore, 256,948 ; Guntur, 210,487 ; 

Anantapur, 171,051 ; Cuddapah, 127,854. The yield for the same year 
was 132,000 bales, or 471,428 cwt. The estimated area and yield for the 
following year were 1,634,000 acres and 148,000 bales (528,571 cwt.). The 
latest available figures for the year ending December 1906 show an esti- 
mated area (raiyatwari) of 1,544,000 acres, with a yield for the same period 
of 151,000 bales. 

Traffic. — The most noteworthy point regarding the trade of Madras 
in 1905-6 is the fact that the exports from the Presidency exceeded the 
outturn. The net export was 864,947 cwt., or 336,376 cwt. in excess of the 
outturn, which was drawn from beyond the Presidency. The Madras ports 
had a net import by rail of 932,336 cwt., and by sea coastwise of 10,195 cwt., 
thus giving a total import of 942,531 cwt. The foreign exports came to 
800,479 cwt., and this left 142,052 cwt. as the supply of theMadras town mills. 

AGRICULTURAL OPBRATIONS.— Forms of Plant. — There are two forms of in- Two Crops, 
digenous cotton usually grown in Madras, one depending on the south-west 
monsoon, the other on the north-east. The former is sown between May and Seasons. 

July, the latter, between September and November. In Tinnevelly both are 
sown in the same season, October to November. In the Tamil districts these crops ’ 
are known as uppam and nadam. The uppam crop is generally sown on black 
cotton soil, the nadam on red or gravelly soils. These produce the four com- 
mercial forms known as Tinnevellys, Westerns, Coconadas and Salems. Manure Manure, 
is seldom added, but cowdung or wood-ashes may sometimes be lightly scattered 
over the ground ; and if cattle are not permitted to browse on the fields, the 
leaves and twdgs of the previous year often remain, and thus very possibly carry 
disease from one crop to another. Irrigation is seldom resorted to, and the raiyat irrigation, 
has to depend for the successful growth of his crops on the periodical rains. 

Rotation. — In exceptional cases cotton is grown continuously, but the general Associated Crops, 
practice is to have a rotation. The principal rotation crops are kambd 
typitoidenm.) and vardgu {JPaniottm miUnceiini)^ sometimes also cholam 
{jsorgnrtnh vuigare) and horse Or Bengal gram. If the land is clean, three plough- Ploughing, 
ings before sowing are ordinarily sufficient, but more may be necessary. The soil 
is ploughed in a drier condition than for grain crops. 

Seed .- — ^The seed, which has to be prepared as in other provinces, is generally 
sown broadcast, and as a rule the same stock is sown over and over again. 

The seed rate is about 10 lb. per acre. In some districts, however, it is drill- 
sown in parallel lines, alternately with pulse. The seedlings appear between' 
the third and seventh day. When they are three weeks old the plantation is 
hand- weeded, and the process repeated several times during growth. The w 
plants begin to flower about the fourth and to ripen their fruit about the sixth 
month of their growth. In some cases, this , does not take place till the eighth Seasons, 
month. La. Tinnevelly, however, the first blooms appear in the third month 
after sowdng and the ffist bolls open in the fourth month. 

Crop.— The pods, as a rule, are not collected as they ripen, but are allowed 
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to remain until the whole crop of the field is ready. The time of harvestina; 
varies, according to the district and time of sowing, from January to August. The 
cotton crop in Madras seems to be specially liable to the attacks of numerous 
insects and fungal parasites. An ordinary crop of cotton (in form of seed-cotton) 
in Tmnevelly runs from 750 to 900 lb. per acre, while 500 lb. is stated to be a 
fair average when all sorts of soil are taken into consideration. The cost of 
cultivation varies considerably in different districts. In Anantapur it has 
been estimated at Rs. 2-13-2 per acre; in South Canara at Rs. 14 per acre. 
[<7/. Buchanan-Hamilton, t/o-wm. through Mysore^ etc., 1807, ii., 157-8, 221-3, 
254, 313-4, 326-7, 450-1, 545; Royle, Z.c. 464-537; Cassels, l.c. 262-3; 
J. Talboys Wlieeler, Handbook on Cotton Cult, in Madras Pres., 1862 ; Gribble, 
Man. of Cuddapah Hist., 1875, 201-4 ; Nicholson, Man of Coimbatore, 1887, 
232-5 ; Cotton in Madras Pres., Agri. Dept. Mad., Bull. 1890, No. 9 ; S. Iyer, 
Pept. on Growth of Cotton in Tinnevelly, Agri. Dept. Mad., Bull. 1891, No. 19 ; 
Middleton, l.c. 7-9 ; Pept. on Operations Agri. Dept. Mad., 1903-4, 5 ; Madras 
Weekly Mail, Sept. 8, 1904, 248; Nov. 24, 1904 ; Proc. Agri.-Hort. Soc. Mad., 
April- June 1905, 28-31, 36-7.] 

MYSORE AND COORO.—Area and Production, — The area under 
cotton in 1904-5 was 71,000 acres and the yield 17,857 cwt., or 5,000 bales ; 
in 1905-6, 76,000 acres with the same yield. The principal districts are 
CJhitaldrug, Tumkur, Mysore and Shimoga. The final estimate for 1906-7 
shows a total of 89,000 acres and a yield of 10,000 bales. In 1905-6 
Mysore had a net export of 40,287 cwt., or 22,430 cwt. in excess of the 
estimated outturn. Almost all went to Bombay Province, while small 
quantities found their way to the Province of Madras, the Madras ports 
and the town of Bombay. The imports came from the Provinces of 
Bombay, Madras, and the town of Bombay. 

Cotton is not an important crop, and there is little of an exceptional 
character to be recorded regarding either the plant grown or the methods of 
cultivation pursued, except that after giving a crop the plants are cut down 
close to the ground, and in a month after the succeeding rainy season they 
produce a second crop about twice as large as the first. This appears 
to be one of the few records in modern times of the pruning of cotton. 
Hove records, however, that in Gujarat the red-fiowered plant was 
regularly pruned during his time (1787). The older writers on cotton 
frequently allude to the practice prevailing in the West Indies. [Gf. Watt, 
l.c, 94, 259, 286, 309, 322,] It is curious that it should have survived in 
Mysore, a country closely connected with one of the once famed red-flowered 
cottons. \Cf. Buchanan-Hamilton, ^.c. 1807, i., 40,203, 378-9, 411; iii., 
323-4, 351 ; Lewis Kice, Mysore Gaz., 1897, i., 125-6.] 

5. PANJAB.—Area and Production. — On an average of the five 
years ending 1904-5 the area under cotton in the Panjab represented about 
7‘3 per cent, of the total area under cotton in British India. Por 1903-4 
the Panjab area, including the North-West Prontier and Native States, 
was 1,747,000 acres and the ^deld 1,492,857 cwt., or 418,000 bales. The 
estimated area for the following year (1905-6) was 2,017,000 acres and 
the yield 205,000 bales, or 732,142 cwt. The final forecast for 1906-7 
gives the area as 1,408,000 acres in the Panjab and 61,000 acres in the 
North-West Prontier, a total of 1,469,000 acres and yield of 370,000 bales. 
The most extensive areas returned for 1904-5 were: — Lyallpur, 165,849, 
acres; Lahore, 142,621; Hissar, 96,862; Rohtak, 95,880; Gurgaon 
92,859 ; Karnal, 75,008 ; Multan, 70,342 ; Gujranwala, 53,488 ; Shdhpur, 
31,155 ; and Montgomery, 37,474. In the North-West Prontier, Peshawar, 
19,658 acres. 

Traffic. — The net exports from the Panjdb in 1905-6 amounted to 
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568,307 cwt. As the outturn in the same year was 732,142 cwt., it 
exceeded the net export by 163,835 cwt. The largest quantity goes^ 
the port town of Karachi, while considerable quantities also are consign^ 
to the towns of Bombay and Calcutta. The imports come chiefly from 
the United Provinces. Delhi is the most important manufacturing centre 
in the province. 

Soils, Maxiiires, etc . — The soil of the Panjab is generally well suited to the 
cultivation of cotton, if irrigated or subject to inundation. All kinds of productive 
soils appear equally well adapted. Manure is frequently applied, and irrigation 
either by canals or wells is the general rule. In some of the eastern districts 
cotton is raised as an unirrigated crop, but nearly always in positions where 
the young plants can, if necessary, be watered from a neighbouring tank. The 
crop is generally mixed with others, of which the commonest are tzl, melons and 
pulses. Throughout the eastern districts it is the usual practice to sow 
JUihisctts eitnnahiniis in strips along the edge of the cotton fields, or in 
alternate rows with the crop. In the Central Panjab certain leguminous crops 
(species of MeUiotus, T^'igoneiia, etc.) are commonly sown with the cotton, 
as an after crop to be used as fodder for well-bullocks. 

Seasons, Crop, etc . — The period of sowing varies in different parts of the 
province and is largely influenced by the rainfall and the race of plant grown, 
as also the altitude of locality. In Gurgaon from March to May it is sown near 
wells, or where there are other means of irrigation, and in June to July on rain 
lands as soon as the first showers break. In Shahpur and other districts sowings 
generally go on from the middle of February to the end of March, and in well- 
watered lands to April or May. The seed is sown broadcast at about the rate of 
8 to 12 seers to the acre. The crop requires to be weeded and watered several 
times during growth. Picking takes place about November and December. 
The pods do not all ripen at once, and it is necessary to go over the field several 
times. Picking ought to be completed before January owing to the danger of 
loss from frost. It is difficult to give a precise statement as to the cost of cialtiva- 
tion. It differs considerably in some districts, and largely depends on the method 
of irrigation and the use or not of manure. On land both irrigated and manmed, 
the highest figures quoted are in Jalandhar, Rs. 37-13-4 per acre; the lowest 
in Jhang, Rs. 10-0-9 per acre. \Cf. Royle, l.o. 301-9 ; Medlicott, l.c. 218-28, 
233-42 ; Stewart, Ph. PI., 1869, 22 ; Diat. Qaz. Pb., 1890-1902 ; Settl. Rept. 
Jallandar, 1892, 123-4 j Middleton, l.c. 14^5.] 

Kash ir. — Lawrence {Valley of Kashmir, 1895, 340-1) gives the 
following account of cotton. It is found all over Kashmir up to certain 
elevations. Never less than three ploughings are given before sowing, 
and the clods are also pulverised by mallets. The seeds are soaked in 
water and mixed with ashes, but beyond this the plant receives no 
manure^ Sowing takes place at the end of April and in May, and 
about 48 seers of seed are sown to the acre. It is cultivated only for 
home consumption. The outturn is generally stated to be about two 
maunds (164 lb.) per acre. 

6. UNITED PROVINCES.— Area and Production. — On an average of 
the five years ending 1904-5, the cotton crop in these Provinces represents 
about 6*6 per cent, of the total cotton area in British India. In 1904-5 
the area, including Native States within provincial boundaries, was 

1.201.000 acres. In Agra, the districts of Ahgarh, 152,407 acres ; Muttra, 
146,981; Agra, 118,591; Bulandshahr, 109,570; Meerut, 76,866 ; 
Etowah, 61,090 ; Hamerpur, 52,629; Cawnpore, 52,363; and Banda, 
43,591. In Oudh, the districts of Hardoi, 11,816 ; Unao, 10,776 ; and 
Lucknow, 2,579. The yield for the same year was 1,314,285 cwt., or 

368.000 bales. For 1905-6 the total area for the Provinces was 1,372,000 
acres and the outturn 394,000 bales, or 1,407,142 cwt., while the final 
estimate for 1906-7 gives an area of 1,489,000 acres and a yield of 638, OCX) 
bales. . In connection with this subject an interesting article by Moreland, 
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(Agri, Journ, Ind,, 1906, i., pt. i., 37-43) on the conditions determining 
tile area sown with cotton in the United Provinces should be consulted. 

Traffic. — The net export trade of the United Provinces amounted in 
1905-6 to 1,497,159 cwt., or 90,012 cwt. in excess of the outturn. The 
exports went chiefly to the ports of Bombay and Calcutta and to the 
Panjab, small quantities also going to Bengal, Eajputana and Central 
India. The imports largely came from the Panjab, Eajputana and 
Central India, while smaller quantities also came from the Central 
Provinces, Berar and the port of Bombay. The chief manufacturing 
centre is Cawnpore. 


rncertain 

osition, 

low Yield. 


uotation. 


field. 


Isotic Cottons. 


SoilSf Rotation, etc. — The best grade of cotton soils in the Provinces are rich 
loams, which are either directly manured or reap some benefit from manure 
applied to a previous crop. Cotton is also grown on poor soils such as the cal- 
careous tracts in the neighbourhood of the great rivers. At present cotton 
appears to have no definite place in the systems of cropping in vogue, which is 
said to be partly due to the uncertain distribution of raiiifall and the consequent 
uncertain nature of the crop, partly to the low yield and the narrow margin of 
profit usually secured. Subbiah {Cult, of Longer-stapled Cottons at Cawnpore 
Exper. Station, 1901, 28) suggests various rotations which those interested should 
consult. On the better classes of soil the crop is generally grown alone, except 
where rows of arhar are sown at intervals of 5 to 7 yards, but on poor ground it 
is almost invariably associated with four or five subordinate crops, of which 
arhar and til are the chief. Subbiah recommends particularly in the cultivation 
of longer-stapled cottons on irrigable lands, a mixture of cotton ap-d maize in 
alternate rows at a distance of IJ to 2 feet. The seed is sown broadcast generally 
about the middle of June and then ploughed in. The seed rate is about 4 to 6 
seers per acre. Irrigation is applied only to about one field in seven. Picking 
commences about the beginning of October and is in progress from then till the end 
of January if not cut short by frost. If the plants are allowed to remain after 
J anuary and are watered and hoed two or three times, a second gathering even 
better in quantity and quality may be obtained in May and June. On the 
richer classes of irrigated land Subbiah gives 140 to 230 lb. of clean fibre as an 
average outturn per acre for the rainy-weather crop, and about as much for the 
hot-weather crop, giving a total of 280 to 460 lb. of fibre. The cost of cultiva- 
tion per acre as estimated by Outhie and Fuller amounts to Es. 22-9, but by 
Subbiah at the Cawnpore Station from Es. 61 to Es. 73. 

Exotic Cottons. — Subbiah’s report deals mainly with the efforts made at 
the Cawnpore Experimental Farm to grow long-stapled American and Egyptian 
cottons. As a rule the American cottons did better than the Egyptian, since it 
was found the growing season was too short to allow the latter coming to maturity. 
It is, therefore, laid down that in introducing long-stapled cottons, it is essential 
that those be chosen which mature in their native habitat in about the same 
time that the local country cotton does. {Cf. Eoyle, Cult, and Comm. Cotton 
in Ind., 1851, 262-301 ; Medlicott, Z.c. 165-218, 229-32 ; Exper. Farm Repts. 
Cawnpore, 1890-1904 ; Middleton, l.c. Cottons of United Prov., 15-6 ; Subbiah, 
Cotton Acclim. at Cawnpore, in Pioneer Mail, March 17, 1899, 27 ; Bept. Govt. 
Pot. Card. Saharanpur, 1904, 3-4.] 


XE.P., 1 . BENGAL.— Area and Production. — In the province of Bengal as now 

V., 133-9. understood, the area tinder cotton represents only about 0*6 per cent. 
Jengal. total area in India. In 1904-5 tbe estimated area and yield were 

78.000 acres and 20,000 bales (71,428 cwt.) ; in 1905-6, 73,000 acres and 

17.000 bales (60,714 cwt.) ; while the most recent estimate for 1906-7 
jeaaiLd ./forecasts tlie area at 76,477 acres (39,947 acres early cotton and 35,530 

" late) and the yield 16,030 bales (6,250 early and 9,780 late), or 57,250 cwt. 
Tbe districts with largest areas are :~Saran, 14,400 acres ; Sambalpur, 
11,693 ; Santal Parganas, 10,700. ; Singhbbum, 7,000 ; Manbbum, 5, 100 ; 
DarbLanga, 3,792 ; Cuttack, 3,400 ; Muzaflarpur, 3,000, etc. 

Traffic.— The trade returns for 1905-6 show tbat the Province of 
‘ Bengal, exclusive of Calcutta, made a net import of 86,224 cwt. Tbe 
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outturn for the same year was 60^714 cwt., so the total amount available 
for local purposes was 146,938 cwt. The town of Calcutta imported by rail Local 
and river and by sea (coastwise) 1,063,601 cwt. and exported 90,596, giving 
a net import of 973,005. By adding the foreign imports (2,331 cwt.) we get a 
total net import of 975,336 cwt. The foreign exports for the same year 
were 498,567 cwt., so that the amount available for the Calcutta mills was 
474,769 cwt. Including the supply for the province (146,938 cwt.), a total 
of 645,505 cwt. met the local consumption. 

Crops, Seasons, etc. — There are generally speaking two cotton crops in Two Crops. 
Bengal, the early, sown during the monsoon rains and harvested during the cold 
weather, and the late, sown at the close of the rainy season and harvested during 
the hot weather. Early cotton is grown chiefly in the Santal Parganas, Sam- 
balpur, Manbhum, Singh bhum and Angul ; late cotton in Saran, Muzaffarpur 
and Darbhanga. 

It is not deemed necessary to detail the methods of cultivation or other such Bihar Oottoa. 
particulars, since the crop is hardly of sufficient value. In Saran (the largest cotton- 
growing district of Bengal) cotton is sown as a secondary crop, the seed being 
sown broadcasted. The so-called hhadoi cotton of Saran is sown in January 
and February and reaped in August ; the hysakhi sown in June and July and 
harvested in April. Maxwell- Lefroy {Notes on Cotton in Bihar, Bull. Agri. Res. 

Instit., Pusa, Feb. 1904) mentions three ways by which cotton cultivation 
might be improved — by drainage, growing with other crops, and sowing at 
another time of year. He considers the failure of cotton in Bihar as due 
largely to its inability to withstand the wet season, and the improvements 
he suggests have as their main object the lessening of the effects of the wet 
weather. lie advises sowing in August to October instead of June as the young Change in 
plants would not then have to struggle through the long rainy season, and the Seasons, 
insect pests, which are worst in J une, J uly and August, would not affect the crop 
seriously. In a note drawn up at the request of the Lieutenant-Governor of 
Bengal, MolHson {Ind. PI. Oaz., March 12, 1904, 345) gives an account of recent 
experiments in Bihar, which the reader should consult ; also the efforts made 
by Messrs. Shaw, Wallace & Co. of Calcutta to grow tree cottons in various Tree Cotton, 
parts of the province. Particulars of these latter experiments have been given by 
Sly {Proc. Qovt. Ind. Dept. Rev. and Agri., March 1905.) [Cf, Boyle, Cult, 
and Comm, of Cotton in India, 1851, 241-62,* Grant, Rural Life in Bengal, 

1860, 187-8 ; Hunter, Stat. Acc. Beng., 1877, xvi., 105, 342-3 ; Sen, Rept. 

Agri. Stat. Dacca, 1889, 51-2 ; Basu, Agri. Lohardaga, 1890, pt. i., 71-3 ; 
ii., 35-7; Banerjei, Agri. Cuttack, 1893, 8^8; Middleton, l.c. 9-12; Banerjei, 

Monog. on Cotton Fabrics Beng., 1898 ; Mukerji, Handbook Ind. Agri., 1903 ; 

Natural Fert. available for Cotton in Ind., Dept. Rev. and Agri. Proc., May 
1904; Ind. PI. and Card., Dec. 3, 1904; Feb. 18, 1905, 118-9; Capital, 

Jan. 14, 1904, 50.] 

8. EASTERN BENGAL AND ASSAM,— Area and Production,— The p.E.P., 
area under cotton represents some 0*3 per cent, of tbe total under cotton iv., 139-46. 
in British India. In 1904-5 it was estimated at 50,000 acres and the E* Bengal 
3 deld 17,000 bales (60,714 cwt.) ; in 1905-6 at 61,000 acres with the same Assam, 
yield ; while the latest forecast, namely for 1906-7, puts the area at 
57,333 acres and the yield at 13,680 bales (48,857 cwt.). The Chitta- 
gong hill tracts are there shown to have an area of 26,636 acres ; Garo 
hills, 23,000 ; Nowgong, 3,400 ; Sylhet, 2,060 ; Khasia and Jaintia hills, 

1,000 ; while smaller areas are recorded in Cachar, Sibsagar, Goalpara, 

Jalpaiguri and Kamrup. 

[Cf. Montgomery Martin, Hist. Antiq., etc., E. Ind., 1838, hi., 665, 671, 686-8, 

694; Hunter, Stat. Acc, Assam, 1879, i., 252 ; ii., 151, 191, 225-6, 288 ; Middle- 
ton, Assam Cottons, l.c. 18-20 ; Ann. Rept. Dept, Land Rec. and Agri. Assam, 190 1-3, 

22 ; Capeia?, May 19, 1904.] 

BURMA,— Area and Production* — Burma produces about 0'9 per D. .P., 
cent, of the total cotton crop of British India. The area for 1904-5 was IAS- . 
estimated at 189,000 acres and the yield 139,285 cwt., or 39,000 bales. 
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TLe relative importance of the chief localities in Upper Burma may be 
expressed by the returns of the year named : — Myingyan, 65,511 acres ; 
Sagaing, 49,575 ; Meiktila, 36,161 ; Lower Chindwin, 13,672 ; and 
in Lower Burma, Thayetmyo (Lower Burma portion), 12,275. In the 
following year (1905-6) the estimated area and outturn were 183,000 acres 
and the yield 35,000 bales (125,000 cwt.) ; while for 1906-7 the estimates 
were 186,000 acres, with the same yield. 

Traffic. — The trade returns for 1905-6 show that Burma had a net 
export of 39,225 cwt. The outturn for the same year was 125,000 cwt., 
so the net supply available for local consumption was 85,775 cwt. Almost 
all the exports went to Calcutta, but small quantities were also sent to 
Bombay port and to Pondicherry. 

Crops, Seasons, etc, — The most suitable areas for cotton are found in the dry 
zone of Upper Burma. It is there cultivated on good and medium black cotton 
soil but is also found on inferior soils of a lighter colour. Burkill (in a Report 
on Cotton in Burma dated March 25, 1904) states that cotton is grown on 
kain land (land periodically flooded by rivers), on taung yas (forest clearings), 
and on ya (high, dry land). On kain land the seed is sown in September after 
the floods have left the ground, but such cultivation is now rare. On forest 
clearings cotton is also said to be imimportant, as the land is more serviceable 
for other crops. The most important, therefore, is the third, viz. cotton grown on 
high, dry land. 

Two kinds of cotton are in general cultivation, the annual (wa-gale), which is 
sown in A.pril and May and yields from October to December, and* a perennial, 
{wa-gyi) which is sown at the same season as the annual but continues on the 
fields for three years and yields annually in February or March. The annual is 
most extensively grown. Wa-gyi is a common crop in Minbu and Thayetmyo, 
but rare elsewhere. Manuring is general, farmyard manure being considered 
best. The yield per acre of seed-cotton Burkill gives as follows : — on first-class 
soil, 73 viss (viss = 3*65 lb.); second-class soil, 42 viss; third-class soil, 32 viss. 
In 1901-2 the average yield per acre of clean cotton for the whole province 
was only 80 lb. ; according to the figures discussed in the Dictionary (taken from 
reports by the Deputy Commissioner of Meiktila), the yield would appear to 
average from 125 to 250 viss an acre of seed- cotton. [Gf. Browne, Stat. and 
Hist. Acc. Thayetmyo, 1873, 87-8; Rept. on Settl. Oper. Meiktila Dist., 1896-8, 
7-8; Arnold, Monog. on Cotton Fabrics and Cotton Indust. Burma, 1897, 16-8; 
Upper Burma Gaz., 1900, ii., pt. 1, 363 ; Rept. on Settl. Oper. Myingyan, 
1899-1901, 32, 42 ; Mollison, Rept. on Cotton Cult, in Burma, Aug. 18, 1904 ; 
Rangoon Times, July 3, 1903 ; Sly, Cotton Cult, in Burma, in Agri. Journ. 
Jnd., 1906, i., pt. iii., 253-4.] 

IV. SOILS AND MANURES. — As already mentioned, Middleton 
{Agri. Ledg., 1895, No. 8, 117) classifies the Indian cotton soils into three 
well-marked sections : — (1) rich black clay soils, such as those of Surat 
and Broach, which produce the finest cottons ; (2) soils like those of Kathia- 
war, Khandesh, Berar and the Central Provinces, that produce the second- 
grade cottons ; and (3) a very large area, too sandy or with too small a 
rainfall to ripen the finer cottons — the source of the Bengals of com- 
merce. Bombay Presidency has soils and climates of all three grades, 
but it is much more favourably placed than other provinces, by having 
a larger proportion of both the first and second grade soils. 

In his paper on Indian soils, Leather {Agri. Ledg., 1898, No. 2) makes 
four main heads : — the Indo-Gangetic alluvium ; black cotton or regur ; 
red soils lying on metamorphic formations (in Madras) ; and laterite 
soils. The first consists generally of a yellow- coloured alluvium, some- 
times sandy, sometimes stifi clay. The only rocky particles larger 
than sand which this expanse of land contains is the nodular lime- 
stone, hanhar. (For theory of formation, see p. 711.) Leather 
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states tliat in tlie samples he examined, the amount of phosphoric acid, 
though small, was more than in other Indian soils. The commonest form 
of red soil is a sandy clay coloured by iron peroxide. It may be derived 
from the rocks in situ ox from the same products of decomposition washed 
by rain to lower levels. Laterite soils are simply soils lying on or adjacent 
to laterite rocks. The composition of both these classes, according to 
Leather’s analyses, varies considerably, but, like other soils of India, both 
are deficient in phosphoric acid and nitrogen. 

It is on the black cotton or regur soils that Indian cottons are generally 
grown. Typical regur areas are well represented in the Bombay and 
Madras Presidencies. The condition indicated may be described as a 
highly argillaceous, calcareous clay, very adhesive when wet, and from 
its absorbent nature expanding and again contracting to a remarkable 
extent. In consequence, during the hot weather, such soils become 
fissured in every direction by huge cracks, which in depth vary greatly. 
In some parts, for example at Akola, they have been reported as seen from 
40 to 60 feet deep. Underlying the regur is a bed of yellow- white earth 
consisting of clay, lime and sand intimately mixed. It has generally been 
supposed that the black colour is due to an admixture of organic matter, 
but Leather is of opinion that this cannot be the case, but that it must be 
due to the presence of some mineral substance. He also holds that these 
soils are not inordinately fertile. In the matter of phosphoric acid and 
nitrogen they are very poor. The fact that they do produce crops liberally, 
he thinks, is due to their power of retaining moisture and to their contrac- 
tion, which not only forms deep and wide fissures, but causes the surface 
to crumble to a powder, which, getting carried into the larger fissures, 
thus brings about a continual inversion of the soil. 

As regards the manuring of cotton crops, it has been proved by ex- 
periment that cotton responds promptly and profitably to a judicious 
fertilisation. The following account is taken from the results of the 
experiments carried out by the United States Department of Agriculture. 
It may be stated in the first place that a complete fertiliser is needed for 
cotton, i.e. one containing soluble phosphoric acid, potash and nitrogen. 
Neither phosphoric acid nor potash give as good results separately as 
when combined. The most effective constituent is phosphoric acid, 
but nitrogen alone has little or no efiect. The best form of nitrogenous 
manure appears to be cotton-seed meal and nitrate of soda. The pro- 
portions of the three constituents in a complete fertiliser should accord- 
ingly be approximately, nitrogen 1 part ; potash 1 part ; phosphoric acid 
34 parts. The quantity used per acre varies widely with the nature and 
condition of the soil, but the maximum should be an amount yielding 
nitrogen 20 lb ; potash 20 lb. ; phosphoric acid 70 lb. The profit from 
manuring cotton is much increased by antecedent proper preparation 
of the soil. Farmyard and similar bulky manures are said to be more 
efficient as soil- renovators than as specific fertilisers for cotton. The 
concentrated fertiliser should be applied in the drill, not broadcasted, at 
a depth of not more than 3 inches, and well mixed with the soil. 

\Cf. Voelcker, Improv, Ind. Agri.j 1893, 47, etc. ; McBryde, JE'ert. for Cotton^ 
U,S. Dept. Agri. Bull. 1894, No. 14; Anderson, Fert. required by Cotton, etc., Agri. 
Exp. Stat, Auburn, Alabama, Bull. May 1894, No. 57; White, The Manuring of 
Cotton, in Dabney, The Cotton Plant, etc., 1896, 169-96; Duggar, <7o-oper. Fert. 
Exper. with Cotton, Agr i. Exper. Stat., Auburn, Alabama, Bull. Feb. 1899, No. 102 ; 
Mollison, Textbook, Ind. Agri., 1901, i., 22-3, 28-31 ; Francis Watts, Mafiur- 
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ing of Cotton, quoted in Ind. PI. and Gard., Aug. 12, 1905, 558 ; Clouston, Arti- 
ficial Pert, for Cotton in C. Prov., in Agri. Journ Ind., 1907, ii., pt. ii., 116-22.] 
V, DISEASES AND PESTS. — While many writers make mention 
of a “ deterioration” of the cotton plant as having taken place in India, 
remarkably little has been said of the actual diseases of the crop. Com- 
pared with tea or cofiee, Indian cotton can hardly be said to be afiected 
with disease further than failure of crops through unfavourable seasons. 
Maxwell-Lefroy, Entomologist to the Government of India, has, however, 
recently issued some useful and suggestive Notes on Cotton in Bihar 
{Bull. Agri. Res. Inst. Pusa, Feb. 1904) in which he gives brief accounts 
of some 14 pests met with in the cotton of that province, of which 
3 are at present known in Bihar only and 11 are general to the cotton 
tracts of India. He groups these pests under four sections as follows : — 
(a) Insects attaching the leaves and seen chie-fiy ufp to Seftemher. — Under 
this series he places the following : — (1) hairy caterpillar ; (2) cotton- 
leaf caterpillar ; (3) the cotton bud- worm ; (4) spotted boll- worm ; 
(5) the white weevil ; and ( 6 ) the cotton leaf-hopper, (b) Insects in the 
stem: (7) the stem-borer and (8) the stem- weevil, (c) Insects in the 
boll: (9) the spotted boll- worm and (10) the pink boll- worm ; (11) the 
red cotton-bug ; and (12) the dusky cotton-bug. {d) Miscellaneous : (13) 
the mealy bug ; and (14) the large bhster beetle. 

He then concludes with a recommendation to destroy systematically 
all traces of the pests as they appear. In August and September a 
careful outlook should be kept for boll-worms, and all shoots or bolls 
showing signs of these should be destroyed. More recently Maxwell- 
Lefroy has issued a paper entitled The Insect Pests of Cotton in India 
(Agri. Journ. Ind., 1906, i., pt. i., 49-61 ; also Memoirs Dep. Agri. Ind., 
1907, i., No. 2). This will be found to furnish fuller details of six of the 
more important of the pests, while a further note (The Pests of Introduced 
Cottons, 1907, ii., pt. iii., 283-5) furnishes a few particulars regarding 
the pests to which exotic cottons are liable. 

A curious disease often present to a large extent in India is known to 
the Natives as gosai or tulsi (the OdmumA^e). The former name ('‘ the 
ascetic”) denotes the non-fLowering and fruiting of badly afEected plants, 
and the latter their colour and general appearance seen at a distance. 
The leaves, at first large and exceptionally vigorous, ultimately curl up 
and become small, very numerous, and are then seen to be coated with a 
woolly formation known as Erinosis — a growth at first supposed to be of 
fungal origin but now definitely ascertained to be caused by a imte {Phy~ 
toptus gossypi). This perplexing pest is often very prevalent in 
Gujarat, as much as 5 to 10 per cent, of the bushes being thereby 
rendered more or less non-productive. It might be dealt with similarly 
to the treatment of Erinosis on the vine or other plants, namely by 
sulphur or kerosene emulsion. [G/. G. F. Atkinson, Diseases, and L. 0. 
Howard, Pests, in Dabney, The Cotton Plant, 1896, 279-350.] 

esistant. — 0. F. Cook has written a highly interesting and most sug- 
gestive report on Weevil-resisting Adaftations of the Cotton Plant (TJ .8 . 
Deft. Agri. Bull., 1906, No. 88). The form specially investigated is the 
hehchi cotton of Guatemala. This he describes as a dwarf annual short- 
season variety withnumerous features which,in the absence of sufiS.cientnum- 
bers of hele^s (the so-called Guatemalan ant that kiUs the weevil), affords 
material assistance in protecting the crop against the ravages of that pest. 
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Tile plant in question matures very early and is more productive than 
migEt be expected. He classifies the protective developments into the 
■following (1) those calculated to avoid the w^eevils by general habits of 
growth ; (2) those which exclude the weevils or at least hinder their opera- 
tions in the buds and bolls ; (3) those which attract insect enemies such 
as the weevil-eating hele'p ; and (4) those which prevent the development 
of the weevil larvse even after the eggs have been laid. 

[Cf. Publications of U.S. Dept. Agri. : — Riley, Cotton-worm and Boll-worm 
\Entomol.\ 1885, 1-381 ; and Bibliography, 382-4 (numerous plates) ; Malley, 
Boll-worm of Cotton, {Entomol.) Bull. 1891, No. 24; Howard, Insects that Affect 
Cotton PI. [Entomol.), 1897, No. 47 ; Smith, Wilt Disease of Cotton, [Veg. Pathology) 
Bull. 1899, No. 17 ; also Orton, Bull. 1900, No. 27 ; Hunter, The Mexican 
Dotton-holl Weevil, Farm. Bull. 1904, No. 189 ; Quaintance, The Cotton Boll-worm, 
Farm. Bull. 1904, No. 191 ; Cook, Habits of Kelep or Guatemalan Cotton-boll 
Weevil Ant, [Entomol.) Bull. 1904, No. 49 ; XJ.S. Yearbook Dept. Agri., 
1904, 475-88, t. Ixvii. ; Hunter and Hinds, Mexican Cotton Boll-weevil, [Entomol.) 
Bull. 1904, No. 45 ; 1905, No. 51 ; Hunter, Controlling Boll-weevil in Cotton 
Beed and at Ginneries, Farmer" s Bull. 1904, No. 209 ; also Use of Paris Green, 
Farmer" s Bull. Nos. 211, 216 ; Quaintance and Brues, The Cotton Boll-worm, 
iEntomol.) Bull. 1905 No. 50 ; Lewton-Brain, West Ind. Bull., 1904, v.. No. 2, 
178-94 [Anthracnose) ; 1905, vi., No. 2, 117-23 [Black Boll.).] 

VL CLEANING, GINNING AND BALING, BTC.— The scientific 
officers who accompanied Alexander the Great and his successors to 
India described the cleaning, ginning, spinning and weaving of cotton 
in such detail that it is matter of great surprise that these operations 
took so much time and study to be fully accepted in Europe. There may 
be said to have been known in India from time immemorial two forms 
•of gins, viz. the foot roller and the churha. The former is very little used 
nowadays, though specially applicable to some of the forms of hard-seeded 
cotton. The latter consists of two rollers of wood, or of iron made to 
revolve towards each other by hand labour, communicated by a crank or 
wheel. The seed-cotton is presented at one side against the rollers, the 
lint passes through, and the seed falls down in front. This is improved 
by modern contrivances and worked by water power or steam. 

The word ‘‘ gin ” is an abbreviation of “ engine ” which began to have 
the meaning of machinery shortly after the discovery of steam. The use 
of that name in India usually denotes the employment of foreign machines 
for separating lint from seed. A special gin was, for example, invented by 
Whitney to remove the firmly adhering wool of G, Iiirsiitmn, and came 
to be kiown as the “saw-gin” because it consists of a series of blunt 
toothed circular saws made to revolve within the interstices of an iron bed 
which forms the base of a large hopper. The fibre is caught by the teeth 
.and dragged through, leaving the seed behind. This was, however, found 
to injure the cotton and, moreover, was not necessary with the Sea 
Island and other cottons, where the lint separates readily. This led to 
Macarthy’s gin, now very extensively employed for long-stapled cottons. 
In this contrivance the seed-cotton is drawn in by a leather roller 
between a metal plate, known as the “doctor,” which is fixed tangentially 
to the roller. A blade called the “ beater ” is so adjusted as to strike the 
notton repeatedly and thus cause the seed to fall out. 

It may be said, however, that no modern machine injures the lint and 
■seed less than the Native churka — ^its one defect is its slowness, and 
therefore inaptitude for dealing with large quantities. To this fact is 
-due a modem feature, and one of no small importance to the Indian 
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cotton trade, namely the establishment all over the conntry of large 
pnbhc ginning and pressing mills, each situate in a convenient position 
to drain the produce of a tract of country within which it often ha& 
a monopoly. Naturally this has not proved an unalloyed blessing, 
though it has had some beneficial results. The cultivators hardly any- 
where nowadays gin their own cotton, but carry the produce of their 
fields to the steam ginning mills. It has already been pointed out that 
widely diherent hnts are in consequence inseparably mixed and ginned 
together, and moreover the cultivators are given, or purchase, mixed 
seed- This, it is believed, has rapidly equalised and lowered the Indian 
staple, thus rendering it imperative for the Government to organise some 
system of seed culture by which the special evolutions of centuries of 
cotton- growing may not be irretrievably lost, before the cultivators have 
learned the value of special selection and intelligent interchange of seed. 

In the official statistics published by the Government of Inffia for 190b 
there is said to have been in 1904, 951 cotton ginning, cleaning and pressing 
mills that gave employment to 85,559 persons. Thacher^s Directory for 
1905 enumerates 73 pressing and 47 ginning miUs as those of chief interest. 
These figures show the extent to which the ginning and pressing of cotton 
have assumed importance. 

The necessity for economy in freights was one of the chief argu- 
ments that gave birth to cotton presses. But that consideration would 
seem to have engaged attention from the very earliest records of raw 
cotton being exported from India. The Eev. Phihps Anderson has shown 
that as early as 1684 special presses were sent out from England to Surat. 
For many years the pressing and haling of cotton were done almost 
exclusively in Bombay : nowadays the pressing is done at the ginning 
factories. 

. [Of. Royle, Cult, and Comm, of Cotton in Ind.y 1851, 537-44; Forbes Watson,. 
Cotton Gins and the Cleaning and Quality of Ind. Cotton, 1879 ; Ind. Text. 
Journ. [ser. of art. on Gins by an Indian Engineer), Sept. 1897, 300, to June 
1902; Brooks, Cotton, etc., 1898, 202-39; Text. Mercury, Cotton Ginning in the 
United States, June 1903 ; Cotton in W. Africa, V Agri. Prat. desPays Chauds, 1904, 
iii., No. 18 ; Dabney, The Cotton Plant, etc., 1896, 360-5 ; Circular regarding 
The Lowry Bale in Planters^ Compress Company, 1899.] 

VIL COTTONSEED: AN ARTICLE OP CATTLE FOOD AND 
SOURCE OF OIL. — One of the modern aspects of the Indian traffic in 
oil-seeds may be said to be the sudden development of a foreign demand 
for cotton-seed, mainly in the United Kingdom. In 1898-9 the exports 
were returned at 37,000 cwt. ; in 1899-1900 at 43,000 cwt. ; in 1900-1 
they suddenly advanced to 225,000 cwt. ; in 1901-2 they increased ten- 
fold, and became 2,036,000 cwt. ; in 1902-3 they still advanced, viz. to 
3,974,000 cwt.; in 1904-5 were 2,518,897 cwt.; in 1905-6, 3,891,339 
cwt,; and in 1906-7, were 4,387,534 cwt. Thus, within five years, from being 
utterly insignificant the exports of cotton-seed sprang into the second 
place in quantity and the fourth in value of all the oil-seeds exported 
from India. This has very possibly been a consequence of the discovery 
of successful methods of hulling the seed, the decline of the American 
supply, or simply the extended use of cotton- seed oil as a material em- 
ployed in the preparation of lard and margarine. But it is significant 
of India’s consumption of oils and oil materials that even the very 
large exports of 1902-3 and subsequent years represent hut from 
10 to 20 per cent, of the amount available. Mollison (Inspector-General 
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of Agriculture) in a paper on cotton oil-seed {Agri, Ledg., 1903, No. 9), 
pointed out that the seed of the United Provinces is best suited for the 
oil trade. 

OH . — After the cotton (lint) has been, removed, the seeds are often subjected 
to a treatment calculated to remove any still adhering particles of floss. The 
cleaned seeds are then cut through and decorticated. It is particularly necessary 
that this should be done, since the cake after expression of the oil is used as an 
article of cattle food, for which it is generally believed it would be unfit were the 
hulls attached. The quantity of oil usually present averages from 20 to 25 per 
cent, of the weight of seed. But the process of manufacture varies according 
to the purpose for which the oil is destined. The decorticated seeds are subjected 
to cold pressure, when from 10 to 12 per cent, of oil is obtained. This is of a fin© 
quality, almost devoid of taste, and is accordingly largely used in cookery, being 
specially valued for frying purposes. It is often sold in mixture with olive oil or 
is employed as an adulterant for the cheaper grades of that oil, or pure cotton- 
seed oil is sold under the name of olive oil. It is also extensively utilised in the 
production of lard. The cake obtained from this cold expressed seed is next 
subjected to a further pressure, by the hot process, when an extra supply of oil is 
obtained up to 10 per cent. By other methods from 15 to 20 per cent, of oil is at 
once expressed by the hot process, from decorticated or undecorticated seed, 
and the cake allowed to carry the balance. It is, in fact, generally believed that 
the presence of a fair percentage of oil is essential, otherwise the cake is useless 
for cattle food. But it should be her© added that very little cotton-seed is in 
India pressed for oil, though valued as a fertiliser. 

The sp. gr. of refined cotton-seed oil varies from 0*922 to 0*924, its iodine 
absorption is from 105 to 109, and its saponification equivalent ranges from 285 
to 294. It has a slight tendency to dry, and congeals at 32'^ to 45° F. By 
freezing the oil the glyceryl salts, which are solid at low temperatures, are separated 
and constitute cotton-seed stearin, an important ingredient of margarine. No 
information can be discovered regarding the extent to which cotton-seed oil is pro- 
pared in India. A note by Burkill records his having inspected in Burma a 
ginning factory and oil mill owned by Jamal Brothers. The cake prepared is 
exported and the oil refined. The husk is used as fuel. 

Cake. — From fairly ancient records regarding the Indian cotton trade, men- 
tion is made of the seeds as a useful by-product, employed to fatten cattle. 
It is said that they do not at first like the seed but soon take to it very Idndly, 
and may be given a daily ration of as much as 6 lb. In the Nagpur Experimental 
Farm, 2 seers of cotton-seed are given daily to bullocks in place of oil -cake. 
Nevertheless in many parts of the country’ the seed is not valued even up to the 
present day ; in fact in India as a whole, the seed can hardly be described as 
anywhere used by the Natives in the production of oil. The self-same cultivators 
who grow the cotton plant will raise special oil-yielding crops, the oil of which 
in some respects may be even inferior to that of the cotton-seed which they 
entirely neglect. This may proceed from the very generally accepted belief that 
cotton-seed cake is less wholesome than the whole seed. Mr. R. W. Bingham, 
who specially investigated the Indian oil-yielding plants half a century ago, 
said that cotton-seed was more used as an artice of cattle food than as an oil- 
producing seed, and that the seed was considered a better food for working bullocks 
than even grain. He then added that he did not think it would pay to export the 
seed since owing to the fibre adhering to it, and perhaps other causes, it is very 
liable to heat and deteriorate in bulk. The fact that there is to-day a large 
and prosperous export trade in Indian cotton-seed show^s the often imexpected 
turn that discovery or necessity gives to the trad© commodities of the world. 
In fact, in the Journal of the British Board of Agriculture, Voelcker show^s that 
recent results are distinctly in favour of Bombay undecorticated cotton cake, 

compared with Egyptian, ©specially when its lower price is borne in mind. 

Various machines and processes for removing the fuzz from cotton-seed have 
been patented. Some burn ofi the velvet, others chemically destroy it, and 
still others mechanically brush it ofi. It is no doubt much desired to obtain an 
effectual and cheap removal of the fuzz, but meantime it is interesting to learn 
that undecortieated seed-cake finds a market. The chapter on Feeding Value of 
Cotton-seed by W. Kulgore (in Dabney, The Cotton Plant, 1896, 385-422) will be 
found to give full particulars on this subject. Other publications of interest are 
the summary of Dr. T. Thorpe’s views (given in Jowm. Board Agri., 1898, 205-8). 
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Hulls and Waste Stems, — Recently it has been found that the hulls or entire 
seeds may be utilised in the manufactme of a superior grade of writing paper. 
The stubble, after the cattle have devoured all the edible portions of the plants 
left on the removal of the lint crop, may be decorticated and a useful fibre thus 
obtained. It is stated that 5 tons of stubble give a ton of bark, and that a ton 
of bark yields 1,500 lb. of clean fibre that can be even used as a jute substitute. 
[Cf. Dabney, l.c. ; Connell and Carson, Steer- feeding, in TJ.S. Dept, Agri. Exp. 
Eec., 1897-8, is., 269; Lindsey, Holland and Jones, Cottonseed for Milch Cows, 
1898-9, s., 679-81; Brooks, Cotton, etc., 1898, 309-54; American Cotton Seed 
Indust., Board of Trade Journ,, 1900, 637 ; Mollison, Textbook Ind., Agri., 1901, i., 
126-8; Mukerji, Handbook Ind. 1901, 288-90; Journ. Board June 

1901, viii., No. 1, 41-3 ; Blount and Blosam, Chem~ for Engin. and Manuf., 232 ; 
Mollison, Ofjlc. Mem. on the Cotton Seed Oil Indust. and Estab. of Cotton Seed Oil 
Mills in Ind., Agri. Ledg., 1903, No. 9 ; Burtis, Cotton Seed Meal as Pigs* Food,. 
U.S. Dept. Agri. Exper. St. Repts., 1901-2, xiii., 583, 881-2 ; 1903-4, xv., 392-3 ; 
Egyptian and. Ind. Cottonseed Cake, Journ. Board of Agri., 1904, xi.. No. 5, 289-91; 
Rept. Exper. Farms Canada, 1905, 176 ; Gilchrist on Bombay Rough Cotton- 
cake, in Board of Trade Journ., 1905, 231 ; Fert. and Feeding Value of Sea Island 
Cotton Seed, in West Ind. Bull., 1905, v.. No. 3, 223-32 ; Sly, Cotton Seed-oil 
Indust., Agri. Dept. Cent. Prov. Bull., No. 9 ; Hanausek, Micro. Tech. Prod. 
(Winton and Barber, transl.), 1907, 361-8.] 

yUL THE COTTON FIBRE. — The cotton fibre is a unicellular liair 
arising from tlie fibril layer of tlie seed-coat. If taken from tke seed of a 
ripe but unopened pod, it will be found to be a straight, flattened, hollow 
tube, not quite cylindrical but thickest a little below the middle, tapered 
abruptly below and more gradually to the apex. With growth, the cell 
wall thickens, becomes thinnest along the centre and thickest towards 
what may be called the margins. In consequence of this unequal 
thickening, maturity is marked by the thinnest parts shrinking most and 
thus causing the cell to become spirally twisted on itself. The cotton 
cell may hence be spoken of as a fibril from ^ to 2 inches in length, 
twisted spirally, Wiesner (Die Rohst. des Pflanzenr., 1903, ii., 240-1) gives 
a series of measurements to show that the broadest section generally 
falls a httle below the middle. It is a noteworthy circumstance, and 
moreover one of practical importance, that the floss taken from a capsule 
always consists of fibres of various lengths. Allard (U.S. Dept. Agri, 
Bureau PI. Indust. Bull., 1907, No. Ill, 13-5) has shown that this is 
frequently a consequence of certain cells separating from the seeds and 
uniting with other cells, thus producing the apparent though not real greater 
length. This discovery may prove of great value. Average Indian floss 
does not come to three-quarters of an inch in length, while some varieties of 
Sea Island have a staple two inches long. Evan Leigh (The Science of, 
Modern Cotton Spinning) gives the following measurements as repre- 
sentative of the lengths (maximum) of cotton staples : — New Orleans, 
1T6 inch ; Sea Island, 1*80 inch ; Brazihan, 1*31 inch ; Egyptian, 1*52 inch ; 
Indian (indigenous), 1*02 inch ; Upland American grown in India, 1*23 inch ; 
Sea Island grown in India, 1*65 inch. [0/. Watt, l.c., 1907, 25-51.] 

Structurally, the cotton fibre consists of a wall of almost pure cellulose, 
lined by a delicate layer of protoplasm, which disappears early in the growth 
of the fibre as the secondary placed deposits increase and a central core of 
endochxome is formed — the colouring material of the cell. The wall 
constitutes from one-third to two-thirds of the diameter of the cell. 
Recently an exceedingly interesting discovery was made by H. de 
Mosenthal (Journ. Soc. Chem. Indust., March 31, 1904), namely that the 
cotton cell- wall consists of two layers, termed the outer and inner, which 
are pierced by minute pores, leading into the lumen of the fibre. These 
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pores, Mtlierto unobserved, oEer an explanation of tbe way moisture 
penetrates to the interior. Among the ripe flosses of every grade is often 
present a certain percentage of quite unripe hairs. These are very thin, 
have weak cuticles, and show no twisting ; they are the cause of much 
depreciation, since they cannot be worked up nor dyed in the same manner 
as fully formed flosses. In practical work such hairs are known as ‘‘ dead 
cotton.” According to Hanausek {Tech. Mikros'ko'pie, 1900, 5-8 ; also 
Winton and Barber, transl., 1907, 58-68), dead cotton is commonest in 
coarser grades (Levantine and Indian) and rarest in Sea Island. [C/. 
Flatters, The Cotton Plant, 1906, 59-92.] 

The commercial value of cotton is chiefly afiected by the length and 
uniformity of the staple. Silldness, fineness, strength, cleanness and 
colour are the other important factors. Tables showing the physical 
properties of the various staples of commerce are given by Hannan {Text, 
Fibres Comm., 1902, 94-6), while Flatters contributes micro-photographs 
and comparative descriptions of the flosses of the following trade samples : — 
Florida, Brown Egyptian, New Orleans, Peruvian Bough and Hingan- 
ghat. As oflered for sale, cotton always contains moisture varying &om 
7J to 12| per cent, over absolute dryness. With regard to the influence 
of moisture on spinning, the reader should consult Dobson {Humidity in 
Cotton S'pinning, Sept. 17, 1894). 

When immersed in a solution of caustic soda, cotton fibre undergoes an 
important change. The cell- walls swell and acquire silky gloss. Cotton 
so treated is known as mercerised. The process was invented and 
patented in 1851 by John Mercer, a Lancashire calico-printer. The 
swelling of the fibre causes a shrinkage in length, it becomes more 
transparent, gains in strength and weight, while its capability for taking 
up certain dyes is vastly increased. 

Chemically, the mature fibre consists of almost pure cellulose with 
about 3 per cent, of other substances. The most important of these are 
cotton wax, fatty and pectic acid, endochromic colouring matter, and 
albuminous substances. The fibre is insoluble in water, alcohol, ether, 
fixed and volatile oils or vegetable acids, but soluble in strong alkaline 
solutions and is decomposed by concentrated mineral acids. Cupram- 
monia causes a complete disorganisation of the cellulose deposits. 

[Of, Royle, l.c., 1851, 122-6 ; Bolley, Chem. Technologie der Spinnfasern, 
1867 ; Beimo Neiss, Die Baumwoll&nspinnerei, etc., 186$ ; Bowman, Struct, of Cotton 
Fibre in Eelat. to Tech. Applicat., 1881, also ed. 1908; HughMonie, The Cotton 
Fibre, its Structure, etc., 1890 ; Morris, Cantor Lect. Comm. Fibres, Journ. Soc. 
Arts, March- April, 1895, 6-7 ; McBryde, Chem. of Cotton, in Dabney, The 
Cotton Plant, etc., 1896, 81-141 ; Hanausek, Mercer, und Deformation der Baum- 
wolle, Vienna, 1897 ; Thorpe, Diet. Appl. Chem., 1898, i., 613 ; Cross and 
Bevan, Paper Making, 1900, 95-6 ; Seirder, Trop. Agrik., 1903, iii., 497-502 • 
Hubner and Pope, In% of Eeagents on Tensile Strength of Cotton Yarn, in Journ. 
Soc. Chem. Indust., Jan. 31, 1903, xii., 70-9 ; Clayton Beadle, Fibrous Constit. of 
Paper Cotton in Tech., June 1904, 567-74; July, 60-5 ; Hield, Mercer, of Cotton, 
in Text. Journ., June 15, 1905, 275-6 ; C. B. Williams, Cotton Plant, N. Carolina 
Dept. Agri. Bull., 1906, xxvii.. No. 9.] 

IX. INDIAN MANUFACTURBS. 

The cotton manufactures of India may be said to be referable to three 
groups :—l. Indian Hand-loom goods. 2. Indian Power-loom goods. 
3. Foreign Power-loom goods. 

These three have to be clearly borne in mind both in connection with 
the present chapter and that on trade. The late Sir James Westland 
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said of India, and witli some force, tliat wea%dng is for the most part 
the pursuit of the bye- time of the persons who weave. That is doubtless 
the condition in many parts of the country to-day, but hep and there 
centres of professional hand-loom weaving still exist where the village 
weaver holds an honoured position. He, in fact, turns out a fair portion 
of the dresses worn by the more conservative and orthodox members of 
the community. Increased prosperity of these hard-working and highly 
deserving craftsmen was entertained by some writers as likely to ensue 
when the repeal (in 1896) was announced of the tax on yarn, conjointly 
with the imposition of a countervailing duty on power-loom manufactures, 
both foreign and Indian. It was thought that all that need further be done, 
to restore and uphold the hand-loom industry, was to teach the Native 
Fly-shuttle. Weavers the use of the fiy-shuttle and a few other such contrivances. 

A century ago or more these very contrivances had in Europe been 
found quite useless in the contest with steam, but it was presumed con- 
ditions existed in India that raised the possibility of hand-loom improve- 
ment to a position of supreme importance. Hence it was urged, among 
other considerations, that the hope of the hand-loom industry lies 
in the proSuction of goods of a kind which cannot profitably be made by 
the power-loom, such as those compounded in an intricate fashion or made 
in a very complicated pattern. The fact that after a long struggle with the 
products of the mills, the hand- loom industry still survives, may be held 
to show that it has vitality to preserve it yet for many years.” It would 
Hopeful very possibly be nearer the truth to say that the hope of the hand-loom 

Markets. Weaver lies in the restriction of his operations to lines that are too small to 

tempt the competition of the power-loom worker. It may, in fact, be safely 
affirmed that there is nothing either too fine in texture or too complicated 
in pattern for the power-loom manufacturer to produce. His advent on 
the field is alone restricted by the possibilities of profit. The finest Dacca 
muslins and the most intricate Kashmir shawls can be and have been 
produced by machinery cheaper than by hand labour. But there are 
markets eminently suited to the hand-weaver, such as the production 
Special saris of Special saris and lungis of a particular shape and size that the power- 
or lungis. loom producer does not successfully contest. 

There is this also in favour of the hand -loom weaver — he can purchase 
the very best English spun yarn and produce a quality of fabric admittedly 
superior to the very best power-loom textiles ordinarily turned out by the 
Indian mills. But, let it be repeated, his safety lies in the goods he manu- 
factures being of a fancy or special nature, meeting local markets known to 
him, rather than in regular commercial articles intended for large markets. 
Centres. HAND-LOOM INDUSTRY. — It would occupy much time to review, 

however briefiy, the chief centres of hand-loom production and the class 
of goods turned out. The figures given within brackets, in the enumeration 
that .follows of the cotton- weaving centres of India, denote the number 
of steam-power mills in 1904. The square brackets show the provincial 
totals and the round brackets the district totals, while districts without 
figures have no power-loom mills. 

^Factories. The districts most famed are: — Panjab [8] — ^namely, Dera Ismail IQian, 
Multan, Shahpur, Kohat, Peshawar, Lahore (2), Armitsar (1), Delhi (5), Rohtak, 
Sialkot, Ludhiana, Gurdaspur, and Jallandhar. Thus 13 districts of the Panj 4b 
are noted for their cotton manufactures, and three of these possess power looms. 
Siniilarly the LTnited Provinces [9] — ’Benares, Bulandshahr, Sikandrabad, 
Azamgarh, Lucknow, Cawnpore (4), Mirzapore (1), Aligarh (1), Agra (3), Fyza- 
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bad, Rai Bareli and Rampur. Centbal Pbovinces [7] — Nagpur (2), TJmrer, 

Bhandara, Burhaiipur, Sambalpm-, Chanda, Hinganghat (2), Jabbalpur (1), 

Pulgaon (1), and Raj Nandgaon (1). Berab [2] — Badnera (1), Akola (1), and 
Ellichpur. Rajputana and Central India [4] — Kota, Gwalior, Indore (1), 

XJjjain (1), Ajmir-Merwara (1), and Kishengarh (1). Hyderabad [3] — Auranga- 
bad (1), Hyderabad town (1), and Kulburga (1). Bengal [10] — Calcutta (7), 

Howrah (3), Bardwan, Birbhum, Seramppre, Nadia, Murshidabad, Jessore, 

Dinajpur, Rangpur, Bogra, Dacca, Tippera, Faridpur, Chittagong, Patna, 

Shahabad, Saran, Monghyr, Bhagalpur, Cuttack. Assam — Sibsagar and Manipur. 

Bombay [141] — Bombay City (84), Ahmedabad (32), Broach (4), Surat (3), 

Baroda (1), Veramgam (2), Wadhwan (1), Nariad (1), Julgaon (1), Bhavnagar (1), 

Hubli (2), Sholapur (3), Belgaum (2), Dharwar (1), Bijapur, Poona (2), Nasik, 

Thana Morui (1). Sind — Hala, Narapur and Karachi. Madras [17] — Madras town 
{4), Chingleput (Godavari), Nellore, Vizagapatam, Masulipatam, Salem, North 
Arcot (Arni), Coimbatore (1), Bellary (1), Tanjore, Madura (1), Pondicherry (5), 

Tinnevelly (2), Tuticorin (1), Calicut (1), and Travaneore (1), Mysore [2] — Ban- 
galore (2) and Shimoga. Burma — A domestic industry only. 

Sites for Factories. — The selection of sites for steam-power factories Chief 
has been governed mainly by three considerations : — (1) proximity to supply 
of raw cotton ; (2) the existence of an indigenous industry and therefore of 
a community of professional weavers who might be drawn upon for labour ; 
and (3) facilities of transport to important markets. As indicated by the 
figures in the above enumeration, the modern power-loom industry has 
followed very much in the path of the ancient hand-loom craft. The fine 
muslins of Dacca, Arni, Chanderi, Kota, Kohtak, Benares and other locali- Fine Musims. 
ties are still being manufactured. Many writers speak of Dacca muslins 
as being a product of past ages. So long ago as 1820 Mr. Walter Hamilton, 
one of the Company’s officials resident in Dacca, prophesied that with the 
decline and fall of the Delhi Court the loss of the fine muslins of Dacca 
might be expected, since the demand for these expensive fabrics very 
possibly would cease. But at the Delhi Durbar Exhibition of 1903 some 
remarkably fine muslins of Dacca were sold on behalf of the manufacturers Dacca. 

— and these were very nearly as fine as the samples in the Calcutta Museum, 
which were procured in 1884 and made somewhere about that date. 

There is no very ancient sample of these muslins known anywhere, so that 
we have little by which to compare the famed ancient textiles with the 
modern productions. But the examples presently being turned out 
would measure 400’s or 450’s, while English power looms have been known 
to produce 600’s. Cotton yarns are said to be counts of 20’s, 30’s or 400’s, oounts. 
when not more than a like number of hanks of 840 yards go to the pound 
avoirdupois. 

The point of interest in these Dacca muslins, however, lies in the fact 
that the hand spinners of Dacca are producing to-day yarns of a fineness 
that no machinery in the world could spin from the inferior staple which 
they use. Dr. Taylor wrote, in 1840, that the Dacca spinners failed to use Eaiiedtouse 
the fine American cottons, and gave as their reason the fact that the English ISpieL^ 
yarn swells on bleaching, while that of Dacca shrinks and becomes finer Sweiis on 
and stronger. It would thus appear that the European spiimer, with all 
his beautiful machinery, may still have something to learn from the hand 
spinner, and that something might possibly lead to his being able to spin 
shorter staples than he at present considers indispensable. This hint seems 
worthy of careful investigation (see pp. 594-5, 607). 

Special Indian Goods. — The artistic cottons produced in India are 
referable to two main heads — long cloths or damasks and muslins, plain 
or figured. The patterns are usually woven, not printed. When checked 
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tliey are in Nortli India commonly termed 'kheses, to tlie South gabruns : 
when striped they are susis. The usual colours are dark red for Hindus, 
dark blue for Muhammadans, in both cases interwoven with white. The 
dhoti or dhotar is worn by men and is a piece of plain cloth generally 
having a coloured border and measuring about 5 yards in length and 
IJ yards in breadth. It may be made locally or imported. The sari 
or woman’s upper garment varies greatly according to the wealth, 
position, caste, etc., of the wearer as regards the material, quality or 
degree and nature of ornamentation. With finer materials it is usually 
a gauze, and is still very largely hand-loom work. The sari is, from an 
art point of view, perhaps the most picturesque of all Indian garments. 
The chadar or shawl is a sheet usually about three yards long and half 
as wide. It is worn by men, but by women of certain castes only. 
The ^agri or lungi (turban) is a long narrow strip of cloth worn by men 
round the head or around the waist as a cummer -band (kamar-band). 
Mandelslo {Travels, in Olearius, Hist. Muscovy, etc., 1662, 27, 83) discusses 
the cotton manufactures of Broitschia (Broach) and of the “ comerbants 
or girdles of silk and fine cotton. 

Throughout India certain localities are famed for the quahty, design, 
etc., of their Jcheses, gabruns, susis, dhotis, saris, chadar s, fogris and 
lungis, etc. The merchant who may desire to open up a trade in 
manufacturing and supplying these special goods must ascertain the 
exact size and shape, the particular quality and colour in demand in each 
locality. The mere fact of offering a superior quahty of goods is no in- 
ducement to trade. Eew communities in the world are more conservative 
regarding their garments than are the various races and castes of India. 

The figured or dowered muslins — jamdanis — are by far the most 
artistic of the cotton manufactures. These are hterally cotton brocades, 
the patterns or flowers being formed by spools carrying special threads 
of cotton, silk, wool or gold, that are thrown by hand within the warp and 
thus become supplementary to the weft. The centres most famed for 
these artistic textiles are Dacca, Santipur, Chittagong, Tanda and Chanderi. 
The flowered muslins of Calcutta and Lucknow are needle- embroidered 
{chickan) work. 

STEAM-POWER MILLS : Spinning and Weaving. — The first cotton 
mill founded in India was at Fort Gloster (the Bowreah Cotton Mills 
Company, Ltd.), near Calcutta. This received its charter in 1818 as a 
cotton mill, a coffee plantation and a rum distillery. Some years later 
the first of the Bombay series was established, namely the Bombay Spin- 
ning and Weaving Company (1851), and ten years later there were a dozen 
miUs and 338,000 spindles at -work. In 1879 the number had increased to 
58 mills and 1,500,000 spindles, giving employment to 39,537 persons ; 
in 1886-7 there were 90 mills with 16,926 looms and 2,202,602 spindles; 
in 1896-7, 155 mills, 37,303 looms and 3,984,023 spindles; and in 
1901-2, 194 mills, 41,815 looms and 4,992,249 spindles. Within the 
decade ending 1901-2 the number of looms had increased by 69 per cent., 
and of spindles by 52 per cent. The capital invested in the 194 mills has 
been pubhshed as Ks. 16,01,40,384 flus £650,000 ; in 1904-5 they had still 
further expanded, namely to 203 mills with a capital of Es. 15,97,41,301 
'plus £1,067,245, and had 47,305 looms and 5,196,432 spindles. In the 
Moral and Material Progress of India (1905-6, 176) the following statement 
occurs : — There were at the end of 1905-6 in British India and Native 
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States 204 cotton mills containing 52,300 looms and 5,293,800 spindles, 
and giving employment on an average to 212, /GO persons every day. Of 
these, 104 were exclusively spinning mills, eight were exclusively weaving 
mills, and in the rest both spinning and weaving were carried on. The 
capital invested, including an estimate for ten companies worked by 
private proprietors, for which accurate returns are not available, was 
£10,690,000 (paid-up capital and debenture loans). The industry is located, 
as regards 70 per cent, of the mills, in the Bombay Presidency, while theie 
are 19 mills in the territory of Native States and in French possessions in 
India.” Between the years 1893 and 1900 the industry was depressed. Depression, 
profits being afected by the disturbances in exchange relations with the 
Far East which followed the closure of the Indian mints, by over-pro- 
duction, by plague, by poor crops, by famine and by the disturbances in 
China. ' Since 1901 there has, however, been a satisfactory improvement. 

The Indian mills give permanent employment to 186,271 weavers, besides 
occasional employment to large numbers of cultivators, carters, boatmen, 
etc., etc. By way of comparison, it may be stated that in 1904 there were ^^^ttonVus. 
2,077 mills in Great Britain ; 1,201 in the United States ; 500 in Italy ; 

420 in France ; 390 in Germany ; 304 in Eussia and Poland ; 257 in 
Spain ; 203 in India ; 64 in Japan ; and 22 in Canada— the grand total 
of the’ world, including all others not specified, being 6,014 cotton mills. 

Wages of Indian Operatives in the Cotton Industry, — It would be im- 
possible to furnish an average wage of all the employees in a mill that would 
be of any value, since the difierent classes of labour naturally command 
difierent wages. Still more impossible would it be to produce a figure or set 
of figures that could be regarded as applicable to the whole of India. The 
following returns taken from an actual statement given by the Government 
of India (in the publication known as Prices and Wages, 1906) are, however, 
highly instructive and indicate the average wages (piece-work and monthly Wages, 
wage, in Es.) paid at the Manockjee Petit Mills of Bombay in January 
of each year from 1882 to 1906 : — dofier, in 1882 Es. 5, in 1906 Es. 6*5 ; 
winder, in 1882 Es. 5 to 7, in 1906 Es. 6 to 9 ; rover, in 1882 Es. 14 to 16, in 
1906 Es. 12 to 15 ; reeler, in 1882 Es. 5 to 7, in 1906 Es. 7*5 to 9 ; wa^er, in 
1882 Es. 15 to 17, in 1906 Es. 12 to 20 ; weaver, in 1882 Es. 14 to 20, in 1906 
Es. 12 to 30; jobber, in 1882 Es. 35 to 45, in 1906 Es. 30 to 50. These areonly 
a few out of the many, but they are sufficiently representative to show the 
wide range of wages earned, and to indicate the immense importance of the 
industry to a locality like Bombay that can lay claim to 79,270 men, 

28,412 women, 13,590 young persons, and 5,883 children, a total of 127,155, 
all earnings wages on the scale indicated (the special cases mentioned), 
manifesting the highest, the lowest, and the medium class earners. 

TAXATION.— Cotton goods imported into India were for many years Taxation, 
subject to a duty of 5 per cent. This tax existed, for example, before 
the date of the Mutiny and was continued when the East India Company 
ceased to exist. It was raised to 10 per cent., then in 1864 reduced 
to 7J per cent., and in 1875 to 6 per cent, with lower rates for twists and 
yarns. But, by a Eesolution of the House of Commons, 1877, it was ruled 

that these duties, being protective, should, as early as possible, be repealed. 

Accordingly, in 1882, the Indian import tarifi was practically abolished 
and no fresh duties were levied until 1894. In March of that year import 
duties were charged on most articles except cotton goods. The omission 
of cotton was vigorously opposed by the Indian manufacturers, and a few 
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montlis later the bill was accordingly amended and certain cotton imports 
were excised. The cotton goods and yarns imported into India are 
mainly of the finer qualities, whereas those manufactured in India (chiefly 
on account of the inferior quality of the local staple) are of the lower 
grades. But with the medium-class goods, the foreign supply over- 
lapped the local production, and hence, with a view to take away the 
protective character of the customs duty, it was decided to impose an 
excise duty of 5 per cent, on the medium qualities of yarn produced in 
India. Technically this is expressed by saying that all Indian-produced 
yarns above 20’s were taxed. It was soon found, however, that this 
endeavour to equalise the burden of taxation on the two great competing 
sets of cotton manufacturers (Indian and Foreign) was not a success. In 
1896 a further Act was accordingly passed by which cotton yarns were freed 
from taxation and a uniform duty of per cent, imposed on all woven 
goods imported into India or manufactured by Indian power-loom mills, 
the village hand-loom industry being exempted. In 1902, B. J. Padshah 
wrote a Memorandum on the Profits of the Cotton Industry of India and 
the Cotton Duties, to which the editor of The Times of India contributed an 
Introduction : these papers will richly reward perusal. They may be 
accepted as setting forth present Indian commercial opinion. Padshah 
hinges the whole of his critical and very able review on two conceptions 
that he endeavours to disprove, viz. “ that the average profits of the Mill 
Industry are high ” : “ that the Cotton Duties would be really paid by 
the consumer of cotton goods and not by the producer.” The net duty 
collected on the goods manufactured by the Indian mills for the four 
years 1901-2 to 1904-5 was, 1901-2, Es. 17,77,965 ; 1902-3, Es. 18,91,010 ; 
1903-4, Es. 20,95,149 ; and 1904-5, Es. 24,06,976. 

[Cf. Buchanan-Hamilton, Journ. Mysore, etc,, 1807, ii., 261-5 ; Montgomery 
Martin, Hist. E, Ind., 1838, i., 328-9, 341-51, 353-8, 546-9; ii., 558-62, 973-6 ; 
iii., 322-4, 327-9 ; Admin. Repts. Andaman and Nicobar Islands, 1886-1904 ; 
MLikharji, Art Manuf. Ind., 1888, 315-31 ; Collin, Existing Arts and Indust. 
Beng., 1890, 7-8 ; Havell on Indian Industries, the Fly-shuttle ; Chatterton, in 
Ind. Text. Journ., 1899-1905; Max and Bertha Ferrars, Burma, 1900, 58-61; 
Settl. Rept. Meihtila, 1900, 32-5 ; J. Sturrock, Man. S. Canara Dist., ii., 145-7 ; 
Monographs, Cotton Manuf. : — Banerjei, Bengal ; Arnold, Burma ; Blennerhassett, 
Cent. Prov. ; Sammon, Assam ; Silberrad, United Prov. ; Francis, Panjdh ; 
Enthoven, Bombay ; Edgar Thurston, Madras ; numerous articles in the Indian 
Press, more especially Ind. Text. J ourn ; Talcherkar, Reels and Reeling in Indian 
Mills, in Ind. Text. Journ., Feb 1901 ; Geo. Cecil, Cotton Mills in India, in Text. 
Mercury, ; Times of India, 1901-2; Madras Mail, 1901-2; Englishman, 
1901 ; Pioneer, 1902—3 ; Watt, Ind. Art at Delhi, 1903, 236-89 ; Measurement of 
Widths of Piece Goods, Beng. Chamber of Comm. Rept., 1904, 152-63 ; Short Reeling 
of Yarns, 399-424 (including Rept. of Committee appointed by Government of 
India to consider and propose measures for suppression of fraudulent short- 
reeling) ; Combes in Soc. Arts, 1904, lii,, 734 ; Temple, Text. Mercury, 1904 ; Ind. 
Agri. (many passages) ; Tozer, The Manuf. of Great Britain, in Journ. Soc. Arts, 
1905 ; Imp. Gaz, iv., 262-5. ; Repts. of Bombay Mill-owners^ Assoc. ; Board of 
Trade Journ., 1905; The Textile Recorder, Feb 15, 1908, 302 ; etc., etc.] 

X. INDIAN TRADE IN RAW COTTON AND COTTON MANU^ 
PACTURES, BOTH LOCAL AND FOREIGN. 

RAW COTTON. — So much has already been said regarding the Indian 
Cotton Trade that this account may be fittingly drawn to a close by a few 
short paragraphs devoted to the more important sections under which 
transactions are ordinarily conducted. The total area (according to the 
Pinal Memorandum of the Commercial Intelligence Department for the 
year 1906-7) occupied by cotton was 14,918,000 acres in 1904-5, with 
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a crop of 3,826,000 bales ; in the following year the corresponding figures 
were 21,072,000 acres and 3,426,000 bales ; and for 1906-7 they are esti- 
mated at 22,344,000 acres with 4,908,000 bales. These are the actual 
retui'ns, as also the estimates for all India (British and Native States). 
In 1904-5 the yield of the British districts alone came approximately to 
3J million bales, while the exports and mill consumption together came 
to 3,390,413 bales. In 1905-6 the Final General Memorandum estimates 
the yield in British districts only at about 2,244,000 bales, while the mill 
consumption is said to have been 2,025,733 bales and the exports approxi- 
mately 2,000,000 bales. Going back to previous years, in 1903-4 the 
acreage was 18,042,781, the outturn 3,168,113 bales ; the foreign exports 
were 7,931,075 cwt. (or 2,220,701 bales), thus leaving a balance {'plus 
the produce of Native States) of 947,412 bales as available to meet local 
demands. But the scarcity of cotton in Europe, then prevalent, very 
possibly created a stronger demand for Indian cotton than can be regarded 
as normal. It may, therefore, be desirable to examine the returns of 
the year pre\dous. In 1902-3 the crop was 16,581,046 acres, yielding 
3,367,030 bales, and the exports to foreign countries 1,692,545 bales, 
thus leaving a balance to meet local demands of 1,674,485 bales, or exactly 
one-half the production. At the present day the hand-loom weavers 
rarely spin their own yarn, but purchase supplies either of the imported 
or of the Indian mill-spun yarn. It may thus be accepted that the balance 
of production over the demands of the Indian mills is available for the 
foreign markets. 

Exports. — During the past seven years the following were the 
exports in cwts. and rupee values : — 1900-1, 3,575,703 cwt. and Es. 
10,12,74,007; 1901-2, 5,700,014 cwt. and Es. 4,42,60,933; 1902-3, 
6,044,806 cwt. and Es. 14,75,71,981 ; 1903-4, 7, 931,075 cwt. and Es. 
24,37,61,464; 1904-5, 5,657,743 cwt. and Es. 17,43,46,872 ; 1905-6, 
7,399,534 cwt. and Es. 21,34,15,195; and 1906-7, 7,400,839 cwt. and Es. 
21,94,84,609. These figures thus show an average valuation of close on 
fifteen crores of rupees ; and if we assume an equal valuation for the 
share of the crop retained (well under the mark), the total value of the 
cotton raised in India would not be far short of thirty crores, or say 
£ 20 , 000 , 000 . 

Low Grade . — ^Eeference has already been made to the degeneration 
that has taken place in the staple grown in India. The cultivators have 
allowed themselves to be driven into the production of an inferior staple 
or they have deliberately selected to grow that class of cotton. If the 
manufacturer would pay no more for a long than for a short staple, 
the Indian cultivators naturally sought out the plant that could give 
them the highest and most profitable yield. It is not surprising, 
therefore, that within the past thirty years or so the fine long- stapled 
cottons of India — the cottons that at one time were much admired and 
found a ready sale in Europe — ^have gradually disappeared, and that 
inferior but highly productive, early ripening and hardy races have taken 
their places (or are rapidly doing so). But the change that has come 
over the cottoA industry may be spoken of as a consequ^ence of various 
influences. The Indian mills having at hand an inferior staple, con- 
centrated their attention on low- count yarns and inferior piece goods. 
So successful were they that in a remarkably short time they closed the 
Indian doors to imported goods of that class. England, on the other 
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Land, went in for long-staple cottons in order to produce liigh.- grade 
goods. She found these in the United States, and thus gradually closed 
her doors against the short-staple cottons of India. But that inferior 
yarns might come to he refused both in India and China seems never 
to have been contemplated, yet it may now be affirmed that the future 
prosperity of the Indian cotton industry will turn very largely on whether 
or not the Indian cultivator can produce cotton superior and cleaner to 
that presently grown. With better-grade cotton it may in all fairness 
be said that it can be but a question of time when the Indian mills will 
claim a steadily increasing proportion of the supply of higher-count goods 
not only to India but perhaps to the world. 

MANUPACTURBS.-Local Trade in Yarn.— The pHODUCTION of yarn 
by the Indian mills (British and Native) has progressed steadily, but not 
phenomenally. The outturn (including Native States) in 1895-6 came 
to 432 million lb. ; in 1900-1 it fell to 352 million ; in 1902-3 rose to 575 
million ; in 1904-5 stood at 578 million ; and in 1905-6 at 655 milhon lb., 
with in addition 25 million lb. produced by the mills located in the Native 
States. Of the amount for 1904-5, Bombay Presidency claimed as its share 
422 million lb., being followed by Bengal with 38 million, Madras, 30 
million, the United Provinces, 27 million, the Panjab, 11 million, and 
lastly, by the Native States with 22J million lb. Of the total production 
in 1904-5 about 110 million lb. in the British districts and 4 million in 
the Native States were in higher counts, that is to say, qualities above 
20’s. This was about 10 million lb. in excess of 1903-4, and 43 million 
in excess of 1900-1. One of the most significant features of the modern 
traffic in Indian cotton manufactures is this increase of the outturn of 
the higher- count yarn, for which a fair amount of foreign raw cotton is 
being imported, and recently an increasing local production. In 1904-5, 
192,544 cwt. of cotton were obtained from the United Kingdom, Germany, 
Egypt and the United States, etc., and in 1905-6 this supply stood at 
161,476 cwt. The production of counts in, 1904-5 was 51 million lb. in 
excess of that of 1899-1900. Attention has been drawn (in the Review of 
Trade) to the fact that the imports of high-count yarns have been almost in 
the inverse ratio to the expansion of the exports of Indian-produced yarns 
of that class (30’s and over). By way of contrast with this prosperous 
Indian industry, it may he pointed out that the weight of twist and yarn 
imported in 1888-9 was 52^ million lb. ; in 1898-9 it stood at 45J milhon ; 
in 1903-4 at only 28 milhon; though it rose again in 1905-6 to 45| million lb. 

Indian Yarn. — With regard to the EXPORTS of Indian twists and yarns, 
in 1876-7 these stood at close on 8 million lb., valued at 36f lakhs of 
rupees; in 1903-4, at 252 J million Ih., valued at about 9 crores of 
rupees (£6,000,000) ; in 1905-6 at 297^ million lb., valued at over 
12 crores (£8,000,000); and in 1906-7 at 243J million lb., valued at 10 crores 
(£6,931,021). Deducting these exports from the above-mentioned total 
production of yarn at the Indian mills, in 1903-4 there remained 303 J 
million Ih. plus the foreign imports of, say, 28 million lb. of yarns, etc., as 
the amount to be worked up by the Indian power and hand looms ; and in 
1905-6 about 357^ million lb, plus the foreign imports, viz. 45| million lb. 

Piece Goods. — The woven goods produced by the Indian .mills came 
to 95 million lb. in 1899-1900 ; 117 million lb. in 1902-3 ; 131 million lb. 
in 1903-4; 152 million lb. in 1904-5; and 156 million lb. in 1905-6, 
with in addition 7 million lb. turned out by mills in Native States. The 
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manufactures are mainly grey unl)leaclied ; to be more exact, an average of 
about 83 per cent, are of that nature (126 million lb. out of the total 156 
in 1905-6). The proportion of higher-class goods varies in the difierent 
provinces ; in 1903-4: Madras showed 64 per cent., the Central Provinces 
28 per cent., and Bombay 17 per cent, of their manufactures as white 
and coloured goods, hosiery, etc. It seems probable that the grey goods hosiery.' 
represent about four yards to the lb. in weight, so that in 1902-3 approxi- 
mately 386 million yards of grey goods were produced by the Indian mills, 

435 million in 1903-4, 524 million in 1904-5, and 540 million yards in 
1905-6; while approximately 80 million yards of coloured, etc., were 
produced in 1902-3, 100 million in 1903-4, 108 million in 1904-5, and 
112 million in 1905-6. The goods turned out at the Indian mills are 
described as chadars, dhutis (or dhotis), drills, jaconets, madapollams, 
mulls, printers, shirtings, sheetings (T-cloths). FINER goods — figured, 
coloured or miscellaneous goods and hosiery. Although the home market E:^orts of 
is likely for many years to be of primary importance to the Indian 
miUs, the exports of Indian- woven cotton goods cannot be called unim- 
portant. In 1903-4 the exports were valued at Rs. 1,63,07,648 ; in 
1905-6 at Rs. 2,03,78,124 (= £1,358,541) ; and in 1906-7, Rs. 1,77,17,086 
(= £1,181,139). 

Foreign Trade. — Turning now to the IMPORTS from foreign countries Imports, 
— chiefly Great Britain — a traffic which constitutes nearly two-fifths of 
the whole imports taken by India. The trade in yarns, as already in- 
dicated, has declined. The piece goods are referred to the following chief 
groups : — Grey or Unbleached ; White or Bleached ; and Coloured, 

Printed or Dyed. India received in 1903-4, 1,085 million; in 1904-5, 

1,210 million ; in 1905-6, 1,348 million ; and in 1906-7, 1,298 million 
yards of <?i2Js;Fpiece goods. In 1903-4, 466 million ; in 1904-5, 584 million ; 
in 1905-6, 572 million ; and in 1906-7, 494 milhon yards of WHITE goods. 

In 1903-4, 481 million ;• in 1904-5, 493 million ; in 1905-6, 541 million ; 
and in 1906-7, 524 million yards of COLOURED and printed cotton goods. 

These therefore totalled in 1903-4 to 2,032 milhon ; in 1904-5 to 2,288 
million; in 1905-6 to 2,463 million ; and in 1906-7, 2,318 million yards ; 
and the re-exports from these were in 1903-4, 66 million ; in 1904-5, 63 
million ; in 1905-6, 67 million ; and in 1906-7, 61 milhon yards, thus 
leaving in 1903-4, 1,966 milhon yards available for India ; in 1904-5, 2,225 
million ; in 1905-6, 2,396 million ; and in 1906-7, 2,257 milhon yards. 

Adding together the estimates of grey and coloured goods given above 
as the production of the Indian mills, we obtain the following : — 466 mil- 
hons yards in 1902-3 ; 535 million in 1903-4 ; 632 milhon in 1904r-5 ; 
and 648 million in 1905-6. Deducting from these the exports to foreign 
countries, viz. 69 million yards in 1902-3, 75 million in 1903-4, 87 million 
in 1904-5, and 91 milhon in 1905-6, we arrive at 397, 460, 545 and 547 
milhon yards respectively available for India; and adding these sums to 
the total imports also mentioned above, the grand totals become 2,448, 

2,426, 2,833, and 3,016 milhon yards as the net Indian supplies for the years 
in question. This, in a population of 300 milhons, allows each person to 
get about eight to ten yards per annum. It would thus seem that while 
the Indian mills are spinning very largely for China and other foreign 
markets, the looms are far more concerned with the home than any foreign 
markets. Hence but for the exports of raw cotton and the existence of 
power-loom mills, the Indian area of cotton cultivation would be reduced 
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to about one-quarter its present extent. That is to say, one-half the total 
production is exported raw and one-quarter in the form of yarn, thus 
The Future. leaving one- quarter to meet the existing local demands. The great feature 

of the future may be said to be the extent to which Indian manufactures 
of piece goods may curtail the imports from foreign countries, just as the 
production of yarn has most certainly curtailed imports of yarn from 
foreign countries into India. 

[Cf. Milbtirn, Or. Comm., 1B13, i., 279-82 ; Hoyle, Cult, and Comm, of Cotton 
in India, 1851, 62-81 ; Medlicott, Cotton Handbook for Bengal, 1862 ; Beaufort, 
Indian Cotton Stat., 1889; also India's Trade in Cotton Goods and Yarns, in 
Indust. Quart. Rev., 1892; Brooks, Cotton, etc., 1898, 240-354 ; Imp. Gaz. iii., 202-3, 
281-2 ; Rept. of the Chamber of Comm. Beng., 1903 ; Austin, Cotton Trade of 
the United States and the World'^s Cotton Supply and Trade, 1900 ; Watkins, 
The Comm. Cotton Crops, in U.S. Dept. Agri. Stat. Bull. 1904, No. 28; 1905, 
No. 34. ; The Cotton Industry, Tariff Comm. Rept., June 6, 1905.] 

D. .P., GRAP IT ; Ball, Man. Econ. Geol. Ind., hi., 50-6 ; Holland, 

vi., pt. i., Mem. Geol. Surv. Ind., 1900, xxviii., 126 ; 1901, xxx., 174 ; Bee. Geol. Surv, 
Ind., 1905, xxxii., pt. 1, 51 . Graphite consists almost entirely of pure carbon 
* with a small proportion of iron. It is known also as Blacklead and Plum- 
bago from its appearance, though lead does not enter into its composition. 
ProductioE, ^ 1^1 account of the various localities where graphite has been found in 

India is given in the Dictionary, but though these are fairly numerous and scattered 
over a wide area, it is only in the State of Travancore that any progress in graphite 
mining has been made. Prospecting has also been attempted in the Godavari 
district, Madras Presidency, and in the Ruby Mines district of Upper Burma. 
According to Holland, regular returns were not available before 1901, but for 
the period 1901-3 the following records of production in Travancore are avail- 
able : — 1901, 2,490 tons ; 1902, 4,575 tons ; 1903, 3,394 tons. 

Uses. Graphite is used chiefly in the manufacture of pencils, crucibles, grate and 

iron-work polish, as a lubricator for machinery, in electrotyping, in th^e facings 
of moulds, etc., etc. In India the native mineral appears to be but occasionally 
utilised, and then only for polishing pottery. 


D. .P., G WIA, Liii/n. ; FI. Br. Ind., i., 383-93 ; Gamble, Man. Ind. 

Lv., 17 * 7 - 4 . Timhs., 1902, 108-12 ; Duthie, FI. Uffer Gang. Plain, 1903, 109-17 ; Prain^ 
Beng. PI., i., 281-4 ; Tiliace^. A genus of plants which contains about 
60 species, 12 only being trees, the rest shrubs or climbers. Of these 36 
are natives of India. 

Fibre. The species of Greida are of little economic importance apart from the fact 

that the inner bark of most species yields a Fibre, used in the manufacture of ropes 
and sometimes of paper. Some have a tough and close-grained wood, recommended 
for purposes where elasticity and strength are required. Accordingly the chief 

Timber. articles manufactured of these woods are banghy-poles, bows, axe and spear 

handles and the like. Dr. Bidie, in an article in The Fishing Gazette, 1897 (quoted 
in Ind. For., 1897, xxiii., 148), remarks that the wood of three species, <?. oppositi- 
folia, o. tiUfefoiia. and restita, should make excellent material for fishing- 
rods. The fruits of many of the species are edible. The most important are : — 
o. aMatica, Linn., the phalsa, shuhri, dahmni ; wild in Central and South 
India, cultivated elsewhere. G. eiasUctt, Foyle, the dhdman; indigenous and 
planted from Hazara and the PanjAb Salt Range to Sikkim at 3,000 to 
6,000 feet. G. oppositi folia, Roxb., the hiul, pastuwanne, etc. ; North-West 
Himalaya, from the Indus to Nepal, ascending to 6,000 feet. G. tiutp folia, Vahi., 
the pharsa, khesla, etc.; Sub-Himalayan tract from the Jumna to Nepal, 
ascending to 4,000 feet. ; Central and South India ; Upper Burma ; low country 
of Ceylon. G. vestita, Wall., the dhamun, sealposra, etc. Indigenous in 
the Sub-Himalayan tract from Dehra Dun to Assam; according to Gamble, 
common in sdl and similar forests. [(7/. P/Kzrmacog. Ind., 1890, i., 238 ; Dodge, 
Useful Fibre PI. of the World, 187; Woodrow, Gard. in Ind., 1899, 189; 

Agri. Ledg.y 1901, No. 9, 212; Firminger, Man. Gard. Ind., 1904, 286..] 
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GUI TIA A Y INICA, Cnss. ; FI. Br. Ind., iii., 308 ; 
Woodrow, Gard. in Ind., 1899, 365 ; Mollison, Handbook Ind. Agri., 1901, 

111., 101-2 ; Rec. Bot. Surv. Ind., 1902, ii., 91 ; iii., 229 ; Prain, Beng. 
Plants, 1903, 1, 614; Cooke, FI. Pres. Bo-mb., ^04, ii., 66; Composite. 
Niger Seed and Oil. Tie kdld-til, surguja, rdmtil, kernani, khurdsni, ulisi, 
valesulu, huchchellu, gurellu, etc. A native of tropical Africa, but cul- 
tivated as an oil-seed bere and there in most of the provinces of India. 

It is a hharif crop, sown from June to August and harvested in ISTovember 
or December. Rough and rocky laterite or light sandy soil is generally 
chosen, and the preparation of the land is very simple. Two ploughings before 
sowing are sufficient, and manure is not necessary. The seed is drilled in rows 
11 to 13 inches apart, and 4 to 6 lb. per acre is held to be a sufficient seed rate. 
It is more commonly grown alone, but is sometimes accompanied by a pulse- 
crop. In Bengal a considerable portion of land is under this crop, especially in 
Chota Nagpur Division, but unfortunately t\iQ Niger seed is returned in the AgricuU 
tural Statistics wcideT the general heading of “ Other Oil Seeds,” of which there 
are usually 500,000 acres, with 150,000 of these in Chota Nagpur. The “ Others ” 
are over and above linseed, rape, til, so that a fair proportion must be nigex . 
In Madras linseed and til {Sesannrni) are separately returned, but a much larger 
area than both these put together is usually devoted to “ Other Oil Seeds.” In 
1904-5 the “ Others ” came to 1,018;483 acres, of which 286,509 are in 
South Arcot; 111,594 in Anantapur; 92,461 in Cuddapah; 84,810 in Bellary; 
71,351 in Karnul; 56,730 in Trichinopoly ; 51,909 in Tanjore; and 47,215 in 
North Arcot, with lesser areas in the other districts. It is impossible to discover 
the exact proportions of these areas devoted to niger, but they must be consider- 
able. In the United Provinces the acreage of “ Other Oil Seeds ” was in 1904-5, 
113,731, and in the Central Provinces the corresponding figure was 314,716, 
of both of which a certain proportion would have been niger seed. Bombay is 
the only province that appears to give separate returns for the acreage of this 
oil seed. In 1905-6 (according to the Season and Crop Report) the total land 
used for it was 169,863 acres, of which Nasik had 68,940 ; Poona 22,843; Ahmed- 
nagar 14,764; Satara 16,026; Bijapur 7,960; and Ratnagiri 7,147 acres, etc. 
Rice (Mysore Gaz.y 1897, i., 123) gives an account of the niger seed in the various 
districts of Mysore, which the reader should consult. 

When the crop is ripe it is cut near the root and stacked for eight days. It 
is then exposed for two or three days in the sun, then the seed beaten out with a 
stick and separated from fragments of the plant by a fan. The greater part is 
sold to the oil-makers for expression of the oil, the yield of which is about 35 per 
cent, of the weight of the seed. But the seed dries quickly and in England 
yields only about 16 gallons of oil per quarter of seed, while rape seed yields 
20 gallons. The oil is pale yellow or orange in colour with little odour and sweet 
taste, more linipid than rape oil, with a specific gravity of 0-924 to 0*928. In 
its drying properties it ranks between cotton and linseed oil. Por making paints, 
lubricating and lighting, this oil is useful, and in many parts of India is employed 
in cookery and for anointing the body : it is also frequently used as an adulterant 
for more valuable oils. It is said to be useful in cases of fracture and dislocation 
of bones among cattle. The oil-cake is highly appreciated in some parts of 
the country as a cattle food. In the English market the value of the oil is about 
375. per quarter. The production of this oil crop has suffered in recent years, 
like that of most other oils, tlirough the remarkable expansion of the traffic in 
kerosene and other mineral oils and the by-products of these illuminants and 
lubricants. \Cf. Basu, Agri. Lohardaga, 1890, pt. i., 70 ; Pharmcog. Ind., 1891, 

11., 269-71 ; AgK. Ledg., 1895, No. 24, 502 ; Hurst, Luhricat. Oils, Fats, etc., 1896, 
199 ; Agri. Ledg., 1896, No. 28, 280 ; 1899, No. 12, 121, 144 ; 1901, 364 ; Settl 
Rept. B etui List. Gent. Prov., 1901, 31 ; Wright and Mitchell, Oils, Fats, etc., 
1903, 4:^'! ; Imp. Inst. Tech. Repts., 1903, 128; Agri. Ledg., 1903, No. 7, 171; 
Hanausek, Micro. Tech. Prod (Winton and Barber, transl.), 375.] 

GUTTA^P RC A. — Since Gutta-percha can hardly be character- 
ised as an Indian product/ it will be dealt with here "very briefly. It is 
the commercial name for the inspissated milky sap of several plants of 
which nearly all (or at least all the important ones) belong to the natural 
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order SAPOTACEiE. The word gutta-percha ’’ is of Malayau origin: it 
signifies the gum or gutta or getah of the tree known as f ercha : according 
to some writers vercJia is also the ancient name of Sumatra, so that getah- 
percha would denote the gutta of Sumatra. And the true gum is to-day 
almost exclusively a Malayan product. As it reaches the market gutta- 
percha is, however, largely adulterated. There are high- and low-priced 
qualities as well as substances that more or less resemble gutta-percha, 
but which are adulterants rather than grades of guttafi. The present 
article deals with both the pure gutta-percha and its substitutes. 

Gutta-percha first definitely appeared in Europe in 1845, and the 
discovery soon thereafter of its varied utilisations caused an immense de- 
mand. Dr. W. Montgomerie read a paper on it before the Society of Arts, 
London, from which date it became a regular article of trade. It is ex- 
tensively employed in coating telegraphic cables, owing to its being a perfect 
insulator, while it is able to withstand in a remarkable degree exposure to 
varying atmospheric conditions. It keeps good for ten years, if exposed 
to the open air : 20 years, if protected in tubes ; but 20 years, when sub- 
merged, have no appreciable effect upon it. Under the action of light, 
heat and air it slowly oxidises, becomes converted into a brittle resin 
soluble in hot alcohol. Chemically gutta-percha is almost identical with 
india-rubber (which see, pp. 647-60). It differs physically, being tough 
and inelastic. Since the date gutta-percha was made known to Europe 
perhaps no substance has developed more rapidly, and with india-rubber 
its uses may be said to be so many and so important as to make these two 
substances perfectly indispensable to commerce. 

Trade. — The immense demand has caused an extended inquiry all over 
the globe with the view of expanding the area of supply or of discovering 
useful substitutes. During the past seven years the imports of the United 
Kingdom alone have been : — 1900, 126,059 cwt., £1,685,568; 1901, 
88,438 cwt., £1,382,646 ; 1902, 83,889 cwt., £1,150,902 ; 1903, 46,411 cwt., 
£587,712; 1904, 27,288 cwt., £288,535; 1905, 45,434 cwt., £361,475; 
1906, 53,271 cwt., £489,280. Of these quantities the Straits Settlements 
supplied from one-half to three-fourths of the total, but it would seem as 
if the supply from the Straits was decreasing while that from Venezuela, 
from British Guiana and from the Netherlands was expanding. It must 
not, however, be forgotten that a fairly large proportion of these imports 
are in gutta-percha substitutes, chiefly Baiata. Burn-Murdoch {Ind, 
for., 1905, xxxi., 309-20) has contributed useful particulars regarding 
the extraction, purification, properties, prices and traffic in gutta-percha, 
also a statement of the exports from Singapore from 1886 to 1903. 

\Gf. Solly, Observ, on the Prep. GaoutchouCt in Journ. Roy. As. Soc., 1840, ii., 
art. 2, 9-13 ; James Collins, Journ. Soc. Arts, 1885, xxxiii., 784 ; Burck, Orig. 
Bot. de la Gutta-percha, Ann. Jard. Bot. Buitz., 1885, 1—80; Ferguson, Jndiot- 
rubher and Gutta-percha, 1887 ; Planchon, Produits. des Sapotees, 1888 ; Jackson, 
Comm. Bot. I9th Cent., 1890, 27 ; Kew jSull.y 1891, 231-9 ; Chapel, Le Caout- 
chouc et la Gutta-Percha, 1892 ; Heuz6, Les. PI. Indust., 1895, iv., 285-7 ; Ind, 
For., 1894, XX., 225-6 ; 1898, xxiv., 384-5; ^Ohack, Gutta Percha, Cantor Lect. 
(delivered before Soc. Arts), 1897 ; Collett, Etudes sur la Gutta-Percha Commer- 
ciale, 1902; Jumelle, Les PI. d Caoutchouc et d Gutta, 1898 ; 1903, 445-523 ; 
Lecomte, Les Arhres d Gutta-Percha, 1899 ; Sadebeck, Die Kulturgew. der Deut. 
Kolon., 1899, 281, etc., etc ; Grelot, Orig. Bot. des Caoutchoucs et Gutta-Percha, 

1899 ; Ridley, Gutta Percha, Ann. Bot. Gdns. ^Sm^rapore, 1899 ; Semler, 
Trop. Agrih., 1900, ii., 724-6 ; Hill, Bept. For. Admin. Fed. Malay States, 

1900 ; Cat. des PI. Econ. pour les Colon., IIHort. Colon., 1900, 28-30 ; Manson, 
Burmese Buhher-yielding PL, in Ind. For., 1901, xxvii., 75-96 ; j5Warburg, Xe^ 
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PI. d Caoutchouc et leur Culture, 1902; Etudes Goloniales, June 1902 ; Pept. 

Govt. Bot. Odns. Penang, 1902; Imp. Inst. Bull., 1903, No. 1 ; Romburgh, Les 
PI. Caoutchouc et Gutta-percha, 1903 ; Bull. Straits and Fed. JSIalay States, 1903, ii., 

226, 312, "367 ; Gamble, Gutta Percha Trees of the Malay Peninsula, Kew Bull., 

1907, 109-21 ; Tschirch, Die Harze und die Harzhehdlter, 1906, ii., 893-988 ; 

Kew Mus. Guide, 1907, 138-9.] 

A feature of the gutta-percha trade in which India is much interested 
is the possibility of some method being discovered by which the milky 
juices of certain abundant plants might be transformed into useful 
substitutes. The following may be given as the gutta-percha-yielding 
plants, as also those that it would seem desirable should in future be 
experimented with as gutta substitutes : — D. .P. 

Achras Sapota, Unn. ; Sapotace^. The Sapota or Sapodilla tree. Is i., 0. ^ 
largely cultivated in Bengal for its fruit ; yields the Mexican Chicle-gum. [Cf. 

Journ. Agri.-Hort. Soc. Ind., 1844, hi., 147 ; Jumelle, Lc., 1903, 521-3-] 

Alstonia scholars, Bk (see p. 60) ; Apocynace^. The chatwan ; is believed 
to be the source of guttapulei of Singapore. Hooper {Rept. Labor. Ind. Mus., 

1905-6, 29) found the latex to contain 45*1 insol., 41*8 resin and 13-1 ash. [Cf. 

Manson, l.c. 82.] 

assia ottleyana, De Vnese ; SAPOTACEiE. A tree of Malacca and Borneo 
known as the kotian. The milk of this tree is regarded as an inferior quality 
of gutta-percha. Hooper {l.c., 1905-6, 27) says three samples of the milk of 
j». latifoiia from Hoshangabad showed on the average 48*9 gutta, 38*8 resin and 
12*3 per cent. ash. It was light grey, plastic, but the yield per tree small. A 
sample from Tinnevelly of JB. longifoUa afforded 22*6 gutta, 62*7 resin and 14*7 
per cent, ash (see pp. 116-20). 

Calotropis gigantea and C. procera, /?. Br . (see pp. 205-6) ; Asclepiadbje. 

The madar or ahanda, abundant bushes all over India, have often been suggested 
as capable of affording a limitless quantity of milky sap. Whether that could 
be utilised profitably has not been definitely ascertained. Over the greater part 
of the Upper, Western and Central Provinces of India they cover many thousand 
square miles of waste land, and the utilisation of that herbage would be of infinite 
value to the people. [Cf. Manson, l.c. 87.] 

uphorbia neriifolia, Linn. ; Euphorbiace^ (see p. 530). 

. oyleana, Boiss. (see p. 531). 

« Tirucalll, Linn, (see p. 531). 

. trigona, Haworth — the katti-mandu. This shrub yields the cement 

kattimandu, often spoken of in connection with South India and the Deccan. 

It_,wa3 specially recommended by Sir Walter Elliot in 1851. 

i usops auki, Linn. ; FI. Br. Ind., iii,, 549 ; Sapotace^. Is closely p 

allied to if distinct from M. Gaertn ., f , — a tree native in Guiana, 25 ’-3 

Honduras and Brazil which affords a gum that is one of the best substitutes for ’’ 

gutta-percha (Jumelle, l.c., 1903, 493-517). No effort appears to have been 
made to discover whether any of the Indian species might similarly be of value. 

Other species are M". Linn . — the Deccan to Malay Peninsula ; M. itox~ 

Xniryuuirtti, Wight — South India ; and M. hexanayn, Roxb . — Deccan and Ceylon. 

But Gamble (l.c. 117) says that neither xoietigi nor itf. are in India 

known to yield gutta-percha. [Cf. Manson, l.c. 78.] 

Palaquiu elllpticu , Engl., Pfianzenr., iv., i., 135; Bassia elliptica, Dalz. ; D. .P., 
Dichopsis elliptica, Benth. ; FI. Br. Ind., iii., 542; Palaquium, Brandis, Ind. iii., 10 -3. 
Trees, 424-5 ; Manson, l.c. 77 ; Jumelle, l.c., 1903 457-85 ; Sapotace^. 

Tliis is the pauchoti, pauchonta, kat illupei, pala illupei, etc. A large tree of 
the Western Ghats from N- Kanara southwards. It affords an inferior grade of 
gutta-percha, which is collected by tapping the living trees. Gamble adds, ‘‘but 
although this substance can be utilised for waterproofing and cement it is not a 
complete substitute for the proper article.'’ 

P. Gutta, Burch, in Ann. Jard. Buitz., v., 40 ; Dichopsis Gutta, Benth, D. .P., 

<fc Kook., /., in Gen. PI., ii., 658; GamblOp l.c. 113-2*1. A tree of the Straits iii., 103-4:. 
Settlements and Malay Archipelago, where it is known as taban merah (in Perak), 
niato balam tembaga (or abang) in Sumatra, and is the source of the finer grades of 
the gutta-percha of commerce. B\it there would appear to be many qualities of 
the ^tta obtained from this plant, some of which are apparently the produce 
of distinct varieties, others the results of different methods of preparation, and 
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still others indicate varying degrees of adulteration. For example the tahan 
merah (according to Bum-Murdoch — the most recent writer) is i*. ohiongifoiiitvn; 
taban chaier is ; tdban puteh is JP. pttsttiiatuuh and tahan haik is 

jp. sp. The tahan puteh is much inferior to the others. On the other hand, while 
j». ohionaifoUMnt, Burck, is but a variety of JP. still by certain writers it 

is held to be a distinct species and to yield the tahan sutra of Perak, 

Gamble {Man. Ind. Timhs., 445) says, “ The method of collection, usually 
employed by the Natives of the Malay Peninsula, is very simple but very wasteful. 
The tree is felled, and either the bark is stripped off altogether or rings are cut 
at intervals of about a foot. The sap that oozes out is then collected, put in a 
pot and boiled with a little water, which prevents its hardening afterwards when 
exposed to the air. It is then run into moulds. The trees usually chosen are * 
those of about thirty to thirty-five years old, and each tree gives 2 to 3 lb. of 
gutta. Such a system is naturally a wasteful one, and if regularly continued 
without any arrangements for reproduction would probably lead to the exhaustion 
of the supply, so that it is satisfactory that French experts are said to have dis- 
covered that the gutta-percha can be obtained from the leaves without felling 
the tree. However this may be, there is little doubt of the value of the product, 
and that if it is to be regularly produced the tree must be grown in plantation 
and systematically worked.” 

P. polyanthu , Bngl., Pflanzenr., iv., i., 135 ; Isonandra polyantha, Kurz ; 
Dischopsis polyaritha, Bentli, Hook./ Gen. PI, ii., 658. A moderate-sized 
tree of Cachar, Chittagong, Arakan and Pegu. This is the tali, sill-kurta, 
thainban, etc. Kurz says it yields a good quality of gutta-percha and in large 
quantity. [Cf. P. ohovatum. King and Gamble, in Hooper, Rept. Labor. Ind. 
Mus., 1905-6; 27.] 

13. Payena lucida, a. do. ; Isonandra polyandra, Wight, Ic., t., 1589 ; FI. Br. 
Ind., iii., 547; Gamble, Man. Ind. Timhs., 449 ; Sapotace-.?e. TYiei dolu-kurta 
of Cachar is an evergreen tree of Assam, Tenasserim and the Straits Settlements. 
JP. Maiugayi, Clarke, a tree of Penang and Malacca. Both these trees afford gutta- 
percha ; the last mentioned, according to Maingay, abounds in that substance. 

P. Leerii, Bur ok, Rapport Gutta, 1884 ; also Orig. Bot. de la Gutta-peroha, in 
Ann. Jard. Bot. Buitz., 1885, v., 56, pi. viii. ; P. Leerii, Engler, Pflanzenr*, 1889, 
iv., pt. i., 133, with plate. Kurz rightly transferred Kertophorus Leerii, Hassk., 
to Paj/eHrt {Journ. As. Soc. Beng., 1871, xl., 69), but his Burmese plant is appar- 
ently a different species from that of Malacca, Sumatra, Borneo, Banka and 
Amboina, to which the name JP. I^eerii strictly speaking belongs. Kurz accord- 
ingly would seem to have desired to correct his mistake when (in Journ. As. Soc. 
Beng., xlvi., 230) he subsequently gave the Mergui plant the name >. ptti uU 
leionett't'a, Kurz. Hooper found that the Burmese plant contains 59*9 per cent, 
gutta and 39*6 per cent. reSin. JP- Xjcerii proper yields the sundek of Perak and 
the niato halam haringin (or soendi) of Sumatra-^a trade quality of gutta-percha. 
[Cf. Jumelle, l.c., 1903, 486-92 ; Hooper, Rept. Labor. Ind. Mus., 1905-6, 27-8 ; 
Mason, l.c. 78.] 


jy p ID MU INDICU , Br. ; FI. Br. Ind., iv., 5 ; Praih, 

iv., 219 - 20 . Beng. Plants, 1903, ii., 686 ; Cooke, FI. Pres. Bomb., 1904, ii., 146 * As- 
Indian ar- cLEPlADEiE. Indian (or country) Sarsaparilla; anantamul {anantvel), 
saparilla. magrahu, sugandi paid, nannari, uparsdra ; sdrivd (Sanskr.). A clinabing 
plant of North India, from Banda to Oudh and Sikkim, and southward 
to Travancore and Ceylon. 

. The root has long been employed in Native medicine. Garcia de Orta (1563, 

e icm . Coll., xlii. ; also in Ball, Proc. Roy. Ir. Acad., 1890, 3rd. ser., i., 656) speaks of a 

thorny climber which resembles the pomegranate, from the wood, bark and root 
of which a drug is obtained. Ball regards that passage as possibly denoting 
but is it not rather Sniiiax‘1 The root is supposed to possess 
properties allied to those of sarsaparilla, and from 1864 has been officinal in 
the British Pharmacopoeia. It is prescribed usually in the form of syrup and 
is demulcent, alterative and diuretic. Sometimes the whole plant is pounded 
and a co^^gee made with rice, or an infusion prepared of .the dried leaves. In 
Indian commerce anantamul is found in the form of little bundles, which consist 
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of the entire >oots of one or more plants, tied up with a portion of the stem. 

Anantamul costs 6 to 8 annas per lb., and in Europe appears to sell at Is. 6c2. to 
2s. per lb. [O/. Pharmacog, Ind„ 1891, ii., 446-9; De Silva, Indig. Food Prod., Trcp., 

Agrist., 1891-2, xi., 520-1; Waring, Baz.Med., 1897, 72-3; Dutt; Mat. Med. 

Hind., 1900, 195-6; Bept. Cent. Indig. Drugs Comm., 1901, i., 124, 153 ; i?ec. 

Bot. Surv Ind. (many passages) ; White and Humphrey, Pharmacop., 1901, 224.] 

I I CU , MecUk. ; FI. Br. Ind., i., 334-44 ; Cooke, FI. Pres. p. .P., 
Bomb., 1901, ii., 104-14 ; Duthie, FI. TJ'pjper Gang. Plain, 1903, 87-93 ; 

Pram, Beng. Plants,!., 262-9 ; WiesneT, DiePoJist.des Pflanzenr., 1903, ii., 

221-2 ; Malvace^. A genus of herbs, shrubs or trees, which embraces 
about 150 species. Some 33 are indigenous to India and several others have 
been introduced, and are now cultivated widely. Many are of consider- 
able economic value, one an important vegetable, and another produces 
a fibre that is extensively used as a substitute both for hemp and jute. 

. Abel osehus, Unn. ; Bee. Bot. Surv. Ind., iii., 178. The Musk Mallow, Musk 
mushh-ddnd, kalkastari, kasturi-bhendi, latd kasturikd, etc. A herbaceous bush, allow, 
common throughout the hotter parts of India. It yields a fibre which occupies 
a high place among those of the jute type. The seeds afford an odorous principle 
employed in perfumery as a substitute for musk. In European trade they Perfumery, 
are known as Grains dAmbrette. By the Natives of Northern India they are 
employed medicinally. Their value varies from about 4d!. to 1^. per lb. [Cf. Price. 
Pharmacog. Ind., 1890, L, 209—10; Agri. Ledg., 1896, No. 6, 29—31 ; 1898, No. 15, 

505 ; Mukerji, Handbook Ind. Agri., 1901, 329-30 ; Schimmel & Co., Semi.- 
Ann. Bept., Oct. 1902, 9.] 

. fieulneus, Unn. ; Bee. Bot. Surv. Ind., iii., 28, 178, The ban dkenras, jangli 
bhindi, kapasiya, dula, etc. A prickly herbaceous annual, indigenous in the 
hotter parts of India, from the Panjab and Bengal to South India and Ceylon. 

The stem yields a long, glossy, white and strong fibre, useful for twine and light Hbre. 
cordage. . 

, rosa-sinensis, Unn.,- Woodrow, Man. of Card., 1899, 179; Pirminger, noe 
Man. Card. Ind. (ed. Canieron), 651 ; Bee. Bot. Surv. Ind., ii., 40, 84; iii., 179. Plower. 
The Shoe Flower, jdaiXt, juwa, joha, jdsavanda, etc. An ornamental shrub, 
native of China, but found in most gardens in the plains of India. The bark 
yields a fibre. The fiowers are said to produce a purple dye, and are also used Pibre. 
in Native medicine. The roots are employed in Mysore in certain cattle diseases Dye. 
ijourn. Bomb. Nat. Hist. Soo., 1892-3, vii., 512-5). 

. Sab rl a, Unn. ; Woodrow, l.c. 183 ; Bee. Bot. Surv. Ind., ii., 40, 84 ; ozolle. 
iii., 28, 179 ; Firminger, l.c. 288. The Rozelle or Red Sorrel of the West Indies, 
mesta, patwa, Idl ambdri, kempu, etc. A small elegant shrub, widely cultivated 
throughout the hotter parts of India and Ceylon. The seeds are sown about the 
end of May, and the plants put out in the ground at a distance of 4 feet 
from each other. The gathering may be made in November or December m Seasons, 
Bengal, but rather earlier in the upper provinces. ^ It seems to tluive best in 
the damp climate of Lower India and cannot be cultivated on the hills. 

The stems yield a strong, silky fibre, the Rozelle Hemp of commerce, obtained Fibre, 
by retting the twigs when in flower. The seeds are used in medicine, and have Medicine, 
demulcent, diuretic and tonic properties. The fruit, or rather fleshy calyx, is a „ 
valuable antiscorbutic, largely eaten in the form of jellies, chutnies and other ® 
preserves. The leaves are eaten as salad and in Native curries. [Cf. Pharmacog. 

Ind., i., 212; Dodge, Useful Fibre Plants of the World, 1897, 196; Imp. Inst. Tech. 

Bepts., 1903, 96.] 

, aceus, Unn.; Gamble, Man. Ind. Timhs., 1902, 87 ; JBec. Bot. Surv. 

Xnd., ii., 177, 245, 247, etc. ; iii,, 179. The 6o^, banid, beUi-pata, chelwa, thinban, 
etc. A small tree or bush of the sea-coast forests and long tidal rivers all round, 

India, Burma and Ceylon. It yields a fibre of fair quality, which can be rea(^y Fibre, 
separated and does not easily rot under water. In Bengal it is used for making 
rough ropes, in the Sundribans for cordage, and in Ceylon for mats. Gamble 
remarks that it ought to be useful for paper, Ma on (iTid, For., 1905, xxxi., Paper. 
347-50) gives an account of experiments which have recently been ade in 
Burma with this fibre as a jute substitute. He considers it would probably gJJ^tltate. 
fetch abouV £12 per ton, if sent to m ket in the condition that jute usually 
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appears, though fibre collected in the Toungoo district of Burma and prepared 
by IVIr Le Bevre is said to have realised as much as £35 per ton m England. 
The wood is used only for fuel, and occasionally for hut-building (see ats d 
^ ^ atting, p. 776)* Yates, Text. Antiq., 1843, 304r-6 ; Text. Journ., Oct. 1890 ; 

Dodge, Z.c. 197.] 
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H. c n Tbinus, Linn. ; Roxburgh, Trans. Soc. Arts., 1804, 382 ; 
1806, 162 ; also Coromandel PI., ii., 190 ; Rec. Rot. Sun. Ini., i., 90, 194 ; 
ii., 40, 84 ; iii., 179 ; Sprague, in Kew Bull., 1908. Deccan Hemp, 
kanofE, ambari hemp, amhdri, amhaii, pulu, mesta pat, dare Tcudrum, pdtsan, 
sJieria’ pundi, gogu, sujjddo, etc. A small herbaceous shrub, indigenous in 
Africa and introduced into India, now cultivated extensively for its fibre. 

The cultivation, both as a crop and as a hedge plant, is largely carried 
on in Bombay (especially the Deccan and Karnatak), the Central Pro- 
vinces and Madras. Elsewhere to a much smaller extent Bengal, chiefiy 
Chota Nagpur ; also here and there in the United Provinces and the Pan- 
jab. The Bombay statistical returns for 1905-6 show an area of 83,109 
acres, with 16 acres in Sind, and an average of about 90,000 acres 
annually. Rocky and laterite soils which are not suitable for jute, are 
well adapted for the cultivation of amhari. It grows best on the alluvial 
soils of North Gujarat, but does also very well in medium black soils. It 
is usually grown as a mere sprinkling among other crops, and the tillage 
is the same as that of the crop with which it is associated, . especially 
lajra and juar. In October-November the plants should be uprooted. 
Pull-grown plants which have ripened their seed furnish stronger fibre than 
if cut while in flower. The small bundles of stalks, when dry, are tied 
into large bundles and steeped in water for some ten days. If the fibre is 
■ separated in the cold weather, longer steeping is required. When removed 
the bark and fibre readily peal off in strips from the root upwards. The 
strips are then beaten with a stick and threshed in water till the clean fibre 
is separated. It is bright and glossy, but coarse and harsh. The length 
is 5 to 10 feet, and the breaking strain has been variously stated at 
115 to 190 lb. Hanausek {Micro. Tech. Prod. (Winton and Barber, 
transl.), 1907, 83) gives interesting particulars of the microscopic structure 

of this fibre. . 

The Deccan hemp is spoken of as similar to ]ute, but very miich 
superior. In India a coarse sackcloth is made from it, though its chief 
utilisation is for ropes and cordage. Coarse canvas is also manufactured 
from it, and in Bengal it is employed for all purposes for which jute is 
in demand, but being more durable it is used for fishing-nets and paper 
manufacture. Amhari hemp is stated to be worth about 8 lb. per rupee, 
but no statistics regarding the extent of the trade are available. 

A few years ago a fibre appeared on the London market under the 
T^a rri A of Bimlipatam jute, which there seems little doubt was Deccan hemp. 
StiU more recently a new fibre from Rio de Janeiro has been much ad- 
vertised under the name of Canhamo, and this has been shown by Sprague 
to be obtained from an allied species, H- radiatxis, Cay. {PI. Br. Ind., 
i., 335). Thus for commercial purposes both the Bimlipatam jute and 
the Canhamo hemp may be accepted as possessing the same properties as 
the fibre of JT. eannctbinus. 

The demand for Bifalipatam jute is stated to be yearly increasing, and 
in 1903-4 the exports to London amounted in value to two lakhs of rupees. 
On the London market it is worth from £11 to £12 12s. M. per ton. 
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Dunstan’s cliemical investigations into tlie properties of this fibre, pub- 
lished in the Im'perial Institute Technical Reports, as also the further 
particulars afiorded in The Agricultural Ledger, will be found useful and 
interesting. Apparently the samples of Bimlipatam jute were found of 
lower value than the best Bengal jute. In the subsequent investigations 
into this fibre it was found to be prepared on an extensive scale in a factory 
at Chittavalsa in Yizagapatam, as also exported from Bengal to some 
extent under the name of mesta pat. Comparing a sample of true jute 
with an authenticated sample of Deccan hemp and a good average speci- 
men of Bimlipatam jute, it was found that the percentage of cellulose was 
nearly the same in all three. The last two were superior to ordinary jute 
in the smaller loss in mercerising and the larger increase in weight on 
nitration. The reports therefore conclude that Bimlipatam jute {i.e. 

Deccan hemp) is deserving of attention. 

The seeds yield a clear and limpid oil, and have been sent to England on. 
as an oil-seed. They are used in Poona as a cattle food, and the leaves 
are eaten as a vegetable. 

[Cf. Jacob. Bontius, in Piso, Ind. Utri. re Nat. et Med., 1658, 113 ; Milburn, 

Or. Comm., 1813, ii., 210 ; Wissett, Treatise on Hemp, 23 ; Pharmaeog. Ind., i., 

213-5; Basu, Agri Lohardaga, 1870, 73 ; Kew Bull., 1891, 204 ; 1898 (add. ser., 
ii.), 9, 11 ; Text. Journ., Oct. 1893, 12-3 ; Rept. Ind. Hemp Drugs Comm., 1894, 
i., 80; iii., 107; Agri. Ledg., 1896, No. 11, 84^5; No. 37, 393 ; 1903, No. 11, 

239-44 ; Dodge, l.c. 192 ; Mukerji, Handbook Ind. Agri., 1901, 304-6 ; Mollison, 

Textbook Ind. Agri., 1901, hi., 227-8; Imp. Inst. Tech. Repts., 1903, 69-71, 86-8 ; 

Joret, Lee. PI. dans UAntiq., etc., 1904, ii., 276; Capital, June 22, 1905, 1142; 

July 6, 1905, 8 ; Ann. Rept. Agri. Dept, (all provinces) ; Board of Trade Journ., 

Sept. 7, 1905 (the fibre Canhamo of Bio de Janeiro). 

H. escule tu , Linn. ; Rec. Bot. Surv. Ind., ii., 84 ; iii., 28, 178. The 
Edible Hibiscus, Lady’s Fingers ; ochro ox ohra, of the West Indies, hhindi, 
dhenras (or dheras), rdmturdi, hendehai, vendaik-kay, youn-padi~si, tindisa, 
etc. A tall herb, cultivated throughout India and naturalised in all 
tropical countries. De Candolle regards it as of African origin. 

It is largely cultivated by the Natives of India as a garden crop for 
the sake of its ebuit. It should be sown from April to June in nurseries, 
and transplanted when about 3 inches high. Weeding should be done 
regularly all through the period of growth to keep the soil loose and open. 

As a field crop successful cultivation largely depends on rich manuring 
of the soil. Two varieties, an early and a late, are grown in Bombay, 
both being sown in June. The acre rate of seed varies from 5 to 10 lb. 
and the seed is sown at intervals of about a foot, on ridges three feet apart. 

The early variety bears fruits from about August to September, while 
the late does so from the end of September to November. 

In Madras, the early crop is sown in the first week of March and 
gathered in the first week of July ; the late crop is sown in the latter part 
of July and gathered in towards the end of December. The yield of 
fruit per acre varies from 5,000 to 6,000 lb. The cost of cultivation is 
said to average about Rs. 5 per acre, and the profit about Rs. 9. The 
bast yields a white eibbe which is long, silky, strong and pliant, and 
composed of fine individual threads. The breaking strain is 79 pounds 
dry, and 95 wet. In colour and texture it resembles hemp, and is well 
adapted for making ropes, twine and sacking, while the residual portions 
might be utilised for paper-making. There are no statistics of trade in 
ochro fibre : it is apparently sold only as an adulterant of jute Qr of 
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H. cannaMnus. Messrs. Ide k Christie, however, have valued samples 
obtained from Cuba at about £18 to £20 per ton, and state that it might 
even fetch more with better methods of preparation. 

The mucilage from the eruits and seeds is used in medicine as a 
demulcent. The unripe fruit is a favourite vegetable, and the more 
mature fruit is sliced, then fried and eaten in curry. In European 
cookery its mucilaginous property is taken advantage of in the thickening 
of soups, etc. 

[Cf. Pharmacog. Ind., i., 210-2 ; Duncan, Dyes and Dyeing in Assamy 1896, 
27; Agri. Ledg., 1896, No. 28, 276 ; 1898, No. 8, 287 ; Dod:ge, l,c. 194 yimp. Inst. 
Journ.y March 1898, 77; KewBidl, 1898 (add. ser., ii.), 6; Blackman, Fibres of 
the Hawaiian Islands, 1903, 51.] 

ID , KIN , L ATHER d the M nuf ct re 

thepefp . — The term “ ffirfes ” denotes commercially the raw, 
dressed or tanned skins of full-grown cows, bullocks, buffaloes and 
horses, etc., while '' SJcins'' is applied to those of calves, sheep, goats, 
deer and other wild animals. The term Fur ” is used for ornamental 
skins, with the hair or wool attached. 

It may, perhaps, be as well to dispose at once of the least important group, 
namely, the Furs P In addition to the skins of Deer and Antelopes, there 
are returned under “ Purs ” {D.E.P., iii., 458) some 70 diiferent fancy or orna- 
mental skins that are occasionally met with in trade. The following are some 
of the more important (mentioned in alphabetical sequence ) : — Cynteittrus 
jt€hattrsy the Hunting Leopard; Pelf a pardnsy the Leopard or Panther; P. 
tigrisy the Tiger ; P- tincUt, the Snow Leopard ; JUtusteia, two species, the 
Martens ; jpittoriiis enuiixea, the Ermine or Stoat ; Sduma, the Squirrels ; 
vtax*es, the Foxes ; and ih-aus, the Bears ; etc. It would seem that in India 
some of the smaller skins, such as dog-sldns, snake and lizard skins, mole-skins, 
frog-skins and the like are utterly neglected, a consequence very possibly of 
the climate and the defective methods of curing presently practised. 

RAW HIDES AND SAT/NS.-Si/pp/y.— Under Live took (pp. 732-52) 
will be found mention of the chief wild and domestic species and races 
of animals, the skins of which appear under Hides and kins. It is 
not necessary to enumerate these again, but it may be useful to state 
once more that the live stock of India cannot be far short of a grand 
total of 220 millions, of which perhaps 40 per cent, die or^are slaughtered 
annually. The annual average exports to foreign countries at all events 
were, for the five years ending 1903-4, Hides (raw and tanned) 12^ millions ; 
Skins (raw and tanned) 37 millions, or 23 per cent, of the estimated 
total stock. But these returns take no cognisance of the hides and skins 
used up in India nor of the animals that die or are killed, but of which 
the hides and skins are not preserved. 

Total Transactions. — It would not be far from correct to affirm 
that India’s local manufactures in skins and leather are as valuable as her 
foreign trade in these commodities (raw and manufactured). In 1876-7 
the total of the declared values of the imports and exports, taken to- 
gether, was Rs. 3,13,77,912 (or say £2,091,860) ; in 1902-3 the corre- 
sponding figure was Rs. 9,27,48,85*3 (or say £6,183,257) ; and in 1903-4 
the total traffic came (less the re-exports) to Rs. 9,71,04,548 (or say 
£6,500,0<X)). If the idea of the internal trade being approximately as 
valuable as the foreign can be accepted as fairly correct, then during 1903-4 
the total turnover of the industries here dealt with (exports flus con- 
sumption) would have been close on a valuation of £13,000,000. And 
later figures for 1906— 7 show a considerable expansion, viz. to a total 
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(imports and exports, less re-exports) of Rs. 15,94,66,392 (or £10,631,093), 
and thus of an estimated total traffic of over twenty-one millions 
sterling. 

Fluctuations — But there are a few aspects of importance that had 
better be here indicated. For example, the trade in hides and skins, as also 
the craft in leather manufacture, are in the hands either of Muhammadans 
or of low-caste Hindus. They are, therefore, participated in by a com- 
paratively small community. So again the workers in skins, hides and 
leather are in Northern India collectively designated chmnfarosh. Then 
there are two main classes of hides and skins : — hallali (slaughtered), 
■murdari (dead). The former come from the slaughter-houses of the cities, 
the latter from the country. The chumars (the special caste of skinners) 
wander about all over the country, and make it their business to skin 
dead cattle. In seasons of scarcity and famine they reap a rich harvest, 
but it is often affirmed that they are unscrupulous and, when they do 
not obtain a sufficient supply, that they are not averse to systematically 
poisoning cattle. With them, in fact, cattle-poisoning is held to be a pro- 
fession, and to have attained the position of a high art (see Abrus, p. 1). 
Moreover, it is believed that a large proportion of the cattle that perish 
in India die from preventable causes, such as neglect, drought and mur- 
rain. The loss to the country of a large percentage of its cattle far out- 
weighs the total value of the traffic in skins and hides, so that the in- 
creasing exports in these articles are only too frequently the most certain 
indication of widespread suffering and loss. The traffic in hides and skins 
is accordingly subject to great fluctuations, concomitant with the vicis- 
situdes of the seasons. The famine in Western India, during the years 
of 1899-1901, caused the traffic to become abnormally high, especially 
in untanned hides, but, due to the war in South Africa, the prices were 
at the same time preserved. The exports for each of those years were 
nearly double the normal traffic, but the demand was, nevertheless, brisk. 
The difficulty to procure capital — an ever-present cause of obstruction 
to all manufacturing enterprise ‘in India — is doubly true of the leather 
trades. Religious objection assigns it a position of degradation and 
neglect. It became accordingly a monopoly within a restricted com- 
munity, and thus not only suffers from want of capital but from the loss 
of invigorating competition and popular interest and favour. 

Foreign Trade. — The exports to foreign countries from the chief 
seaports of India are drawn from the provinces by rail, road and river, 
as also coastwise by sea. These may be analysed as follows : — 

Railborne, etc. — Unfortunately a difficulty is at once presented, viz, the rail- 
borne and the coastwise transactions are recorded in cwt. It is thus next to 
^possible to obtain a factor by which to reduce these to numbers of hides as 
in the returns of foreign trade, since the goods vary so greatly according to 
species of animal, size and condition, nature of curing or tanning pursued, 
etc,, etc. The figures as they stand are, however, relatively of value : — ^During 
1906-7 the railways of India carried 2,517,787 cwt, of hides and skins (raw 
and tanned), the bulk being raw. Of that large amount 1,126,302 cwt. were 
conveyed to Calcutta and were drawn — from Bengal Province, 350,963 cwt. ; 
from the United Provinces, 354,804 cwt ; from the Panjdb, 103,865 cwt. ; 
from the Central Provinces and Berar, 57,056 cwt. ; from Madras, 13,974 cwt.; 
from E. Bengal and Assam, 232,036 cwt. ; from Rajputana and Central India, 
7,623 cwt. ; and from Bombay, 4,816 cwh The next most important receiving 
centres are the Madbas Pouts, which, in the year in question, drew 520,856 
cwt., namely from the Madras Presidency, 330,512 cwt. ; Mysore, 38,398 ewt»..; 
the Nizam’s Territory, 44,951 cwt,; Bombay, 66,901 cwt. ; Central Provinces, 
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20,705 cwt. ; Panjab, 19,289 cwt. ; and from the United Provinces, 5,441 cwt* 
Madras Presidency is third in importance with 217,674 cwt., derived 
chiefly from Mysore, 77,677 cwt. ; from its own port towns, 61,434 cwt. 
from Bombay (5,518 cwt.) ; from the Nizam’s Territory (29,968 cwt.) 
Bombay BOMBAY PoRT takes the fourth position with a supply of 149,048 cwt., derived 

Supply. chiefly from its own Presidency, 68,823 cwt.; Panjab, 28,765 cwt.; United 

Provinces, 23,419 cwt.; Central Provinces, 13,272 cwt.; Madras, 5,462 cwt. 
Karachi Then comes Karachi with 139,107 cwt., derived mainly from the Panj4b, 

Supply. 100,404 cwt.; Sind, 37,385 cwt.; and from the United Provinces, 842 cwt. 

Lastly the Pan jab with a total supply of 113,973 cwt., derived chiefly 
from Rajputana and Central India, 32,978 cwt. ; and from the United 
Provinces, 58,782 cwt. Looking at these figures from the point of view of 
Exports, the Bengal Province supplies 357,794 cwt. : the United Provinces 
464,376 cwt. ; Madras 368,127 cwt. ; the Panjdb 296,576 cwt. ; Bombay 
171,746 cwt.; Mysore 117,866 cwt. ; Rajputana and Central India 118,613- 
cwt. ; Central Provinces and Berar 122,774 cwt. ; the Nizam’s Territory 
86,183 cwt. ; Sind 54,559 cwt. ; and E. Bengal and Assam 234,810 cwt. 
Thus, so far as the foreign trade is concerned, the supplies come mainly 
from Bengal and the United Provinces. Cawnpore is the great emporium' 
of leather production in India, and the supplies of hides and skins procured 
Proviacial by the tanneries of that town must be very largely drawn from local supplies. 

Production. seeing that the imports are comparatively unimportant. This fact necessarily 
raises the United Provinces into the position of greatest importance in the 
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hide trade. 

Coastwise. — Turning now to the coastwise transactions, it is ascertained 
that the total Imports of raw hides do not normally exceed 25 to 30 thousand, 
cwt., valued at 10 J lakhs of rupees ; of raw skins about 15 thousand cwt., valued 
at 71 lakhs of rupees ; and of dressed and tanned hides and skins about 6 J thousand 
cwt., valued at 6 lakhs of rupees. 

Exports. — In the Review of the Trade of India for 1904-5 it is shown 
that, according to the declared values, the prices of hides rose steadily 
during the preceding four years, the average price for 1904-5 being 11*4 
per cent, in excess of that for the previous year. The corresponding 
price of skins, on the other hand, fell 13*1 per cent. The number of raw 
hides and skins exported collectively came to 31,606,246, valued at Es. 
7,05,35,585 — the shares being 8,722,520 hides and 22,883,726 skins. The 
value of the raw*'hides exported from Calcutta was 84*6 per cent, of the 
total trade. They were consigned to the Continent mainly, Germany taking 
144| lakhs ,* Italy 66 lakhs ; Austria-Hungary 51| lakhs ; and Spain 22| 
lakhs. This left 23 lakhs consigned to the United Kingdom, and 40|- lakhs 
to the United States. Calcutta also contributes 75*6 per cent, of the total 
value of the foreign exports in dried and pickled skins. About the same 
percentage (in value) of the foreign exports is usually drawn from India 
by the United States. Of the balance, France claimed 29-| lakhs, and 
the United Kingdom 25|- lakhs. The demand in France seems to be 
increasing. The later Review for 1905-6 states that the price of hides 
continued to rise, the average value per cwt. increasing from Es. 52-4-8 
in 1904-5 to Es. 55-7-0 ; while that of skins continued to faU, viz. from 
Es. 91-1-6 per cwt. in 1904-5 to Es. 90-7-1 per cwt. The number of 
hides and skins exported in 1906-7 collectively came to 39,806,281 — 
the shares being 12,917,227 hides and 26,889,654 skins. 

TANNED HIDES AND SKINS.— most significant feature of the 
coastwise returns, abundantly confirmed by most statistical statements 
of the Indian trade in hides and skins, may be said to be the fact 
that Madras is by far the most important centre for dressed skins, and 
that Burma is the chief coastwise market for them. Eecently, however, 
Bengal has begun to participate largely in this Burmese supply. After 
Biirma, Bombay afiords the next most important local outlet for Madras 
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dressed sldns. And this position of importance held by the Madras 
Presidency in the traffic in dressed and tanned skins and hides is still 
further borne out by a study of the foreign trade. During 1904-5 
Madras furnished 91 per cent, of the dressed hides and 73 per cent, of the 
dressed sldns, Bombay following with a fair proportion of the balance. 
The United States of America have hitherto been the most important 
market ior Madras dressed skins. But within the past few years an un- 
happy new manifestation has appeared, namely a decline in the demand 
for Indian dressed skins. The export traffic in dressed goods has 
recently, in fact, fallen back, and the demand for Bengal raw sldns 
advanced considerably. This is presumed to be a direct consequence 
of the cheaper and more efficient methods of tanning (especially that knovp. 
as the chrome process) now largely practised in the United States. It 
points to the urgent necessity for Indian manufacturers to advance with 
the times or face the total loss of their trade. The tanner who pur- 
sues crude methods and continues to employ defective appliances can no 
more hold his own against the cheapening process of scientific progression 
than the hand-loom cotton weaver can stem the tide of steam-power 
prosperity. 

Exports- — The decline in the traffic in tanned hides and skins, established 
within recent years, calls pointedly for serious consideration. The so-called 
tanning of India, given to the hides and skins exported, was, and is at its 
best, so imperfect and unsatisfactory that retanning in the countries to 
which consigned was essential. But however crude it may be, the 
business is by no means an| unimportant one, nor one for which an 
effort should not be made to save it from complete annihilation. In 
1900-1 the exports of tanned hides were valued at Es. 1,46,80,048, and 
of skins at Es. 3,02,61,805, or collectively Es. 4,49,41,853 (close on three 
million pounds sterling). The next year, 1901-2, the collective exports 
of tanned hides and skins were valued at Es. 2,65,40,461 ; in 1902-3 
they were Es. 2,89,81,866-; in 1903-4, Es. 3,09,88,759 ; in 1904-5, 
Es. 2,85,17,173, or approximately one-half the value of the traffic five years 
previously. Commenting on this somewhat significant state of affairs, 
Mr. J. E. O’Gonor wrote, “This transference of the trade from tanned 
to untanned skins is likely to proceed in an accelerated degree, to 
the great loss and detriment of the trade in the Madras Presidency. 
But it must not hastily be concluded that in itself the contraction 
of this industry is a subject for regret. If the industry had been 
established on a sound economic basis, it would not and could not 
have suffered, for all the natural conditions are in its favour, including 
cheap and abundant supplies on the spot of skins and tanning substances 
and cheap labour. These advantages, however, were not effectively 
utilised, in consequence of the absence of capital, for tanning is essentially 
an industry in which the possession of large resources counts for much.” 
“ The position, however, may be rectified without difficulty if capital is 
forthcoming ; and if it is desired to prove that tanning is a profitable 
industry, it may be observed that where it has been undertaken in accord- 
ance with sound principle, as in the leading tanning establishments in 
Cawnpore and Bombay, it has been an extremely profitable and expanding 
business ” (A7^^?G-JncZ. April 1903). The returns for 1905-6 

show, however, that in the severe fluctuations to which the traffic is ever 
subject, the pendulum has once more begun to swing forward. The ex- 
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THE LEATHER INDUSTRIES 

ports recorded manifest a great improvement in tanned hides, amounting 
to an increase of 63*7 per cent, in quantity and 87*6 per cent, in value on 
the figures for 1904-5. The actual value of the hides exported in 1905-6 
amounted to Rs. 1,54,80,070, and of the skins to Rs. 2,11,04,250, giving 
a total of Rs. 3,65,84,320 ; and in 1906-7, hides Rs. 1,72,96,337, and skins 
Rs. 2,72,16,204, or Rs. 4,45,12,541. 

LEATHER AND LEATHER MANUFACTURES.— Internal Industries. 
— Although the objection to taking life is held very strongly by 
Buddhists and to a less extent by Hindus, it has not seriously opposed 
the growth of a trade in leather and leather manufactures. Erom the 
most ancient times in India, furs, skins, and leather have been used, and 
apparently to much greater extent than is the case to-day. Speaking of 
the frontier of India, Stein {Ancient Khotan, 1907, 345 et seq.) de- 
scribes in great detail the ancient records, correspondence, etc., written 
on leather and wood, which he discovered during the exploration of the 
Niya site, and some of which bear the date of the 3rd century a.d. “ The 
finish given,” he says, ‘‘to the leather of these ancient documents indi- 
cates extensive practice in the preparation of the material.” Leather, 
when once prepared, was thus not objected to by the early Buddhists of 
Khotan, any more than are the leather straps of the sacred books used by 
the orthodox Brahmans of to-day, in Kashmir and India generally. Book- 
binding in leather Stein regards as dating back to the Hindu period of 
Kashmir, and thus long anterior to the Muhammadan conquest. Many 
of the stucco statuary and fresco paintings of Ancient !^otan show 
personages riding on horses and camels, the saddles and trappings of which 
differ but little horn those in use to-day ; and the riders are often depicted 
wearing high boots of black leather richly embroidered in gold and silk. 
These circumstances may thus be accepted as indicative of an ancient 
knowledge in leather. 

It is not contemplated to deal here in detail with the contrivances and 
materials of leather manufacture. The various provincial Governments 
of India have recently had prepared a series of publications entitled 
Monographs on the Tanning and Working in Leather. These, so far as they 
go, are admirable publications, and will be found to afiord much useful 
information regarding the manufacture and utilisation of leather in India. 

Leather. — It may very truly be said that no large industry has changed 
more rapidly and completely than that of leather. Every axiom of the 
craft and even the reputation of leather itself has changed completely, for 
artificial leather is now a regular commodity. But speaking figuratively, 
India may be said to be many years behind the times. From being an 
industry in which time and capital had to be locked up almost in- 
definitely, tanning may now be spoken of as characterised by a 
rapidity of production and a turnover hardly equalled by any other 
branch of manufacturing enterprise. From being essentially a craft for 
manual labour, every stage in the tanning of leather and the preparation 
from it of the most artistically finished boots and shoes are accomplished 
by complex and intricate machinery. And what is even more significant, 
the countries that have responded most energetically to the discoveries 
of science and of mechanical skill have usurped or are usurping the leather 
trade of the world. Instead of it being now found necessary to retain 
hides and skins for a protracted period, subject to the slow action of some 
vegetable tanning material, rapid che *cal methods (by mineral salts, 
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or even aided by electricity) have been called into existence and accepted 
with avidity by tbe trade. 

Chrome Process , — By tbe chrome process, for example, superior leather 
may be produced from the strongest bufialo hides in seven days, from cow- 
hide in twenty-four hours, and from sheep and goat skins in six to eight 
hours ; and these operations formerly took thirty days, or as much even as 
eighteen months. There are two methods of chrome tanning, viz. by one 
or by two vats. After the required submersion the hides or skins are re- 
moved from the drums and piled up on a table for twenty-four hours, so 
as to allow the tanning liquors to drain ofi slowly, the while completing 
the tanning process. After this the felts are well washed in several changes 
of water and are then put into a solution of borax and water to neutralise 
any trace of acid. The neutralisation of the acid is a point that demands 
careful consideration. After further washing the leather is now ready 
to be dyed or fat liquored, according to the purpose for which intended. 

A point of great moment is the circumstance that once dried, chrome 
leather can never again be sufficiently wetted to allow of treatment, so 
that the complete preparation for its final purpose must be undertaken 
almost immediately the hides or skins are taken from the vats. The half 
process pursued by many Madras tamiers it would seem may have to be 
abandoned if they propose in the future to adopt chrome tanning. But the 
new process is neither expensive nor difficult, and with such improvements 
accomplished it is not difficult to understand why salted hides and skins 
are preferred to the more expensive half-tanned goods of Indian former 
trade. While the discoveries here briefly indicated and others too numerous 
to mention have proved of supreme moment to the leather trade of the 
rest of the world, the Native tanners of India have stood still and seen 
their interests being frittered away. Protracted immersion has for many 
years past been admitted as impossible in India. The superiority of 
European leather over that of India was accordingly freely acknowledged 
as a direct consequence of that circumstance. But now that scientific and 
effectual rapid methods have been designed and freely accepted in other 
countries, India alone stands aloof and speculates as to the obligation of 
Gov'ernment to aid a decaying industry. With the few European manu- 
facturers alone have the discoveries of the past twenty years assumed the 
position of guiding and controlling influences in internal reform and 
commercial advancement. 

I ports of Leather , — But in spite of general backwardness the 
leather produced by some of the tanneries, especially those under European 
management, is in certain respects fully equal to the best imported article, 
and for rough wear the boots turned out by the Cawnpore factories are 
even superior (especially when the price is taken into consideration) to 
the Gorresponding imported goods. This view would seem to be supported 
by the fact that the imports of un wrought leather do not appear to be 
advancing at a rate commensurate with those of manufactured leathern 
goods. Thus the imports in 1900-1 stood at Rs. 5,55,911 ; in 1901-2 at 
Rs. 4,18,348 ; in 1902-3 at Rs. 6,61,480 ; in 1903-4 at Rs. 3,81,192 ; 
in 1904-5 at Rs. 3,72,167 ; in 1905-6 at Rs. 4,24,596 ; and in 1906-7, 
Rs. 5,04,407. If to these figures be added the value of the imports of 
saddlery and other goods (except boots and shoes), the grand totals 
became in 1903-4, Rs. 26,193633 ; in 1905-6, Rs. 30,60,820; and in 
1906-7, Rs. 32,58,681. 
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Indian Tanneries. — Turning now to tlie statistics of tanneries in 
India, it may be said that in 1893 there were 44: tanneries that gave em- 
ployment to 3,804 persons. Steadily these would appear to have increased 
until in 1902-3 it was ascertained that there were 202 tanneries and 6,200 
employees. Of these tanneries, however, 183 were small concerns located 
in the Madras Presidency and concerned chiefly in the dressing of skins. 
In 1903-4 and subsequent years all the smaller works (those that gave em- 
ployment to less than 25 persons) were excluded from consideration, and 
43 tanneries were returned giving employment to 7,907 persons. In 1904-5 
35 were returned, employing 5,981 persons. Of these 32 were in Madras 
(excluding the small skin-curing works). The tanneries of North India 
are six in number located in Cawnpore ; four in Calcutta ; three in Bombay ; 
and one in Rajputana. The Cawnpore tanneries are by far the most 
important in all India, They produce superior leather, which is conveyed 
across the country and worked up by the local boot and shoe makers, 
saddlers, etc. The Cawnpore factories also turn out very superior boots 
and shoes, leather trunks, saddlery, etc., for which a large and growing 
market exists. 

Indigenous Methods . — But here and there, in every town and village of 
India, skins may be seen tanned by certain classes of people. It is no 
uncommon sight to And the skins of animals filled with tanning materials 
and left suspended from the boughs of trees or from the beams of the 
verandahs of the dwelling houses, until the desired change has been accom- 
plished in the skin. In other instances crude vats, each containing one 
or two skins, may be discovered near the leather workers’ houses. The 
provincial monographs will be found to contain highly instructive 
photographs, not only of such vats, but also descriptive details of many of 
the methods and contrivances of leather-curing practised in India. The 
tanned skins and hides produced in India by the indigenous tanneries 
are traded in all over the country and used up by the village workers. 
But the distinctly inferior nature of the leather so used may be illustrated 
by the fact that the articles produced rarely fetch much more than one- 
fourth the values of the corresponding articles made of imported or 
Cawnpore (European factory) leather. So again, Indian leather, owing 
to its low textile strength, is unsuited for belting purposes or any necessity 
where strength is essential. 

Tanning Materials. — India possesses an extensive series of very ex- 
cellent tanning materials such as Acacia pods and bark (see pp. 6-7) ; 
CuTCH (see pp. 9-13) ; Indian Sumach (see p. 913) ; the Tanner’s 
Cassia (see pp. 289-90) ; the Manoroves (see pp. 98, 293); Myeobalans 
(see pp. 107 3-6) ; and many others. By these and such-like materials and by 
various methods and contrivances, hides and skins are extensively cured, 
tanned and curried and the leather worked up, in response to an immense 
though purely local demand. [Cf. Agri. Ledg., 1896, No. 9 ; Hooper, Rept. 
on Tanning Extracts, pub. by Inspect or- General of Forests, Eeb. 1898 ; 
Tanning-Producing Substances, A.gd. Chemist to Govt, of India, 

1901 ; Hooper, Ind: Tanning Materials, in Agri. Ledg., 1902, No. 1, also 
numerous analyses in the Annual Reports of the Indian Museum 
(Economic) Laboratory.] 

Concluding Observations. — In technical works it is said there are 
three chief methods of tanning: — (1) with infusion of bark or other 
vegetable materials ; (2) with mineral salts ; (3) with tanning oils. After 
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being tanned tbe skins are subjected to further treatment and are finally 
spoken of as “ dressed.” 

Hides are tanned principally for sole, belting and harness leather ; 
calf-skins for uppers of boots (light leather) and bookbinding ; sheepskins 
afiord a variety of leathers ; goat skins are glove skins, although lamb 
skins and deer skins afiord good substitutes in glove-making. The thickest 
sole leathers are made from the cattle of the less cultivated countries, since 
artificial protection seems to tend to render the skin thinner. The cattle 
of the Biver Plate are the chief source of the heavy hides or butts. Castra- 
tion gives a more uniform hide, and these are much preferred. Hides of 
diseased animals are nearly always inferior, and moreover dangerous, as 
there would seem reason for believing that anthrax may be conveyed by 
imperfectly cured hides. Similarly the sheep most prized and most care- 
fully produced as fieece-yielders afiord very inferior skins. Hides may 
be preserved by being salted on the fleshy side or by being simply passed 
through a solution of arsenic and dried in the shade. This is the modern 
practice in India, especially at the yards of the large and important shippers. 

BOOT AND SHOE TRADE. — The Imports of boots and shoes have for some 
years been increasing rapidly. In 1886-7 the supply was valued at Rs. 1 1,31,258 ; 
in 1903-4 at Rs. 27,93,249 ; in 1905-6 at Rs. 34,45,418; and 1906-7, Rs. 29,08,093. 
One of the most significant features of this trade is the expansion of American 
supply, which even in India has begun to be felt. The Indian market is thus 
one of growing importance, and this circumstance manifests the possibilities of 
the local industry, already well organised. Every village and* town has its 
shoemakers. In the cities whole streets are often devoted to them, and one 
of the most surprising features of the trade is the very large number of China- 
men engaged in it. Native shoes are often elaborately embroidered and even 
jewelled. The places most famed for artistic shoes and leather work generally 
are in Bengal — Cuttack, Patna and Saran. In the United Provinces — 
Rampur, Lucknow, Agra, Jhansi and Saharanpur. In the Panjab — Kohat, 
Rawalpindi, Peshawar, Dera Ghazi Khan and Hoshiarpur. In the Central 
Provinces— Chanda. In Rajputana — Jaipur and Bikanir. In Bombay — Surat, 
Ahmedabad, Poona, Ratnagiri and Hyderabad (Sind). In South India — Raichur, 
Salem, Trichinopoly, Madras and Mysore. These are the chief centres in the 
Native trade, but, as already said, Cavuipore stands out pre-eminently as the 
commercial centre of the modem trade (European style) in boots, shoes, saddlery, 
trunks, etc. Lastly, it may be added that for the past ten years or so India has 
begim to export boots and shoes. In 1898-9 this traffic was valued at Rs. 3,52,027 ; 
in 1902-3 at Rs. 10, 59, 052; in 1905-6 at Rs. 4,88,640 ; and in 1906-7, Rs. 4,68,491. 
These exports go from Calcutta and Bombay and are consigned mainly to 
Natal, Cape Colony, Mauritius and Egypt, with smaller quantities to England, 
Russia, etc. Indian (or, to be more correct, Cawnpore) ammmiition boots are 
now well known in trade. 

Artistic Manufactures, — Belts, powder-flasks, saddlery, saddle-cloths, etc., etc., 
are extensively produced all over the country, and in some eases the goods turned 
out are of superior quality and highly artistic. The “ Frontier Belts ” of Pesha- 
war, Bannu, Kohat and Quetta are well loiown and in much demand over a 
large portion of India. Sambar leather is also richly embroidered, and in the form 
of sheets, table-cloths, etc., is extensively used. The localities best known for 
the production of these are Gorakhpur in Oudh and Chanda in the Central Pro- 
vinces. In the Karnul district of Madras leather mats are quaintly painted, 
and in many parts of Rajputana and Bombay leather is admirably stamped and 
engraved in bookbinding. The most noted centres for this art are Alwar and 
Ahmedabad. In Gujarat an industry has long existed in carving rhinoceros- 
hide shields. In some cases, instead of being carved the hide is so cured as to 
become almost transparent and of a pale amber colour. [C/. Ind. Art at Delhi, 
1903, 199-205 ; Hoey, Monog. Trade and Manuf. N. Ind., 1880, 90-5 ; Blount and 
Bloxam, Chem. for Engin. and Manuf., 1900, 367-95 ; Perkin, Yellow Colouring 
Matter in Tan. Mat., Ghem. Soc., 1900, 423-32; Monographs i — -Grant, Xea^Aer 
Indust. P6., 1891-2 ; Martin, Tanning and Working in Leather, RomSai/, 1903 ; 
Walton, U. Prov,, 1903 ; Hadi, Dyes and Dyeing in U. Prov., 1896, 58-61; 
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Chandra, Beng,, 1904: ; Trench, C. Prov., 1904 ; Chatterton, Madras, 1904|; 
Colston, Burma, 1904 ; Josef Jettmar, Practice and Theory of Leather Manuf. 
(Phelan and Hall, transl.), Jan. 1905 ; Lawrence, Valley of Kashmir, 1895,379; 
Journ, Chem. Indust, (numerous articles), 1896, xv., to 1905, xxiv. ; Board of 
Trade Journ., Oct. 1905 ; Arkill, Journ. Agri. Deft. Victoria, 1902, i., 196-9 ; 
Leather Trades Review ; Boot and Shoe Journ. ; Textile J ourn., 1898, 84 ; also 1902; 
Hide and Leather Tech. Journ., since 1903 (these and other such technical publica- 
tions have been consulted).] 


HOLA R A A TI Y NT ICA, Wall. ; FI Br. 

• Ind., iii., 644; Gramble, Man. Ind. Tirribs., 484-5; Prain, Beng. PL, 
ii., 674; Cooke, FI. Pres. Bomb., 1904, h., 133. Apocynace^. 
Kurclii or Conessi Bark, hara, hurra, huda, harcJii, huar, Icogar, hachri, 
dJiowda, dowla, vefali, pala, lettoh hyi, etc., etc. A small deciduous tree, 
found throughout India and Burma, ascending the lower Himalaya to 
3,5(X) feet, and to a similar altitude on the hills of South India. It is an 
associate of sal [Shorea robttsta) in Northern and Central India, and of 
eng {Dipterocarpus ttiherctilatus) in Burma. 

Both bark and seed of this plant are among the most important Medicines 
of the Hindu Materia Medxca. Garcia de Orta, who wrote in 1563 {Coll., xxviii. ; 
reprinted, in 0\xLsixi&, Hist. Exot. PL, 1605, 227-8; also in Ball, Proc. Roy. Ir. 
Acad. {^QT. 3), i., 412), speaks of this as being called by the Portuguese A6r6a 
Malaharica owing to its great merit in the treatment of dysentery having been 
made known through the people of Malabar. In The Bower Manuscript (Hoernle, 
transl.) repeated mention is made of the drug (kutaja or vatsaha, the bark, and 
halinga, the seeds), as also of JPicyovhizit jrcnrj oa {Icutuha, rohini, hatuharohini, 
etc.), both of which seem to be regarded as having very similar properties. 
The preparation, generally in the form of a solid or liquid extract or of a decoction, 
is astringent, anti-dysenteric and anthelmintic. The bark of an allied plant, 
WriffJitift tinetot'ia (see pp. 1131-2), has been confused with and substituted 
for the true kurchi, and thus led to the latter having fallen somewhat into dis- 
repute. The bark of Tr»nghfia may be distinguished from true conessi bark 
by its darker colour and by its not exfoliating in patches. The seeds yield a 
fixed Oil, and among the Santals the wood ash is used in dyeing. The Wood 
is white and soft, with an average weight of 38 to 40 lb. per cubic foot. It is 
largely used for carving, especially in Saharanpur and Bijnor districts ; in 
Assam for furniture; in South India for turnery. [Cf. Buchanan-Hamilton, 
Stat. Acc. Dinaj., 1833, 151 ; Pharmacog. Ind., ii., 391-8; Woodrow, Card, in 
Ind., 1899, 382 ; Dutt, Mat. Med. Hind., 1900, 192-5 ; Yearbook of Pharmacy, 
1897, 152 ; 1900, 399; Rept. Cent. Indig. Drugs. Comm., 1901, i, 2, 8-9, 11, 
71-2, 142-3; Agri. Ledg., 1901, Ho. 9, 346; 1902, No. 5, 110; Bojcvy, Legal 
Med. Ind., 1902, 449.] 

H D UM VULGAR , Linn. : FI. Br. Ind., vii., 371-2 ; 
Duthie and Fuller, Field and Garden Crops, 1882, i., 9-12, t. ii. ; Kornicke, 
Die Saatgerste, in Zeitschrift fur das Gesammte Brauwesen, 1882, v,, 113-28, 
et seq. ; be Candolle, Orig. Cult. Plants, 1884, 367-70 ; Dutkie, FoM. Grass. 
Ff. Ind., 1888, 69-70 ; Lermer and Holzner, Beitrdge zur Kenntnis der 
Gerste, 1888 ; Lisboa,, Bomb. Grasses, etc., 1896, lZ^-1 ', Piam, Beng. 
Plants, 1^0^, ii., 1231 ; GnAMiNEiE. Barley, jav, suj, nas, tosa, y uric, 
thanzatt, satu^ 

Habitat. — An annual grass producing many stems from a single grain, 
and becoming 2 to 3 feet long. It occurs tbrougbout the temperate and 
extra'tropical regions of tbe globe, and in India is met with from tbe 
plains to altitudes of 14,000 feet above tbe sea-level. 

There are several well-marked varieties, of which the most important 
axe: — var. {a) hexastiehon, AitcJis.; var. {fS) disttcJh(yn, Linn.:, and mr* 
(y) Ard, Hexastichon^ or six-rowed barley, is that which is 
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most commonly cultivated in India. The only variety hith^to found 
wild is disticJiofiy wMcli seems to be indigenous to Western Temperate 
jA.sia 

istorv— Barley is amongst the most ancient of cultivated plants, but as 
its forms resemble each other very closely in their properties and seem to have 
had in all languages, common names, it is not easy to ascertain which variety 
is referred to by the early writers. Proofs in abundance exist that one or other 
of the forms has been cultivated since the remotest times. According to Bret- 
schneider, barley is one of the five cereals sown by the Emperor Shen-nung of 
China, who reigned about 2700 b.c. Theophr^tus was acquainted with several 
forms of barley, and it was an important article of food in Ae time of Solomon 
c 1016^ Th .0 variety fieocastiehon has been found, in the earliest ngyptian 
monuments, as also in the remains of the later dwellings of Switz^land and of 
Savoy. The six-rowed barley is represented on ^e inedak of Metapontes— 
a town in South Italy-of date 6th century b.c. The oldest ^own Indian (or 
rather Central Asiatic) samples of barley are those collected by Stem at 
dong (Ancient Khotan, 1907, 448). The rums m question had been engulfed 
by sand about the close of the 8th century a.d. _ The variety most frequently 
met with in India is also heoctistiohon. Indra is called the god who ripens indrajau. 
barlev ” and as still manifesting ancient knowledge it may be added that the gram 
is emnloved in the ceremonies attending the birth, marriage and death, as also 
certain sacrificial rites. This idea is also borne out by the antiqmty of the Sanslcrit Sanskrit Names, 
name mva (yavaka), which in the earliest times was a general term for corn or gram, 
but wMeh with time became restricted to what must have been at least a very 
important grain-barley ; hence have come the modern vernacifiars-?a^; jaw, 

Indrajau, jawa, etc. The grain is also closely associated with, the Indian Muham- 
madans In the Ain-i-Akbari the crop is said to have been one of the most 
important in Afghanistan and Kashmir, a large part of the revenue m these 
countries having been obtained from barley by exacting the usual two out of 
every ten kherwars produced. ^ ^ . z-v i -vr i. 

CULTIVATION, — Barley is a rahi crop, sown in Octooer or .Movember, 
and reaped in March, or April. In Bombay it is generally grown alone, occa- 
sionally with a sprinkling of rape or m^tard, but in many parts it is often 
mixed with, wheat, gram, peas or lentils, while rape, Indian mustard and 
linseed are commonly sown as borderings. The soils on which it thrives 
best are light and sandy, and, as a mle, not highly manured. The number 
of pLOtJGHiNGS before sowing varies, but four would be a fair average. 

The SEED-EATE Tuus fcom about 80 to 120 lb. per acre. It is sown by 
plough-furrows, the surface of the ground being subsequently levelled 
and beds for irrigation formed. Ieeigation, however, may not be neces- irrigarion. 
sary, and in districts which enjoy a tolerable certainty of rain it is but 
rarely resorted to. Little weeding is required, the crop being left very weeding, 
much to itself tiU March-April, when it is reaped like wheat, tied up in 
sheaves, and stacked near the homesteads to dry. The preparation for 
the market is the same as that for wheat. The total cost of growing an 
acre is variously stated : Mukerji puts it at only Ks. 18-8 ; Duthie and 
BuUer, Es. 20-12 ; and Molhson gives for Gujarat, Es. 51-8-0, Huskless 
barley from Saharanpur is described in the Kcw JBulletifb (1888, 271—3). ^ 

Areas under the Crop, — From the Agricultural Statistics of British 
ludiuj it appears that in recent years far the largest quantity of this cereal 
is grown in the United Provinces and in Bengal. The Panj^b, North-West 
Frontier, Ajmer-Merwara, Bombay, the Central Provinces, Sind and 
Madras follow in the order given. The total area under barley in British 
India for the year 1905-6 was 7,326,755 acres. Similarly, in the Native 
States, the area in the same year is said to have been 418,463 acres, chiefly 
in Jaipur, Alwar, Bharatpur and Gwalior. ^ _ 

The cultivation of barley is mostly restricted to the central Bengal, 
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and northern districts. It is more especially met with in South Bihar, 
where it forms one of the cheapest of foods. In North Bihar (Bhagalpur) 
it is of less importance. The cultivation of barley diminishes south and 
east, and is practically not grown in Bengal proper nor in Orissa. Though 
in recent years Bengal stands second as regards the total area under this 
crop, within the province it is comparatively unimportant, the percentage 
of the normal area under barley having amounted in 1904-5 to only 2’50. 
The total barley area in that year was 1,514,700 acres, and the yield 
494,243 tons ; hence if an average be assumed, these figures would show 
6*4 cwt. per acre. In 1906-7 the area was 1,411,100 acres. The chief 
localities are usually Patna, Bhagalpur, and Chota Nagpur. [Cf. Mukerji, 
Handbook Ind. Agri., 1901, 245-7 ; Basu, Agri. Lohardaga, 1890, ii., 32-3 ; 
Banerjei, Agri. Cuttack, 1893, 78-9 ; Rept. Admin. Beng., 1903, 15 ; Ind. 
Planters^ Gaz., Sept. 19, 1903 ; Oct. 10, 1903.] 

United Provinces . — These provinces stand first in British India as 
regards the total area under barley and the annual output. In 1905-6 
it amounted to 4,127,936 acres, of which Agra contributed 3,137,104 
and Oudh 990,832. The largest areas were in the Gorakhpur, Benares, 
Lucknow and Allahabad Divisions. Duthie and Fuller estimated the 
average outturn of unmixed barley at 16 maunds per acre if irrigated, 8 to 
11 maunds if unirrigated. [Of. Cawnpore Exper. Farm Rept. Dist. Gaz., 
U. Prov. (many passages).] 

Central Provinces and Berar . — The total area for 1905-6 in these pro- 
vinces would appear to have been 11,608 acres, and the chief districts 
Jabbalpur, Damoh, Bilaspur and Chanda. Of Berar, 94 acres have 
been returned as under this crop. 

Rajputana . — The crop is apparently an important one, especially in 
Ajmer-Merwara, where, during the ten years ending 1899-1900, it is 
returned as having occupied 16T per cent, of the average cultivated area. 
[Of. Rajputana Gaz., Ajmer-Merwara, 1904, i., 46.] But of the whole 
province, in 1904-5, mention is made of a total area of 38,728 acres. In 
irrigated land it yields an average of about 7*34 cwt. per acre, but in 
dry crop land the average outturn is given as only 1*46 cwt. 

Panjab and North-West Frontier . — The system of Cultivation is very 
similar to that in Bombay and the United Provinces, but the practice of 
topping an over-leafy crop is said to be common ; the crop is generally 
grown unmixed. The total area for 1905-6 was 1,205,678 acres in the 
Panjdb and 315,272 acres in the North-West Frontier. The most im- 
portant localities are usually Ferozpur, Hissar, Gurgaon in the Panjab ; 
Peshawar, Hazara and Bannu in the North-West Frontier. [G/. Mont- 
gomery, Barley Cult. Pb., in Select. Rec. Finance Comm. Office, 1SS6, No. 
29 ; Rept. Govt. Agri.-Hort. Gard. Lahore ; Dist. Gaz. Pb. (many passages).] 

Kashnair . — According to Lawrence (Valley of Kashmir, 1895, 341), 
barley is the most important spring crop, if area alone be considered. It 
is not, however, of good quality, and no pains are taken in its cultiva- 
tion. In the higher villages, at. an elevation of 7,000 feet, there is a peculiar 
variety known as grim, or Tibet barley. The grain is naked like wheat, 
and it is said that if cultivated at a lower level it takes on the type of 
ordinary barley. It is sown in May and June, ripens in August and 
September. Barley gives on an average 8| maunds per acre ; grnm, about 
4 maunds. [0/. Assess. Repts. Baltistan : — Eaye, Skardu TahsU, 1^01, 8-9 ; 
Clarke, Kargil Tahsil, 1901, 19, 23; also Skardu Tahsil, 1901, 20-3.1 
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Bombay. — Barley is not extensively grown in Bombay. In 1905-6 
the total area was only 23,103 acres. In that year Abmedabad grew 
11,330 acres; Kaira 3,448; Satara 4,807; Sbolapur 1,284; and Panch 
Mabals 463. It is generally grown alone, occasionally with, a sprinkling 
of rape or mustard. In parts of Gujarat wheat and barley are grown 
mixed. As in other provinces, it is a light-soil crop, the sandy loams of 
Kaira and Ahmedabad district being particularly suitable. Mollison 
remarks that 1,500 to 1,800 lb. of grain per acre and about a ton of straw 
are considered a full average yield, [Gf. Mollison, Handbook Ind. Agri., 

1901, 44-9.] 

Madras. — Barley is a very unimportant crop. For the year 1905-6 
the total area in the Presidency amounted to only 3,280 acres, all in the 
Nilgiris. In Mysore the total in 1905-6 was 1,338 acres. 

MilUtig or Preparing, — The process of cleaning barley for food Milling, 
purposes is generally carried out by pounding in wooden mortars and rood, 
winnowing, or by beating with a flat board. The grain is then ground 
into coarse meal from which alone, or mixed with the meal of wheat or Mixed witii 
gram, chapattis are made and baked ; or a gruel or pasty mass is made, 
to which salt is added and the preparation eaten with garlic, onions or 
chillies. In either of these forms it is a staple article of food among the 
poorer classes. The grain, thus roughly cleaned and ground, is richer in 
albuminoids than the more carefully prepared culinary barley of Europe ; 
but at the same time it is more difficult to digest, and is thus partly un- 
suited for the dietary of dyspeptics or invalids. 

In various parts of India barley is now largely employed in the pre- Beer, 
paration of beer or spirituous liquor, and the use of barley in Europe for 
malting and brewing is well known (see alt Liquors, p. 759 ; Vine ar, 
p. 1109). Mollison gives an account of the qualities which give barley a 
special value for these purposes. It is also largely used as a horse and Pocicier. 
cattle fodder. In some parts of India the crop is cut two or three times 
when quite young, without marked injury to the final yield of grain. 

The straw even of ripe barley makes a fairly good fodder when cixt 
up as bhusa, but is inferior to that of wheat. The grain is a good feed 
both for horses and cattle, either given alone or mixed with gram. 

Properties and Uses, — The chemical composition of ordinary husked chemistry. 
Indian barley is given by Church as follows : — in 100 parts : water 12-5, 
albuminoids 11-5, starch 70*0, fat 1*3, fibre 2*6, ash 2*1. The nutrient 
ratio is here 1 : 6*3 and the nutrient value 84*5. In medicine, barley is Medicine, 
demulcent and easily digested, and is much used in the dietary of the 
sick. Malt extract has become extremely popular both as a nutritive Malt Extract, 
and demulcent, and as a means for rendering other medicines palatable. 

Trade. — Official trade statistics show the following as the EXPORTS Trade, 
from British India in the six years ending March 31, 1907 : — 1901-2, 54,648 
cwt., valued at Rs. 1,80,180 ; 1902-3, 63,872 cwt., valued at Rs. 2,27,937 ; 

1903-4, 113,120 cwt., valued at Rs. 3,56,421 ; 1904-5, 376,548 cwt., valued 
at Rs. 12,68,154; 1905-6, 92,810cwt., valued at Rs.3,12,548 ; andl906-7, 

406,067 cwt., valued at Rs. 12,51,753. There was thus a steady increase 
till 1904-5, but a sudden decrease in 1905-6. In 1904-5 (the record year) 

Bombay exported the largest share, viz. 231,037 cwt. (though in the previous 
year it exported only 25,883 cwt.) ; Sind 86,070 cwt. ; and Bengal 59,307. 

The relative shares of the exporting centres are, however, subject to 
great variation. During the same period the JMPOjRTO were 1900-1, 
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88,523 cwt., valued at Rs. 3,59,845 ; 1901-2, 14,495 cwt., valued at 
Rs. 59,757 ; 1902-3, 628 cwt., valued at Rs. 2,718 ; 1903-4, 21,792 
cwt., valued at Rs. 85,505 ; 1904-5, 7,220 cwt., valued at Rs, 28,239 ; 
1905-6, 25,948 cwt., valued at Rs. 92,487 ; 1906-7, 32,339 cwt., valued at 
Rs. 1,09,070. 

Prices . — The average wholesale price per 10 mauuds during 1905 varied 
in Bengal from Rs. 17*67 in Muzaffarpur to Rs. 19*01, in Patna ; in the 
United Provinces from Rs. 17*6 in Meerut to Rs. 22*47 in Eyzabad ; in 
the Panjdb from Rs. 14*53 in Amritsar to Rs. 20*37 in Delhi. 

[C/. Marco Polo, Travels (ed. Yule), 1871, i., 150, 153 ; Pryer, New Acc. E. Ind. 
and Pers. (ed. 1698), 119; Moorcroft, Travels^ 1820, L, 204, 268, 276; 1824, ii., 384; 
Bentham, Peu. of Targioni-Tozzettiy inJourn. Sort. Soc.y 1855, ix., 135; Mason, 
Burma and Its People (ed.iTheobald), 1883, ii., 96 ; Church, Food-Grains of Ind., 
1886, 99-102 ; Kew. Bull., 1888, 2^-3 ; Pharmacog. Ind., 1893, hi., 615-8 ; 
Agri. Ledg., 1892, No. 1-3 ; 1893, No. 12, 54 ; 1899, No. 7, 49 ; 1901, No. 
4, 47; No. 10, 364-5; No. 13, 441; 1902, No. 5, 110; 1903, No. 7, 150, 
156, 171-2; 1904, No. 6, 47; Ind. Gard., Dec. 22, 1898, 554; Thorpe, Diet. 
Appl. Chem.y 1898, i., 490-500 ; Collins, Agri. Chem., 1898, 13, 22 ; Dutt, 
Mat. Med. Hind., 1900, 269-70, 324 ; A. W. and M. W. Blyth, Food Compos, 
and Anal., 1903, 143-5, 171-2; Joret, Les PI. dans EAntiq., etc., 1904, ii., 
244, 313 ; Leach, Food Inspect, and Anal., 1905, 213, 221, 233 ; Hanausek, 
Micro. Tech. Prod. (Winton and Barber, transl.), 1907, 349-52.] 

HORN , ANTL R , AND HORN-WORK.— Blanford, Fa. 
Br. Ind. (Mammalia) 1888-91 (respective pages of species below). Hoens 
and Antlers are largely utilied in, the manufactures of the world, and 
in their crude state are fairly extensively exported from India. The 
traffic is mainly in the hands of the dealers in Hides and Skins. 

The following animals will be found fully discussed under Live Stock (pp. 732- 
49), and, as they are the chief sources of the horns of Indian commerce, that 
article should be consulted : — JBos indietis (l.c. 483-93), the breeds of the Ox; 
js. huhctUis, the wild and domesticated Buffalo ; ». grunni^'ns, the Yak; B. j^Vou- 
uiiis, the gayal ; b. gamniti, the Bison ; and B. sondaicus, the Banting or 
Burmese Wild Bull. {l.c. 501-8), the various breeds of Goat ; c. oega- 

grtis, the Baluchistan, etc.. Wild Goat ; c. fttieonevi, the Markhor ; €. sihirica, 
the Ibex. Ovis [l.c. 493-501), domestic Sheep ; o. itodgsowi, the Tibetan 
Great Sheep ; o. the bharul ; o. poll, the Great Sheep of the Pamirs ; 

and o. vignei, the huch or Wild Sheep of the Salt Range. Lastly, a small 
group of transitional animals such as i£e.tnitrag%is Jemiaicus [l.c. 508-12), 
the tehr of the Western Himalaya ; Jr. nyioerins, the Nilgiri Wild Goat. 
Ne-morUiediis hithuiiviris [l.c. 612— 5), the Himalayan Goat-antelope ; N. mt/tna- 
tren»is, the Burmese Goat-antelope. Cejnas gorai [l.c. 516-7), the goral 
of the N.W. Himalaya, or Himalayan Chamois. The Jtoseiaphtts trago- 
ciuneTtt^ [l.c. 518—9), Or nilgai or Blue Bull, giiadrieoi'n-is [l.c. 

519-21), the Four-horned Antelope. A.nUiope ee^'vicapra (?.c. 521-4), the Black 
Buck. Ga^eiia hetinetu [l.c. 526-8), the Indian Gazelle, etc., etc. To that list of 
BoviD.aE— Oxen, Sheep, Goats and Antelopes — ^has to be added the Deer, such 
as CeTvtiiua mtmtjac. [l.c. 632—4), the Barking Deer. Ce^*vua axis [l.c. 534—61), 
the Spotted Deer ; c. easJiwiirUmws, the Kashmir Stag; c. duvaueeM, the 
harasingha ; c. eidi, the Manipur Deer or thameng of Burma ; c. poreimis, the 
Hog-deer ; c. tmicoior, the Sambar or Rusa Deer. And ithinoeeros tmicornis 
(Z.c. 472-4), the great One-horned Rhinoceros, etc., etc. Such then may be given 
as an enumeration of animals from which, in India and its mountainous frontiers, 
horns d antlers are obtained. Commercially, however, the horns might 
almost be said to be derived from the domesticated oxen— all the others being 
special or fancy articles, in which there is but a limited traffic. 

Classification. — Horns may be grouped as follows : — 

I. Those that consist of bone and which, possess no true horny matter 
in their structure. 

(a) True bone, such as antlers of deer, 

644 



TRADE 


HO 


A 

A TL 


(h) Epiphyses or separate pieces of bone covered by skin, suck as in 
the horns of the giraffe. 

II. Horns that more or less consist of true horny matter. 

(c) Bone tipped by horn, such as in the horns of the prong-horned 
antelope. 

{d) Bone covered or sheathed by true horn, such as in the os. 

(e) True horn throughout, such as the nasal horn of the rhinoceros. 
True horny matter is formed by a modification of the epidermal tissue 
(the superficial layers of skin) and consists of an albuminoid material 
called leraim, a substance identical with the chief constituent of wool. 

Horns of the first group are largely exported from India to England, 
under the name of deer-horn. The antlers chiefiy traded in are those 
of the spotted deer (30 inches and under) and the sdmhar (40 inches 
and under). They are extensively employed in Europe as bone handles 
for cutlery, umbrellas, sticks, etc. The second group are valued on ac- 
count of the special properties of Iceratin ; it is elastic, flexible and tough, 
and readily softens under heat and allows of the substance being moulded 
and welded as desired. Long, straight bufialo-horn is valued as a sub- 
stitute for whalebone, and on this account fetches a higher price than 
curved horn. Accordingly, the tips are cut ofi and sold separately. The 
horns of sheep and goats are whiter and more transparent than those of 
other animals, and are, therefore, most valued for comb-making, while 
certain bufialo-horns are in demand for ornamental work. Perhaps 
one-fifth of the horns imported into England are used up in the comb 
trade, a small proportion being utilised for fancy work, such as shoe-horns, 
scoops, drinking-cups and the like. The solid tips, as also the hoofs of 
cattle (which consist largely of Iceratin) y are made into buttons. The long, 
straight horns are cut into strips softened in a solution of bi-carbonate 
of soda ; the strips being allowed to sweat, are then bevelled and pressed 
together, when they unite into the strips that are employed in place of 
whalebone. In Jaipur and elsewhere in India long straight horns have 
similarly been used from ancient times in the manufacture of bows and 
arrows. 

Trade in Horns and Horn eal — The of horn of all kinds 

from India were 71,894 cwt., valued at Rs. 12,80,051, in 1876-7 ; a decade 
later the quantity had been reduced by nearly one half, but the value 
remained the same ; a decade still later the exports were 59,804 cwt., 
valued at Bs. 16,73,241. The traffic is one that fluctuates extremely 
according to climatic conditions. In times of scarcity and famine the 
exports increase and the horns decline in value, while in times of plenty 
the quantity decreases and the value increases. During 1901-2 the 
exports were 62,944 cwt. and Rs. 13,35,759 ; in 1902-3, 71,396 cwt. and 
Rs. 17,05,257 ; in 1903-4, 48,405 cwt. and Rs. 12,05,798 ; 1904-5, 61,582 
cwt. and Rs. 13,72,375 ; 1905-6, 73,521 cwt. and Rs, 17,49,944 ; and in 
1906-7, 78,771 cwt. and Rs. 16,91,532. Usually about 50 per cent, of 
the trade goes from Bombay, and approximately a similar proportion 
of the total is consigned to the United Kingdom — the shares taken in 
1899-1900 having been 45,660 cwt. ; in 1903-4, 25,718 cwt. ; and in 
1906-7 , 26 ,678 cwt. France is the next most important receiving country, 
having taken in 1899-1900, 25,590 cwt. ; in 1903-4, 13,226 cwt. ; and in 
1906-7, 32,887 cwt. The share contributed by Calcutta is ordinarily 
little over half that of Bombay. impokt^ drawn by India from foreign 
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countries (by sea) are unimportant, in 1903-4: having been only 353 cwt., 
valued at Es. 75,041 ; and in 1905-6, 316 cwt., valued at Es. 69,318. 

The examination of the returns of trade carried by rail and river 
reveals the fact that the chief provinces of supply are Bombay, the 
United Provinces, Central Provinces, the Panj4b, Bengal and Madras. 
OfEcial returns of the trade of England and Continental countries 
distinguish as a rule the traffic in deer horns from that in bufialo, and 
judged from these it would appear that India is one of the chief countries 
from which the former are obtained. Indian trade statistics do not separate 
the two, so that the returns reviewed above are for all grades collectively. 

Indian Industries, — The chief forms of horn used in the Indian craft 
{kangi-sdz) are bufialo and bison horn, since there are religious objections 
to the use of cow-horn. A cup made of rhinoceros-horn is much prized 
by Hindus, but it is too scarce a material to be generally used. Buffalo - 
horn is by far the most largely employed in India of all horns, but it is 
the least beautiful. It is made into cups, tumblers, combs, musical instru- 
ments, work-boxes, powder-flasks, bows and arrows, hukka mouth-pieces, 
scent-bottles, snufl-boxes, sword, dagger and knife handles, and many 
other such articles. The centres of the trade are Cuttack, Monghyr, 
Satkhira (Khulna), Hughli and Serampore in Bengal, where combs, 
brooches, necklaces, snake bangles and the like are made. Eajputana, 
Jaipur and Kota are famed for their horn works. Eajkote combs, Baroda 
spoons, Kathiawar knife-handles, Surat and Ahmedabad veneered boxes 
and Baroda animal toys of horn are all well known. In Mysore, um- 
brella-handles, powder-boxes and buttons are made of bufialo -horn, and 
often richly inlaid with ivory and copper. But it is in Vizagapatam 
that horn veneered work may be said to have assumed the condition of 
high-class ware. In Eatnagiri and Savantvadi a fair trade is done in 
bison-horn work. Aitken [Agri, Ledg., 1897, No. 10) wrote a most 
interesting account of the industry in the former locality. Perhaps 
the most instructive feature of that publication may be said to be the 
method of softening the horn. It is coated with cocoanut-oil and heated 
before a fire until it becomes sufficiently soft to allow of its being pulled 
out and moulded into the desired shape. 

IGf. Hoyle, Prod. Res. Ind., 4; Lewin, Wild Races S.E. Ind., 306; Mukharji, 
Art. Manuf. Ind., 148-9, 279-81 ; Forsyth, Highlands C. Prov., i,, 278-9 ; 
Hoey, Monog. Trade and Manuf. N. Ind., 130-1 ; Birdwood, Ind. Art., ii., 218 ; 
Ind. Art. at Delhi, 1903, 194-8.] 
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Cooke, FL Pres. Bomb., 1903, i., 562 ; Duthie, FI. Upjper Gang. Plain, 1903, 
390-1 ; Umbellifer.®. The Asiatic Penny-wort, brahmi, brahmaman- 
dulci, tholkuri, karivana, valldrai, mandukaparni. A small herbaceous 
plant, found throughout India from the Himalaya to Ceylon at altitudes 
up to 2,000 feet. 

The medicinal properties of this plant were Imown to Sanslcrit writers of 
very remote times, and the early European writers on Indian Materia Medica 
were also acquainted with the plant. The parts generally employed are the 
leaves, dried by exposure to the air and ground to a powder. The powder is of 
a pale green colour and exhales a slight characteristic aroma. It is an alterative, 
tonic and a local stimulant, said to he efficacious both as an internal and ex- 
ternal remedy in ulcerations, eczema, leprosy and other cutaneous affections. 
The chemistry of the leaves was first investigated by Lepine in 1855, who found 
they contained oily and resinous constituent, with mucilaginous principles and 
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tannin, to which collectively he gave the name of uellaHn, a word derived froin the 
Tamil name of the plant. [Cf. Christy, New. Comm. Pl.^ 1878-88, 58-62 ; Pliar- 
macog. Ind.y ii., 107-10 ; Waring, Baz. Med. of Ind.. 1897, 75-6 ; Pharm. Journ.y 
July 1, 1899, Ixiii., 16-7 ; Dutt, Mat. Med. Hind., 1900, 176 ; Bept. Cent. Indig. 
Drugs Comm., 1901, i., 14, 62, 146, 179.] 


IN I A- U R, CAOUTCHOUC pR GUM LA TIC. D.E.P., 

— Caoutcliouc, like gutta-percha, is a vegetable inspissated milk or latex, iv.,337- 2. 
In both cases the substance consists of a hydrocarbon, forming corpuscle- 
-like bodies floating in a fluid. Gutta-percha becomes soft and plastic in 
hot water and may be moulded into any desired shape, which it preserves 
on cooling. Caoutchouc, on the other hand, is not softened by heat, is 
impervious to water, alcohol and most acids, etc., and retains its elasticity 
for a considerable period. Gutta-percha is chiefly obtained from trees 
that belong to the Sapotace^, while caoutchouc is derived from certain 
plants which have been placed in three widely diflerent natural orders, owef Sources. 
These are Fimtimiia, Mancomicif Lmidolphia and WilUmgh heia 
of Apocynace ; Castilloa and Ficus of UnTiCACEiE, and Hevea and 
Manihot of Euphorbiacejs. The plants that afiord gutta-percha and 
india-rubber thus manifest no definite botanical affinity, except that they 
are mostly natives of tropical countries. In the plant tissue caoutchouc 
circulates within certain anastomosing vessels which are distributed 
throughout the middle, or more rarely the inner layer of bark. [Of. 

Lecomte, Journ. d'Agri. Trop., 1903, xvii., 375.] A far larger number of 
plants possess milk (and even a caoutchouc-yielding latex) than those 
generally viewed as the sources of india-rubber. The term caoutchouc Caoutchouc, 
is sometimes used synonymously for india-rubber, but it more correctly 
denotes the pure hydrocarbon isolated from the other materials with 
which it forms the impure rubber of commerce. Caoutchouc is highly 
elastic, lighter than water, has neither taste nor smell, is fusible at about 
248*^ F. and inflammable at higher temperatures. 

Methods of Agglutination. — When the bark of plants containing rubber Tapping, 
is cut, the milk exudes, and in time hardens on exposure to the air. This 
agglutination may be hastened by adding salt water, alum or acetic acid 
to the milk; but these, more especially salt, increase one of its defects, use of Salt, etc, 
viz. the hygroscopic property by which it becomes moist and sticky, and 
in consequence they injure it commercially. A favourite but wasteful 
method is to allow the milk to flow into holes in the ground and to be 
left there till^the water, etc., has drained ofl. Boiling the milk is the BoUing. 
system followed in Lagos, while in the Amazon valley the smoke of a smoking, 
smouldering fire, combined with moderate heat, is the system almost 
universally pursued with Para rubber. In a few cases the milk is simply 
allowed to dry as it trickles down the stem. This gives the Scrap Rubber Scrap Rubber, 
of Geara and a good deal of that of Assam and Penang, The alum (or Alum. 
Penang) process was recognised as being useful for Assam, where the 
humid atmosphere operates against the drying of the rubber. Dr. C. 0. 

Weber, in a series of articles contributed to The India-rubher and Gutta- Weber’s 
per cha Trades Journal in 1902, also 1904, has stated the facts regarding Nethod. 
coagulation briefly as follows : — 

1. That the so-called coagulation of rubber by acids or alkalis is 
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erroneous in that it is only the albumen which is coagulated by these 
substances, and not the india-rubber itself. 

2. That the albumen contained in latex is very harmful in many 
respects, and that it ought to be as far as possible eliminated from the milk 
before attempting to agglutinate the rubber. 

3. The method he recommends for coagulation is briefly as follows : — 
rirst mix the latex with water, at least five times its volume. In cases 
where the latex is thick, actual boiling water may be used with advantage. 
In this state it can be easily strained to remove impurities. After this, 
add formaldehyde in the proportion of 8 oz. to a petroleum barrel ; stir 
well and let it stand for twenty-four hours, when the rubber wilLcollect on 
the top and can be lifted ont in one mass. In order to remove any traces 
of albumen that may he suspended, the rubber should next be cut into 
strips and subjected to a thorough washing upon an ordinary rubber 
washing-machine. [0/. Weber, Chem, India-Ruhher, 1902.] 

But the use of formaldehyde does not seem to have been the success 
that Weber anticipated, though his recommendation for cleanliness 
and repeated washing has been universally accepted. Biflen {Annals of 
Botany, 1898, xii., 165-71) suggested the use of a centrifugal separator. 
The milk is mixed with 50 per cent, of water, and set revolving for a 
time. It is then found that the rubber floats on the top in a thick mass. 
The albuminoids, etc., and all the adulterants are found below. It has 
next to be admitted that by many recent writers the value of centrifugal 
force has been denied, and special machinery patented in which the merit 
claimed is that they do not involve centrifugal action. 

Indian Planting and Gardening (March 29, 1900) published a letter 
from Faber that gives particulars of a method of extracting caoutchouc 
from dry bark, said to have been discovered by a French chemist, M. G. 
Deiss. This process consists in keeping slices of bark and roots soaked 
in dilute sulphuric acid while being heated. The woody portions become 
decomposed and can then be washed out, thus leaving the rubber in a 
pure state. For other methods of extracting india-rubber by solvents or 
mechanical processes the reader should consult Gerber’s article on that 
subject. [C/. Journ, Soc. Chem. Indust., 1902, 414-5 ; Kew Bull., 1898, 
177-81 ; Mathieu, Agri. Bull. Straits and Fed. Mai. States, 1903, ii., 18-21 ; 
1905, iv., 223-4. 

Co position of Rubber. — India-rubber may be said to consist chemi- 
cally of two substances — an elastic material, on which its merit depends, 
and a viscid resinous substance readily oxidisable, to which it owes its 
depreciation. Hence the greater the percentage of resin the less the value 
of the sample. The property of the elastic substance also "^ries, and in a 
marked degree, between that obtained from one genus of plants and that 
of another, so that every gradation exists from the non- elastic hydrocarbon 
known as gutta-percha (which see, pp. 625-8) to the finest gum elastic. 
Caoutchouc yields by dry distillation a mixture of simpler hydrocarbons, 
called oil of caoutchouc or caoutchoucin, which forms an excellent solvent for 
caoutchouc and other resins. 

istory. — During the second voyage of Columbus it was noticed that the 
inhabitants of Hispaniola (Hayti) played with balls made from the gum of a 
tree. In 1770 Priestly recommended the use of that substance for the purpose 
of erasing pencil markings, hence the name “ rubber.^’ The article was new to 
Europe, and the proposed utilisation of it excited some interest. ■ It was not, 
however, until 1820 that the beginning of the modem industry can be traced. 

648 



IN lA- U 

SPECIAL CULTIVATION Modern De and 

Three years later Mackintosh created the waterproofing trade by dissolving Waterproofing, 
rubber in naphtha. Kelson Goodyear in 1839 vulcanised it, and this rapidly 
led to the production of ebonite. Rubber and its products may now be spoken Ebonite, 
of as indispensable to the domestic life and to manufacturing and engineering 
enterprises of the entire human race. J. G. Baker wrote in 1886 {Oard, Chron,, 

XXV., 363) an interesting article on the production of this all-important substance. Modem Phases. 

Part of the supply, he then wrote, comes from South America, shipped from 

Para and Carthagena, part from Sierra Leone, Mozambique and Madagascar, 

and the remainder from tropical Asia. After exhibiting the botanical and 

geographical supplies. Baker dealt with the future, and what he then urged 

regarding cultivation has proved the keynote to present successes. So in the 

same way Sir George King, while reporting the introduction of JCandoipma into 

the Botanic Gardens of Calcutta, observed that the exotic rubbers “ with the 

exception of Ceara are either very large trees or climbers : and although it may Trees and 

pay well to collect rubber from them in their native forests, where they have 

grown to maturity without cost to the collector, it is quite a different matter when 

their planting and protection have to be paid for, and their coming to maturity 

has to be awaited for years.” That opinion has since been somewhat modified, 

though, so far as the interests of the European planters (who are at most temporary 

residents in the tropics) are concerned, not materially. The plantations established 

by the Government of India have, however, begun to prove of considerable value, 

as have also some of those made by private enterprise. Indeed, the experience 

of the past few years would seem to show that perhaps greater success may 

attend private enterprise in tliis direction than was currently believed a few 

years ago. 

Conditions of Success, — ^TLe whole question of rubber production uccess. 
seems to turn on the cultivation of quick-yielding species, on superior Oo’ifiihons. 
methods of causing and securing the flow of milk, and on the high prices 
prevailing for carefully prepared rubber. The production of caoutchouc 
by the spontaneous change of the hydrocarbon isoprene is not at present isoprene. 
of practical importance. Many of the oxidised-oil products now being 
manufactured manifest not a few of the properties of rubber and seem 
destined to relieve the strain for supplies of the natural article, but they 
have all one serious defect, namely they possess no elasticity. Accordingly, 
the fear of over-production of natural rubber, most writers think, is at 
present infinitesimal. [Cf. Ind. For., 1898, xxiv., 187 ; Kew Bull., 1899, 27 ; 

Journ, Soc, Ohem. Indust., 1902, xxi., 56 ; 1904, xxiii., 556.] 

Modern De ancf.— The growth of modern demand for rubber may be Demand, 
manifested by the following : the exports from the Amazon valley alone in 
1864 came to close on eight million pounds, and thirty years later (1904) 
they came to sixty-seven million pounds, a quantity that represents the 
systematic tapping of twenty milhon trees, and which fetched over thirteen Twenty MiUion 
milhon pounds sterling (see p. 660). In India, Ceylon and the Federated 
Malay States rubber cultivation is being vigorously prosecuted, and the 
future seems destined to see a still further expansion in these countries. 

Asiatic Production. — In Ceylon during 1905 there are believed to have Ceylon, 
been 40,000 acres devoted to Hevea and to a lesser extent to Castilloa 
rubber trees. The plantations are mostly within the valleys, but some 
extend up to an altitude of 2,000 to 2,500 feet. It seems an accepted 
axiom that the higher Hevea is planted, the slower it will grow and 
the less the yield. Castilloa ceases to be profitable in Ceylon at 
altitudes above 1,500 feet. It has recently been urged, regarding 
Ceylon, that it might pay to extend plantations of these rubbers into 
tracts that have to be systematically irrigated. Speaking of South India, 

Mr. Proudlock, Curator of the Government Gardens on the Nilgiri hills, 
made an interesting discovery, viz. that a trees three or four Gastmoa. 

years old, in the Barliar plantation (2,400 feet), yielded a somewhat 
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gummy substance destitute of tbe properties of true rubber. Fifteen 
months later these self-same trees yielded a better quality of rubber; 
hence he concludes that the change from yielding a gummy substance 
to yielding a true rubber coincides with, or closely follows the period 
when the species first begins to produce ripe seed. In Travancore much 
interest has been taken by His Highness’s Government in the allocation 
of suitable tracts within the valleys of the State for rubber plantations. 

Co ercial Rubbers. — The rubbers of commerce are (a) the biscuit 
and bottle rubbers of South America, such as the Para (the most impor- 
tant) which comes from Brazil, Venezuela, and recently from Ceylon and 
the Straits, (b) Castilloa, such as the Central American rubbers, of which 
there are certain grades : — Nicaragua, West Indian, Honduras, Mexican, 
Guatemala, Panama and Peruvian. These appear in Blocks, Sheets or 
Scraps, (c) The true Ceara is a dry rubber, very elastic, and free from 
stickiness ; it coagulates in tears forming scrap, (d) Pernambuco and 
Mangabeira are coagulated with salt and are accordingly “ wet ” rubbers, 
(e) Numerous trade forms of African rubber, such as Gambia, Sierra 
Leone, Lagos, Gold Coast, Congo (ball), Calabar, Cameroon, Batanga, 
Liberian, etc. (/) Mozambique (ball). Sausage (liver), Madagascar (good 
and fine, also black), (gf) Asiatic, such as Assam, Rangoon, mostly scrap 
rubbers formed into cakes, slabs or loaves, (h) Javan, Bornean, New 
Guinea, etc., rubbers (see Gutta-percha, p. 626). 

[C/. Thomas Bolas, India-rubber and Gutta-percha Indust, (six lectures), in 
Journ. Soc. 1880, 753-813 ; India-rubber and Gutta-percha Indust, in Ind. 
For., 1898, xxiv,, ; .Rubber, in Queensland Agri. Journ., 1899, v., 410, etc. ; 

Morris, Sources of Comm. Rubber, Cantor Lect. in Journ. Soc. Arts, July 1898, 
745-96; Sadeheck, Die Kulturgew. der Deut. Kolon., 1899, 268-81 ; Wiesner, 
Die Rohst. des Pflanzenr., 1900, i., 356-89 ; Semler, Trop., Agrih., 1900, ii., 
692-724 ; Nisbet, Burma under Brit. Rule and Before, 1901, i., 439 ; ii., 87 ; 
Beihefte zum Tropenpfl., 1905, vi., 74 ; Journ. Soc. Chem. Indust., 1882, i., to 1905, 
xxxii. ; Kew Bull, (add ser., vii.), 1906 ; Tschirch, DieHarze und dieHarzbehdlter, 
1906, ii, 989-93 ; Herbert Wright, Rubber Cult, in Brit. Empire, 1907 ; Hemsley, 
Kew Bull., 1907, 153-6 ; The Ceylon Rubber Exhibition, in Agri. Journ. Ind., 1907, 
ii,, pt. i., 73-80.] 

The following, in alphabetical sequence of their scientific names, may 
be given as a brief statement of the india-rubber yielding plants of the 
world in which India is presently interested : — 

Castilloa elastica, Oew. ; Hemsley, l.c. 156 ; URTiCACEiE. Central Ainerican, 
Panama and Nicaragua Hubber. Torquemada was the first to mention the 
rubber of Mexico, He gave it the name of ule. Long years after, Cross success- 
fully introduced the plant to the Old World. In 1876 he conveyed live plants 
to Kew Gardens, and from that supply the plants that first reached Ceylon and 
finally India were distributed by Sir William Thiselton-Dyer. Willis and Wright 
{Handbook Veg. Econ. Prod. Ceylon, 1901, 41-5) give many useful particulars 
regarding the experience gained in that country. Mr. W. S. Todd subsequently 
was successful in having conveyed from Mexico and San Salvador seeds which 
he germinated in Burma and ultimately sent supplies to Samoa,^ a fact of some 
interest, since the seeds of this species are believed to lose their vitality very 
rapidly. But there are two species of Castnioa that yield rubber, and compara- 
tive studies have not as yet established which is the more preferable for special 
cultivation. The Indian and Ceylon plant is chiefiiy c. elastica, the Mexican 
species, and c. Tuati, that of British Honduras and Costa Rica. This is the 
tunu rubber or el hule mac/io (the mule-rubber), but is not the mule-rubber of 
Brazil. 

Manson {Ind. For,, 1901, xxvii., 75—96) furnishes much useful information 
regarding the India-rubber plants of India. Of this species he remarks that it 
is cultivated in Mergui under wrong conditions, namely on swampy gound. He 
recommends that it should be tried in Tenasserim on hillsides with a western 
aspect. The plant has been fairly successfully grown on the hills of South India, 


650 



TNDIA-RUBBEK FIG 


INDIA- U 

FICU LA TICA 
Assam 

as, for example, near Calicut and Malabar, as also on the Nilgiri hills (Barliar). 

Speaking of experience gained in Bangalor, Cameron (Rept. Govt. Bot. Gard., 

1902-3, app. ii. and hi.) says this plant is intermediate between Para and 
Ceara, requiring neither the tropical humidity of the former nor the open and 
comparatively dry conditions of the latter. It is, in fact, a tree for the coffee 
zone. He accordingly recommends it for the moist regions of the hills, and 
Ceara for the plateau of Mysore. {Of. Morris, Cantor Lect. l.c. 761-5 ; 

Giro. Roy. Bot. Gard. Ceylon, 1898, ser. i., 96-104 ; 1903, 125-9 ; Cook, Journ. 

Agri.-Hort. Soc. Ind., 1904, 30-43 ; Bull. Imp. Inst., 1903, 160-7; 1904, 32-8 ; 

Trop. Agrist, 1905, xxv., 160-5, 199-200 ; Board of Trade Journ., 1905, 134-5 ; 

Tschirch, l.c. 1008-9 ; Wright, Rubber Cult, in Brit. Empire, 1907, 20-1 ; Herbert 
Wright, Cocoa, 1907, 78-9 ; Rubber Exper. in Bomb., xnAgri. Journ. Ind., 1907, 
ii., pt. i., 81 ; Kew Bull., 1907, 103. 

Chone orpha acrophylla, 6. Don. ; ApocYNAOEiE. A large climbing shrub met D. .P., 
with in North and East Bengal and the moist tropical forests of India generally iv., 34 , 
from Kumaon to Travancore. Becommended as worthy of trial as a new source 30 . 
of rubber, but from experience gained at Buitenzorg the subject does not seem 
encouraging. [Gf. Kew Bull., 1896, 186 ; Manson, l.c. 4 ; Bull. Imp. Inst., 

1904, 160.] 

Cryptostegia grandiflora, /?. Br . ; Asclbpiadace^. An extensive climber, fairly D.E.P., 
common on the western and southern tracts of India, and is stated to have ii., 625 ; 
been repeatedly cultivated with a view to the utilisation of both its milky iv., 344. 
sap and beautiful fibre. So long ago as 1893 the rubber prepared from it 
was reported on in England as “ hardly equal to Ceara rubber from Brazil, 
although its general qualities are very encouraging.’’ [Cf. B.E.P., Comm. 

Circ., 1898, No. 2; Ind. For., 1898, xxiv., 429; Dunstan, Offic. Repts., 1903-4; 

Wright, l.c. 28.] 

cdysanthera ‘crantha, a.dc.; Gamble, Man. Ind. Ti^nbs., 488; Apocy- 
NAGE-®. A large climbing shrub common in the Darjeeling Himalaya at 3,000 to 
5,000 feet, also in Assam, Sylhet, the Khasia hills and Burma. In Burma it is 
known as nwedo. 

Recently a sample of the milk of this plant was furnished by the Conservator 
of Forests, Tenasserim, Burma, to the Reporter oh Economic Products to the 
Government of India, with a view to obtain particulars as to the value of the 
caoutchouc and suggestions for a method of coagulation to be adopted with 
the milk. It was ultimately examined by Dunstan, who gave the analysis as 
caoutchouc 84*1 per cent., resin 11*5 per cent., and insoluble matter 4*4 per 
cent., with ash 1*3 per cent. The rubber was pronounced of a good quality. 

Further analysis will be necessary, the report continues, before the above results 
can be accepted as representative, but if furnished in quality corresponding 
with the sample analysed, it would be readily saleable. 

Ficu el Stic , Roxh. ; FI. Br. Ind., y ., 508-9; King, Ann. d. .P., 

Bot. Gard. Calc., 1888, i., pt. i., 45, t. 54 ; Gamble, Man. Ind. Timhs., iii.,350 ; 
641-3 ; Brandis, Ind. Trees, 603 ; Manson, l.c. (reprinted as Comm. Circ., -30. 

1901, No. 4, 6) ; Hooper, Rept. Labor. Ind. Mus. (Indust. Sec.), 1903-4, rubier. 

26 ; Reinborz, Agri. Ledg., 1904, No. 4; Bald, Cult, of Ficus elastica, 

1906 ; Coventry in the Forest Bull. Ind., 1906, No. 4 ; Mann, Assam Rubber 

and its Commercial Prospects, in Agri. Journ. Ind., i., pt. iv., 390-8 ; Kew 

Mus. Guide, 1907, No. 1, 195 ; UrticaceuE. The India-rubber Fig, Indian 

Caoutchouc Tree, the bor, attah bor, hagiri ranhet, lesu, yoh bawadi, 

nyaung kyet paung, etc. The Karet rubber of West Java — a name which Karet Rubber. 

Manson points out may have been derived from the Burmese kayet (kyet). 

A gigantic tree having its leaves and shoots perfectly glabrous, and 
which usually sends down from its branches numerous aerial roots. It 
frequently germinates naturally from droppings of birds, and is conse- 
quently often at first epiphytic. When under these circumstances it oftea 
chances to become attached to another tree ity’grows slowly for the first 
six to ten years, and when its roots have reached the ground it usually kills 
the foster plant. It then grows’^more rapidly and becomes an immense 
and very lofty tree (from 100 to^2002feet in height). It is met with on 
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the outer Himalaya from Nepal eastward to Assam, the Khasia hills and 
Burma, being especially plentiful in the Hukong valley. It usually occurs 
in altitudes from 1,000 up to 3,000 or sometimes as much as 5,000 feet. 
It is now largely cultivated both as a shade or ornamental tree and as a 
source of rubber. For the latter purpose plantations were established in 
Java as early as 1872, and in Assam in 1874. 

INDIA-RUBBER PLANTATIONS,— Fiom the Assam Forest Depart- 
ment Reports of 1897-8 it may be learned that 88 acres were planted 
with this fig in Kulsi during 1873-7, and that in 1898 there were 2,411 
trees on that plot having an average height of 87 feet 8 inches and mean 
girth of central bole of 6^ feet; further that in 1878, 13 acres were 
planted, and the trees were in 1898, 81 feet in height and 9 feet in 
girth ; that 25J acres were planted in 1883, and the trees on this 
extension were, when reported on, 67 feet in height and 5 feet in 
girth ; and lastly that in 1884 there was a still further addition made of 
33J more acres, the trees of which were found in 1898 to be 55 feet high 
and 4J feet in girth. In the report for 1904-5 {Prog^ Rept For. Admin. 
Assam, 9) it is stated that “ 56 J acres were exploited, 4,100 trees tapped 
and 2,550 lb. of rubber obtained. The yield of rubber varied from 62J 
lb. per acre in the plantation of 1878 to 30| lb. per acre in Block II. of 
the plantation of 1883.’’ '' The cost of tapping was Rs. 672 or annas 4, 

pies 3 per lb. ; and of the rubber obtained, 1,488 lb. were sold for 
Rs. 4,020-6, or Rs. 2-11-3 per lb. ; 3 lb. were kept as a sample and 
1,059 lb. sent to London for sale.” 

In the Charduar plantation there were in 1898, 1,700 acres under this 
fig. Experimental tappings were made in 1896-7 and 1897-8. These 
gave for 21 trees 46 and 48 lb. of rubber respectively, i.e. 2*19 and 2*29 lb. 
per tree. The rubber produced was in England valued at 2s. Sd. to 2s. 9d. 
per lb. In the report for 1904-5 it is said that ‘‘ in the Charduar and 
Bamoni Hill plantations, Darrang Division, 367^ acres were worked, 7,103 
trees tapped, and 9,817| lb. of rubber obtained. The yield of rubber 
varied from nearly 37 lb. per acre in compartment 3 to 17^ lb. per acre 
in compartment 11 of Charduar. In Bamoni Hill plantation only 5 lb. 
per acre were 3 delded, but this is accounted for by tapping being confined 
to small suppressed trees.” Home (Ind. For., 1899, xxv., 70) estimates 
the annual yearly outturn from these Government plantations at 8,000 lb. 
of rubber, which at 2s. Sd. would give a gross return of Rs. 16,000 or a 
net return of Rs. 10,400, or say 9 per cent, on the capital cost of the 
plantations. But does this estimate include the cost of management, 
rent and interest ? Plantations on a much smaller scale have been 
attempted in Madias and Mysore. 

PROPAGATION.— AcoovSing to Claud Bald, “ th© prime requirements for 
raising this rubber are two : high, or well-drained land, and a hot steamy climate.” 
Fruit is produced from March to October, but according to Bald, the best seed 
is obtained in the hottest months, May, June and July. When collected the 
fruits or figs are dried in the sun and mixed with powdered charcoal to preserve 
them. They are about the size of peas, and at the time of sowing are broken 
up, and the seed thus sown mixed with portions of the disintegrated fruit. Light, 
sandy loam is most suitable for seed-beds and the best time for sowing would 
appear to be during the rains, viz. from June to September ; but in some of the 
Government experiments the sowings are made in January and others in October. 
Bald recommends sowing in seed pans or boxes covered with glass. The seed 
is lightly scattered over the surface of the ground, and germinates about three 
months later. But the drainage of the beds must be perfect, and the ground 
allowed to become neither very wet nor very dry, and at the same time the plants 
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must be shaded from the sun for some time. When 2 to 3 inches high, the 
seedlings should be transplanted to a properly dug nursery-bed, well raised and 
drained. They should then be planted in lines about one fpot apart. When 
1 to 2 feet high, they may be put out in their permanent positions, but it is pre- 
ferable to retain them in the nursery till they are 10 to 12 feet high, so as to 
prevent them being eaten by animals. In artificial planting it is found that 
rubber grows best on mounds. In the Kulsi plantation of Assam, lines are cut 
through the forest 20 feet wide and 50 feet apart from centre to centre. On 
these lines 15-foot stakes are put up 25 feet apart. Bound each stake a mound 
is thrown up, 4 feet high, on which the rubber seedlings are planted. In the 
Charduar plantation the lines are 100 feet apart and the trees planted 50 feet 
apart, but the cleared lines of 20 feet were found insufficient and so were widened 
to 40 feet, thus effectually checking drip and affording the light necessary for full 
growth. The trees may also be propagated from cuttings, which must be from 
young fleshy shoots obtained by pollarding several branches of an old tree and 
allowing them to send out shoots. The best time to take cuttings is May and 
June. Both in Sikkim and Assam the epiphytic tendency of the plant has been 
simulated by tying seedlings or cuttings growing in baskets on to trees and 
allowing them to become attached to and to kill the trees in the way already 
mentioned. Gamble gives a full account of the methods of propagation pursued 
in various plantations which the reader should consult, as also the pamplilets by 
Bald and Coventry. 

INDIAN CAOUTCHOUC. — Most of the India-rubber procured from India has 
been collected from wild trees in the natural forests. It is collected by the hill 
tribes in tracts beyond the British frontier, and sold to the people of the plains 
in the form of balls that have to be carefully examined for stones or mud placed 
in the centre. The Government plantations have recently begun, however, to 
contribute a superior rubber, the proportion of which is likely to be yearly in- 
creased. The latex is collected during the dry months. Eight oblique cuts are 
made on the main stem, sloping downwards and at a little distance from each 
other. The best tool for making these incisions is said to be a carpenter’s gouge 
worked with a small mallet. These incisions should not be deep, as the milk is 
secreted just below the outer bark, and the lowest should be about 4 feet from the 
ground. Below the incisions pots or halsies are tied round the tree one under- 
neath the other, which are left attached for the day. The trees should be tapped 
only once in three years. If tapped yearly they are liable to die. A few spoonfuls 
of a watery solution of alum are usually put in each vessel of milk, after it has 
been purified of extraneous matter. The milk coagulates and the rubber is ex- 
posed to air on sticks and allowed to drain for a week. In a month it is ready 
for the market. The yield from each tree in the Assam plantations at the present 
day is approximately 8 oz. per annum, and the average age of the trees is 
about 26 years ; but according to some writers, the trees may be tapped at 14 years. 
E. S, Carr’s remarks {Ind. f’or., June 1905, xxxi., 335-7) regarding method of 
tapping pursued in Assam and the coagulation of the rubber should prove in- 
structive to those interested in the subject, and an article by Mann (The Tapping 
of Assam Rubber ^ in Agri. Journ, Ind., 1907, ii., pt. hi., 277-9) should also be 
consulted. 

Recent Publications. — Mann (Z.c. 393) reviews in a forcible manner the opinions 
and conclusions arrived at by Bald, Coventry and Eardley-Wihnot (in the most 
recent publications mentioned above on the subject of Indian tficms eiaf/Ucn). 
He writes, “The factors which will determine the practical success of Assam 
rubber may perhaps Ije set out as follows ; — 

(1) “ The initial or capital cost of forming a rubber plantation and bringing 
it into bearing. 

(2) “ The age at which the trees will commence to yield. 

(3) “ The yield which may be expected per tree and per acre. 

(4) “ The cost of working a bearing plantation, collecting the rubber, and 
placing it on the market. 

(5) “ The value per pound of the rubber produced, 

(6) “ The permanency of the plantation.” 

' Ma endeavours to obtain from the publicatio in his hands an answer to 
each and every one of these issues, or to show where and in what way available 
p^Etrticulars are wanting. His object is, from first to last, to ascertain if experience 
and knowledge obtained in North-East India justify extended cultivation by 
private enterprise, and the form which it should assume. As he confesses, his 
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conclusions are disappointing. He continues, “ The prospects are so doubtful, 
and even if successful so poor as compared with the culture of Para or Castilloa 
rubber in Ceylon, the Malay States, or even South India, that one is inclined 
to consider any large extension of the culture of mens eiaatieft in North-East 
India as out of the question. And I must say that this impression has been very 
strongly confirmed by almost all that I have seen in these districts, if the Assam 
rubber is to be cultivated as a separate industry. On the present evidence the 
length of time which it is necessary to wait for returns, the smallness of the returns 
when they are obtained, the doubt as to the market fifteen or twenty years hence, 
would seem to make investment in Assam rubber culture, as a separate venture, 
a very doubtful speculation in North-East India at any rate. I do not see how, 
at the rate of outturn obtained now at Tezpur, more than Rs. 15 to _Rs. 18 per 
acre profit could be obtained per annum ; and even if this were multiplied by four 
it would hardly be attractive enough to induce an investor to wait over twenty 
years for the result. In fact, the only possibility of metis eiasUea culture would 
seem to be as a by-product to tea culture, on land now waste and unsuitable for 
tea. In this case, the growth of Assam rubber may afford a means of turning 
land to profitable account which would otherwise only remain useless to its owners. 
It may be that future discoveries with regard to improved methods of tapping, 
new methods of growth, means of tapping the plants annually without injury, 
or of growing a larger number of healthy heavily-yielding plants on the same area, 
may alter the opinion above expressed. Eut as it stands, and with the^ data 
before us in the two pamphlets under review, I feel that no other conclusion is 
possible than that Assam rubber culture can only continue as a dependent of 
another larger and more profitable industry, and then can only occupy the 
inferior land.” 

Chemistry. — A representative sample of 1903-4 rubber from the Charduar 
rubber plantation was submitted to analysis in the Scientific and Technical 
Department of the Imperial Institute, and gave the following results :--The rubber 
was of a reddish-brown colour, but showed here and there small white patches. 
It was highly elastic and tenacious, dry, clean and free from stickiness. It was 
completely soluble in chloroform, carbon disulphide and benzene, and partially 
in ether. The analysis was as follows: — caoutchouc 76*67 per cent., resin 19*2, 
albuminoid matter 1*5, dirt and insoluble matter 1*7, moisture 0*9, ash in 
dirt 0*5. A high percentage of resin appears characteristic of rubber from, the 
Charduar plantation. No precise data are available to show how the composition 
of rubber varies with the age of the tree or locality from which produced. A 
specimen of Assam rubber examined by Hooper gave the following resin 
12*65, caoutchouc 85*95, water 1*0 and mineral matter 0*40, while a sample of 
Andaman rubber (from this tree) gave resin 4*87, caoutchouc 67*06, water 27*57 
and mineral matter 0*50 per cent. There is thus a wide diversity in com- 
position which it seems essential should be explained. 

Trade. — The imports into India across its land frontier, more especially 
into Assam, are considerable. During the year 1901-2 these came to 1,470 
cwt., valued at Es. 1,55,656 j in 1902—3, 733 cwt., valued at Es. 65,912 ; 
in 1903-4, 1,601 cwt., valued at Es. 1,66,629 ; in 1904-5, 3,083 cwt., valued 
at Es. 3,50,773 ; in 1905-6, 2,587 cwt., valued at Es. 3,56,413 ; and in 
1906-7, 2,330 cwt., valued at Es. 3,03, 194. Of these amounts a very large 
proportion usually comes from the Naga and Mishmi hills. Eecently the 
Government plantations have begun to contribute to the annual supply 
something like 3,000 lb. The exports from India to foreign countries in 
caoutchouc (mostly the produce of F. elastica) were in 1903-4, 1,792 cwt., 
valued at Es. 3,47,196, and in 1906-7, 4,489 cwt., valued at Es. 11,18,487 ; 
but the traffic fluctuates very greatly, especially the supply drawn from 
Burma, for in 1899-1900 the foreign exports were returned at 8,169 cwt., 
valued at Es. 15,80,729. These foreign exports are usually town from 
Bengal (including Assam) and Burma, and are consigned chiefly to the 
United Kingdom and the United States. In a report furnished by the 
Director of the Imperial Institute (Feb. 3, 1905) the value, of the Charduar 
rubber is stated to have been 35. per lb. on the London market. For 
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insulating purposes, however, the value of this rubber is stated to be only 
Ss. 3d. per lb., owing to the large quantity of resin which it usually contains. 

[Of. Maim, Rept. on Caoutchouc Tree in Durrung Dist, in Journ. Agri.- 
Hort. Soc. Ind. {Select.), n.s., 1869, i., 71-81 ; For. Admin. Rept. Beng., Assam, 
Burma (many passages during past ten to fifteen years) ; Ind. For., 1890, xvi., 
473-4; 1893, xix., 346-52 ; 1897, xxiii., 240-1,420-1; 1898, xxiv., 206-9 ; 
1899, XXV., 63-4 ; 1900, xxvi., 569-85 ; Kew Bull., 1891, 97-100 ; 1892, 68, 70 ; 
1896, 171-4 ; 1898, 177-81, 312 ; Morris, Cant. Lect., l.c. 1898, 785-9 ; Thomson, 
Rept. on Huicong Valley and Upper Mamhong Basin, 10-7; R.E.P., Comm. 

Giro., 1896, Nos. 3, 12; 1897, No. 1; 1898, Nos. 5, 10; 1899, No. 2; 1900, 
Nos. 8, 11, 12; 1901, Nos. 1, 4; Qaz. Upper Burma, 1900, ii., pt. 1, 325-35; 
Ribbentrop, For. in Brit. Ind., 1900, 198-221 ; Nisbet, Burma under Brit. Rule 
and Before, 1901, ii., 77 ; Mukerji, Handbook Ind. Agri., 1901, 488-9 ; Imp. Inst. 
Tech. Repts., 1903, 145-57 ; Jumelle, Les PI. a Caout., etc., 1903, 11, Is, 17, etc. ; 
Journ. Soc. Chem. Indust., 1904, xxiii., 1154; Rev. des Cult. Colon., 1904, xiv., 
246 ; Tschirch, Die Harze und die Harzhehalter, 1906, ii., 1010-2 ; Wright, Cocoa, 
1907, 80 ; Wright, Rubber Cult, in Brit. Empire, 1907, 27-8.] 

FuntU ia elastiea, Stapf ; ApocyiTACEj3. This is the ire or Lagos Rubber 
plant, which previously was known as Kickxia elastiea. It is being experi- 
mentally grown on the Nilgiri hills, etc. [Cf. Morris, Gant. Lect., l.c. 776-7 ; Kew 
Bull., 1895, 241-7 ; 1899, 29-35 ; Agri. Bull. Straits and Fed. Mai. States, 1903, 
ix., 136-8; Bull. Imp. Inst., 1903, 160-3; Johnson and Thiselton-Dyer, Rubber 
Repts. of Gold Coast and Sierra Leone Col. Repts. Miac., 1904, No. 28 ; Wright, 
Cocoa, 1907, 79 ; Kew Bull., 1907, 187.] 

ancornia speciosa, Gomez ; Apocynaceje. This yields the Mangabeira or 
Pernambuco Rubber of commerce — exported from Brazil {Kew Mus. Guide, 
1907, 148). 

evea brasiliensis, Muii. Arg.; Hemsley, Kew Bull., 1907, 154; Euphob- 
BIACE.3E3. The Paba Rubbeb Teee. This and one or two allied species occur 
in the forests of Central and Northern Brazil, and in the forests of Para from 
the mouths of the Amazons, south and west. They all yield rubber. The region 
indicated has a climate remarkable for its uniformity of temperature, 87® F. 
midday and 74° F. at night, the mean being 81° F. and the highest record 95° F. 
The rainfall occurs principally in January to June, the maximum being in April, 
when it reaches 15 inches. It is a very healthy region with a remarkably 
fertile and continuously moist soil. The trees grow rapidly and attain some 30 
feet in three years. 

By far the best rubber is obtained from the species of this genus. In 
fact, where Jrevett, can be profitably grown it will never pay to cultivate any 
other rubber plant. The rubber afforded is stronger and possesses a much higher 
breaking strain than that of any other plant, its tenacity being due, so it is thought, 
to the method of coagulation. Once established, Mevea requires but little care, 
and rough weeding will suffice. It is, however, Hable to several pests, more 
especially canker, and has to be protected from browsing animals (deer, etc.) 
when in the young plantation stage. The trees may be tapped when about six 
years old, but they come into full bearing in eight to ten years. Success is closely 
connected with the methods of tapping and curing pursued ; absolute cleanliness 
is indispensable. The bark of the trees about to be tapped should be first 
cleaned and the V-shaped cuts on the perpendicular central channel made with 
decision and thoroughly cleansed before the milk begins to flow. Dust, sand and 
other impurities greatly lower the value of the rubber, since they can with diffi- 
culty be subsequently removed. Deliberate adulteration once proved will 
permanently ruin a plantation or source of supply. 

INDIAN ACCLIMATISATION. — This rubber tree has been successfully culti- 
vated in Mergui and Tavoy, It has also been fully acclimatised in the south- 
west districts of Ceylon, where so much attention has been paid to the pre- 
paration of the rubber that it has actually fetched a higher price than that 
from the indigenous home of the plant; but while, owing to its purity, it is 
valuable for waterproofing, it seems to lack the tensile strength of the rubber 
of Bara. 

Burma. — In the Dictionary will be foimd a: brief review (an abstract from 
Thiselton-Dyer’s report) of the historic facts regarding the introduction of 
this plant into Asia from seed germinated at Kew. The first endeavours 
in Burma date from a small consignment of plants sent to Mergui by Sir 
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George King in 1877. A second consignment was obtained in 1879 from Ceylon. 
In 1884: some of the better established plants began to seed, and an acclima- 
tised stock of seedlings was thereby obtained. Manson, in his Short History 
Mergui . of the Mergui Rubber Plantations of that Province, has carried the record to the 
Plantations. present date. In May 1900 sanction was accorded for the gradual formation 
of a plantation of 10,000 acres trees. This was to be located, 5,000 

acres in the Sandawut reserve and a similar area on King Island. The work 
was started in 1901 by 46 acres being planted out, 12 by 12 feet. By 1904, 
1,518 acres had been planted, and the operations have since been vigorously 
prosecuted, annual extensions taking place according to the scheme sanctioned. 
The purpose in view has been to demonstrate the commercial possibilities of this 
rubber cultivation in Mergui. Already 929 lb. of rubber have been produced, 
and the nurseries, according to the last report, contained 600,000 plants, with an 
addition of 100,000 self-sown seedlings in the original experimental garden. In 
the Annual Report Forest Administration of the Tenassermi Circle (1904-5, 
31-3), W. P. L. Tottenham, Conservator of Forests, gives the results of a 
Yield.! further year’s efforts. The total amount of dry rubber collected during 1904-6 

was 1,450 lb., of which 54 lb. 6 oz. were collected during the rains. The cost of 
collection came to about 1 1 annas per lb. The area was intended to have been 
extended by 1,260 acres, but owing to an outbreak of cholera only 818’65 acres 
were added to the plantation. Of that expansion 736*87 acres were in Mergui, 
and 81*78 acres on King Island. The conservator of the Northern Circle (Z.c. 52) 
says that iie^veu has not proved a success in the Katha Division. Hooper (Rept. 
Labor. Ind. Mus. (Indust. Sec.), 1906-7, 6) mentions the result of e.xamination of 
a sample taken from a white-ant’s nest (Termed gnstroi). The rubber was of great 
excellence, the resin having apparently been extracted by the ants. 

Thus, then, it may fairly be said that Brandis, who early foretold success 
for Tenasserim Para-rubber cultivation, has been abundantly confirmed, and 
Private the future seems destined to see largo developments. Already private enterprise 

Eaterprise, ig engaged in the business, and doubtless when the possibilities in this direction 

of its forest property have been fully established. Government may withdraw. 
(Ind. For., Sept, 1905, xxxi., 330-4). For methods of propagation and systems 
of tapping the trees, consult the technical publications, more especially the 
circulars issued by the Director of the Royal Botanic Gardens, Ceylon, 
outh. South India. — A good deal of interest has recently been taken in the possi- 

India. bility of Travancore and even of Mysore becoming hopeful localities for Para- 

rubber cultivation. It is said by planters and others that thousands of acres of 
heavy forest-land, below 1,000 feet in altitude, exist that possess rich soils and a 
liberal rainfall, eminently suited for rubber, but which at present are valueless 
because not put to any purpose. Some progress has, however, been made, but 
' taking South India as a whole, Para rubber has not so far been the unqualified 
success anticipated. A writer in the Madras Mail (March and April, 1905) 
seems to take a hopeful view, however, and the subject has by no means been 
abandoned. 

engal. Bengal and Assam. — Considerable efforts have been made to organise Para- 

rubber plantations in Northern and Eastern India, but with little encouragement 
so far. The trees have been planted out in Kurseong, Jalpaiguri and Buxa, but 
the reports of the Forest Department cannot be said to be favourable. [(7/. 
Mann, Cult, of Para Rubber in North-East Ind., in Agri. Journ. Ind., 1907, 
ii., pt. iii., 273-6.] 

\Cf. Robert Cross, Rept. Investig., 1877, reprinted in Ind. For., 1879, iv., 
6-26; Notes on same, Z.c. 1882, viiL, 62-5; Temple, The Rubber Industry in 
Amazonas State, Dipl, and Cons. Repts. Brazil, Misc., 1900, 530 ; Agri. Bull. Straits 
and Fed. Malay States, 1903, ii., 99-105 ; Willis, Circ, Roy. Bot. Card. Ceylon, 1898, 
No. 4, 23-36 ; 1899, 105-68 ; Kew Bull., 1898, 241-77 ; Morris, Cant. Lect., l.c. 
760-60 ; Mukerji, Handbook Ind. Agri,, 1901, 485-9 ; Stanley Arden, Rept. Fed. 
Malay States, 1903; Agri. Bull. Straits and Fed. Malay States, ii., 1-4, 

44-8 ; Thiselton-Dyer, ^Tew^-year-oZcZ Trees, 70-1 ; Rodrigues, TAe Heveas or 
Seringiieiras, 12-6, 67-61 ; Pears, On Preparation of Crude Rubber, 1904, iii., 
119-20, 169; De Indische Mercuur, 1904, 309-10, 327-9, 330, 439-40; Agri. 
Bull. Straits and Fed. Mai. States, 1904, iii., 311-9, 339-8 A 4:05, 412-8, 441-2; 
Hawaiian For. and Agri., 1904, 290-1 ; Trop. Agrist., 1905, 446-8 ; Johnson, Cult, 
and Preparation of Para Rubber ; Tromp de Haas, Results of Exper. Tappings 
of Hevea Brasiliensis, in. Cult. Econ. Card. Tjiheumenh, lQ00-4i, transl, ’ 
Agri. Bull. Straits and Fed. Mai. Aug. 1906, iv. ; Bull. Imp. Inst. ^ 
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1904, ii., No. 3, 187-91 ; Agri. Bull. Straits and Fed. Mai. States, 1905, 1-3, 

71-7, 226-30; book. Cult. Cent. Am. Buhher Tree, U.S. Dept. Agri. Bull., No. 

49;fTF€5« Ind. Bull., 1906, v., No. 3, 210-5; Trop. Agrist., 1905, xxv., 216-21, 

306-35 ; Wright and Bruce, Para Rubber in Ceylon, Agri. Journ. Roy. Bot. Card. 

Ceylon, 1905, iii., 65-86 ; Utilisation of Para Rubber Seed-oil and Cake, in Bull. 

Imp. Inst,, 156-9 ; 1904, 22-3 ; Tschirch, Die Harze und die Harzbehdlter, 

1906, 993-1005 ; Butler, Disease of Rubber Trees, in Agri. Journ. Ind., 1906, 
i., pt. iii., 260-1 ; Sly, Rubber Exper. in Bomb., 1906, i., pt. iv., 416-6 ; Rubber 
Exper. m Bow6., 1907, ii., pt. i., 80, 85-92; Wright, Cocoa, 1907, 77-8 ; Wright, 

Rubber Cult, in Brit. Empire, 1907, 18-9. 

Landolphia Kirkii, Dyer, and L. owarieasis — East and West African Bubbers; D. .P., 
Apocynace^. a genus of climbing plants, met with in Africa, of which several iv., 372-4. 
species afford rubber. To Sir John I^k is due the honour of having jSrst directed African 
attention to these plants. Sir George King, in the Annual Report of the Royal Rubber. 
Botanic Gardens of Calcutta for 1880-1, reported the germination of seeds obtained 
through Kirk. The plants unfortunately, however, subsequently died. At the 
Nilambur plantation of the Nilgiri hills, further efforts were made to acclimatise 
this plant. About the same time thirty-four plants were reported as doing well 
in South Malabar. In the report of the Government Botanic Gardens, Bangalore Introdaction 
(1897-8), it is spoken of as growing- like a weed. In the Report for 1902-3, 

Cameron wrote : “ Much nonsense has been written lately concerning a new rubber . 
plant Tjitndoiphia Thoiionii found on the French Congo.” . . . “ The latex of this 
little shrub, which is only half a foot high, is chiefly stored in the root.” “ The 
African genus luanaoipiiia- promises to be a large one, and doubtless all the species 
may be found to contain latex. We have one or two species on trial which grow 
well. But as climbing, plants they are not, in my opinion, very suitable for rub^ber- 
farming in this country.” Manson (Z.c. 8) observes that the Landolphias have 
recently been tried in Mergui and in the Rangoon Division of Pegu Circle. [(7/. Ind. 

For,, 1882, vii., 233-7 ; 1897, xxiiL, 61-3 ; 1900, xxvi., 129-34, 313-30; Annals 
of Botam/y, 1900, xiv., 203 ; Christy, New Comm. PL, No. 1, 8-10, and plate; 

No. 6, 64-6 ; Kew. Bull., 1899, 35-9 ; Morris, Cant. Led., l.c. 1898, 773-6, 

779-82 ; Sadebeck, Die Kultergew. der Deut. Kolon., etc., 1899, 270-7 and plates ; 

Rev. des Cult. Colon., Feb., 1900, 121 ; 1901, 218 ; 1902, 75 ; Bull. Econ. Madag., 

1902, 143, 145-6, 251 ; Imp. Inst. Tech. Repts., 1903, 152-4 ; Jumelle, JDeff PZ. 
a Caout. et a Gutta, 1903, 284-362 ; Agri. Journ. Natal, 1903, 25 ; Bull. Imp. Inst., 

1903, 68-.71, 168-9; 1904, 94-5; suppL, 95-6, 105-6, 153-6; 1905, 221-2 ; 

Bull. Imp. Inst., 1905, iii, 14-8; De Indische Mercuur, June 1904; Tschirch, 
l.c. ii., 1013-4.] 

' anihot laziovii, a^w//. / Extphorbiace^. Ceara Rubber, Scrap Rubber, D.E.P., 

Manicoba Rubber. Cross described the tracts in Brazil where he found this iv., 374-8. 
plant as possessing a dry arid climate for a considerable part of the year. The Ceara 
rainy season, he says, begins in November and continues till May or June, Rubber, 
though there are occasionally almost rainless years ; the temperature ranges 
from 82® to 90° F., and the altitude is about 200 feet above the level of the 
sea. Ceara is a coast town in lat. 4° S. 

In the early experiments at acclimatisation of rubber trees in India (1876 
and subsequently) it was ascertained that while Ceylon had better be treated 
as the centre of the experiments with iHertea. and Castiiion rubbers, Calcutta 
might with advantage be made the depot for Ceara. Sir George King accor- 
ingly wrote, in ihe Annual Report of the Royal Botanic Gardens of Calcutta for 
1880-1, that the Ceara rubber trees continue to grow vigorously, and a few 
are now beginning to yield seed. In the same year, in the Anmutl Report South India. 
of the Botanic Gardens, Nilgiri Hills (Barliar), it is said that the Ceara trees are 
now completely established. Lawson, for example, wrote that Ceara trees “ grow 
very rapidly, and to all appearance thrive well ; but I have been wholly unable 
to extract rubber from them in anything like a pa 3 dng quantity, and every one 
else hitherto has also failed.” In the report for 1890-1 the record is made of 
eight trees having been tapped for rubber. In the Report of the Conservator of 
Forests, Madras (1891-2) it is stated that in North Malabar this rubber tfee 
grows like a weed and some of the trees are 46 feet high. In 1895-6, 309 
trees were tapped in South Malabar and gave an average of 1 oz. per tree of 
dry rubber, valued in England at la. 6d. to la. 9d. per pound. Mr. B. L. Proud- 
lock, in 1898, tapped a tree eighteen years old ' the Barliar garden, and by a 
single tapping Obtained 2| oz. of diy rubber. Ceara, he adds, is quite at 
home and will grow almost anywhere on thie Nilgiris up to 4,000 f t ‘ al- 
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titude. Mention is often made of a fairly extensive cultivation in South Coim- 
batore. Cameron (Superintendent of the Botanic Gardens, Bangalore) has 
repeatedly reported on this rubber. Experiments were commenced with it 
as early as 1879. After enumerating the production and distribution of seed 
from the gardens during the past twenty-five years, he adds that Ceara 
rubber is now tolerably common in many parts of the Province. In a report 
published in the Mysore Gazette, April 1904, he further gives useful particulars of 
planting, propagation and tapping of the trees. In the Forest Dept. Reports 
of Burma mention is made of successful acclimatisation in Mergui. In 1896 a 
valuation of 2s. a pound for the rubber was obtained. 

It is hardly necessary to deal with other reports since enough has already been 
furnished to give a fairly satisfactory conception of the efforts made and results 
attained in India. But it may be useful to conclude with the following as in- 
dicating the opinions held by experienced scientific authorities in Europe The 
iCewjjBwZZefm summarises the results obtained somewhat as follows : — 1. The plant 
is readily propagated by seed or cuttings. Seeds are abundantly produced in 
almost every part of the world where the plant has been introduced. Sowing 
in the permanent position is universally adopted in Brazil. 2. The Ceara rubber 
plant is very hardy, a fast grower, free from insect and fungoid attacks, requires 
little or no attention when once established, and thrives in poor, dry, rocky 
, soils unsuited to almost any other crop. Large plantations only are likely 
to prove remunerative. 3. It produces a good class of rubber, second only to 
the best Para. The yield is small per tree, but a return is obtained earlier than 
from any other species. Under skilful treatment the trees may be tapped twice 
yearly, and last in a productive state for fifteen to twenty years. 4. In spite, 
therefore, of the apparent want of success in Ceylon and other countries, the 
increasing importance of rubber suggests a reconsideration of the merits of this 
interesting plant. 

Both in India and Burma mention is made of the fact that the large starch- 
yielding tuberous roots of this tree have been discovered by the wild pigs, 
and considerable damage done by them in seeking out and devouring 
the tubers. Tliis fact suggests the possibility of these starch-yielding tubers 
becoming an additional source of revenue, should an extended cultivation take 
place. [Cf. Cross, Ind. For., 1879, iv., 27-45; Notes Ceara Rubber in Jnd. 
For., 1882, viii., 58-61 ; 1897, xxiii., 456-8 ; 1898, xxiv., 460-1 ; Proc. Madras 
Board Rev., Oct. 1894, No. 712; Nov. 1897, No. 914 ; 1899, No. 518; Aug. 
1904, No. 906 ; Morris, Cant. Lect., l.c, 1898, 765-70 ; Kew Bull., 1898, 
1-15 ; R.E.P., Comm. Circ., 1897, No. 8 ; 1901, No. 4 ; Rept. Bot. Card. Nil- 
giri Hills, 1902,8; 1902-3, 9-12; 1903-4,5-8; Imp. Inst. Tech. Repts., 1^0^, 
147-8 ; Tschirch, l.c. 1906, ii, 1006-7 ; Rubber JEJxper. in Bombay, in Agri. 
Journ. Ind., 1907, ii., pt. i., 80-1 ; Wright, Rubber Cult, in Brit. Empire, 1907, 
21-2; Wright, Cocoa, 1907, 79.] 

Para eria glandulifera, Benth. ; Apocykace.se. The Talaing Milk Creeper. A 
large climbing evergreen shrub of the borders of tidal forests on the sea coasts 
of Tenasserim and the Andaman Islands. It is known as talaingzoh in Burma. 
It would appear to have sometimes been confused with edtUis. 

The milk is obtained by a somewhat destructive method of cutting the stem 
into short lengths, and allowing the milk to drain into vessels containing water 
at a temperature of 104° to 122° E. On agitation the milk coagulates. The 
plant may be propagated by cuttings with great facility. The yield seems, to 
be remarkably high and the rubber of fair quality, perhaps equal to that of 
mens elastiea. Hooper (Rept. Labor. Ind. Mus. (Indust. Sec.), 1906-7, 6) gives 
the analyses of three samples examined. They contained 92*39, 96*1 and 96*7 
per cent, of caoutchouc. A sample from the Andam Islands he found (Z.Cv 
1905-6, 25) contained 92*5 per cent, of caoutchouc, 6*4 per cent, resin and 
1*0 per cent. ash. In spite, therefore, of all that has been said to the con- 
trary, this source of rubber se^ns worthy of more careful consideration than 
has as yet been meted out to it, and it seems probable that some cheaper 
and more economical process of collection might be devised than that practised 
at present, while the cost may be brought within permissible commercial 
limits. • 

In this connection it may be added that the percentage of ash is an important 
factor in determining the values of rubbers. The following average returns 
may, theref ore, be of interest Para rubber, 1 to 2*5 per cent, ash ; Ceara rubber, 
2 to 3 per cent, ash ; Assam rubber, 4 to 6 per cent, ash ; Parameria rubber, 
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6*4 per cent, ash in dry rubbers. [C/. Wright, Buhher Cult, in Brit. Empire^ 
1907, 28.] 

hynehodia Wallichii, Benth. ; Apocynacejb3. A lofty evergreen climber of 
the Sikkim Himalaya at altitudes of 2,500 feet, also met with in Assam, Sylhet 
and Burma. Attention has recently been directed to this plant as a new sourco 
of rubber by Mr. Hearsey of the Forest Service, Burma. A sample of the r ubber 
was furnished in August 1903 by the Reporter on Economic Products to Prof. 
W. R. Dunstan for examination. The report, dated May 1904, shows the 
rubber to contain 89-0 per cent, caoutchouc, 6*7 per cent, resin, 4*3 per cent, 
dirt, and 0*51 per cent, ash (included in the dirt). It is thus of good quality, 
but about 1*5 per cent, of the caoutchouc was insoluble in the usual solvents. 
The brokers’ report on the sample was to the effect that, at present prices, it 
would realise 35. 6d. per lb. Dunstan then adds that if supplied of similar 
quality to the sample examined, it would always sell readily. 

Saplu biglandulosu , Mueii. ; EuPHORBiACEiEj. Yields Colombian Scrap or 
Virgen Rubber from British Guiana and also Bolivian Rubber. [Gf. Kew Mus. 
Guide, 1907, 189.] 

Urcebla elastica, Roxb., and U. esculenta, Benth. [Chamnnesia esculenta, A. DO.) ; 
Apocynaceje. These climbing shrubs yield caoutchouc of good quality. The 
former occurs in Malacca and Penang and the latter in Burma ; common all 
over Pegu and met with in Martaban and Tavoy. It is known as kyetpanng 
(Burma) and tophet (Karen). 

This rubber appears to have been first described by Dr. Thomson in 1858, 
subsequently by Mason (1860), and in 1874 Strettell wrote a special illustrated 
pamphlet on the subject {The Caoutchouc obtained from Chavannesia esculenta). 
Sir W. T. Thiselton-Dyer, as in the case of all the other rubber-yielding plants, 
contributed largely towards the development of our knowledge of the present 
species. The Forest Administration Reports of Burma contain, almost yearly, 
numerous brief references to it and its rubber. In 1897-8, for example, mention 
is made of 2,342 plants being in the Palon and Kimpadi Plantations of Rangoon, 
which were started in 1874. Perkin {drc. R.B.G. Ceylon, 1899, 162) observes 
that “ the latex from the thin stems, such as bear the leaves or have recently 
shed them, forms a sticky substance when moulded between the finger and 
thumb. The plant resembles castuioa in this respect. The latex both from 
the pith and the cortex of the young stem is sticky, hence it looks as if the true 
caoutchouc is only formed in the secondary bast.” Manson (Lc., reprinted as 
Comm. Circ.y 1901, Ko. 4, 12) gives many useful particulars. 

In the Proceedings of the Government of India {Forests, June 1904, No. 5, 
18-9) a collection of official communications has been brought together, 
extending from May 1903 to January 1904, that gives the most recent ex- 
perience and results in tapping tlje tirceotu plants in the special plantations 
of this species. They can hardly be regarded as conclusive, though highly 
instructive. On March 21-5, 1900, 469 creepers were tapped, each with 
thirteen cuts, and the yield came to 11*454 lb., which was not weighed till 
April 20, 1903. This cost Rs. 29, or Rs. 2*63 per pound. The second tapping 
took place on December 14-24, 1900, of 608 creepers, each receiving 30 cuts 
and yielding 9*853 lb. of rubber, which was weighed on January 25, 1901, and 
estimated to have cost Rs. 51*4 or Rs, 5*20 per lb. The writer of the report 
accordingly comes to the “conclusion that the cost of collection of the rubber 
of Chavannesia is prohibitive, and that no profitable industry can ever be 
developed in connection with it,” But as if to show that the experiments con- 
ducted and the conclusions drawn from these cannot be regarded as final, he 
adds that in the Mon Valley in Minbu district the monopoly of collecting rubber 
from Chavannesia is sold annually by auction for Rs. 250. It is thus clear 
that better results can be and are obtained than in the special plantation of 
this plant near Rangoon. Subsequent experiments seem to show that the 
tappings mentioned are not necessarily conclusive of what can bo done at the 
plantation. 

Dunstan, reporting in May 1903 on samples of this rubber, furnished, 
to him for that purpose, observes that this plant yields “ a rubber which 
promises to be of some commercial importance, especially if it can be for- 
warded in large consignments of the quality represented by the sarhple now 
reported on.” The analysis showed caoutchouc 81*8 per cent., resin 7*5 per 
cent., dirt 10*7 per cent., and ash (included in dirt) 1*8 per cent., calculated on 
dry rubber. The commercial experts consulted compared the rubber with 
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Tonquin, and gave its valuation at 2a, to 25. Id, per lb. Dunstan then adds, 
“ This material is evidently deserving of further attention.” The Agricultural 
Ledger. (1903, No. 10) gives the results of additional chemical investigations 
conducted by Leather, as also a note by Mr. S. Carr, Deputy Conservator of 
Forests, in which the methods of collection of the latex are described. 

Subsequent samples were forwarded to the Imperial Institute for examination. 
It was reported that three contained so high a percentage of resin as to throw 
doubts on their being correctly determined botanically. The others showed a 
high percentage of good caoutchouc, and were valued in 1904 at from 35. 
to 45. a lb. [Gf, Morris, Cant, Lect,, l.c., 1898, 792; Bull. Imp. Inst., Sept. 
29, 1904, 166-9 ; Wright, Buhber Cult, in Brit. Empire, 1907, 28-9.] 

Willoughbeia edulis, Roxb.; ApocYNACEiE. The thitchanknwe, possibly also 
tulaingno of Burma, and the lati-am of Bengal, is an immense chmber met 
with in the forests of Assam, Sylhet, Cachar, Chittagong, Pegu, and Martaban. 
It yields a large edible fruit, which from a general resemblance to the mango 
has suggested the name “climbing mango.” At one time high expectations 
were entertained regarding rviuotiffiiheitt rubber. It has since transpired that 
much of the rubber in question will have to be transferred to other genera, 
and that so far as the Indian species is concerned (w. GtinUf)), it must be no 
longer considered as a caoutchouc-yielding plant. Recent investigations con- 
ducted by Dunstan have shown, for example, that the very high percentage 
of resin (in some samples 84*6 per cent, with only 10*8 per cent, caoutchouc) 
necessarily exclude it from consideration as a rubber. [Cf. Wright, l.c. 29.] 

Trade in India-rubber and Caoutchouc Manufactures , — Such 
particulars (p. 654) as can he procured regarding the production 
of caoutchouc in India have been given. It remains to exhibit very 
briefly the traffic in rubber manufactures. There are no local (Indian) 
manufactures, so that the supplies of goods are drawn exclusively 
from foreign countries. In 1876-7 the imports of raw caoutchouc and 
of india-rubber manufactures collectively were valued at Es. 1,27,759 ; 
twenty-five years later (1900-1) they came to Es. 6,05,594 ; in 1903-4 to 
Es. 7,03,003 ; in 1905-6 to Es. 7,78,905 ; and in 1906-7, Es. 10,04,782. 

It may be here added that the imports into Great Britain during 1902 
came to 419,375 cwt., valued at £5,180,262, and in 1906, 607,077 cwt., 
valued at £9,966,620. Of the last-mentioned amount Brazil alone con- 
tributed 253,918 cwt., and the total from British Possessions was 90,453 
cwt. The exports equal about one-half the supply (330,252 cwt. in 1906) — 
the country which takes the largest amount being the United States 
(126,969 cwt. in 1906). 

INDIGOF A (INDIGO), the Dye-yieldi pecie A 

genus of Leguminos^ which comprises some 300 species, distributed 
throughout the tropical and warm temperate regions of the globe — -India 
having about 40. Western India may be described as the headquarters 
of the species, so far as India is concerned, 25 (thus fully half) being peculiar 
to that Presidency. On the other hand, on the eastern side of India (the 
provinces of Bengal, Assam and Burma) there is a marked decrease in 
the number of species but a visible increase in the prevalence of those that 
are met with. It is possible, moreover, that many more species afiord 
indigo than those specially cultivated for the dye. Accordingly, culti- 
vation of richer dye-yielding stocks has been urged as one of the most 
rational methods of improvement. [Gf, WM, Ami, Trade and Comm, 
of Ind,, Madras, 1899, 4.] This is of supreme moment in the crisis that 
has overtaken the industry. Prain and Baker (Ao^^^ on Indigo f era, 
Journ, 1902, xl., 60-7, 136-44) have furnished a very instructive 
paper, which has already proved of the greatest practical value. So also 
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lieake ( The LocMlimtion of the Indigo- frodumng Substance in Indigo-yielding 

Plants, Journ. Boy. Hort. £;oc., 1905, xxix., pts. 1-3 ; Annals of Botany, 

1905 3 dx., 297-310) has devoted much attention to the selection of stock, 
and the practical results to be attained thereby. Space cannot be afiorded 
here to do more than review very briefly the sahent features of these and 
other special studies. This will be attempted while following the usual 
rule of treatment in alphabetical se(^uence of scientific names . • 

Indigofera Anil, u„n.; Mant. PI, 1771, 2^2; Praia and B^er, 137-40. 

This South American species is grown in Burma, Eastern Indo-Chma and Southern 
China, but never, so far as we now imderstand, in India proper. Moreover, 
there would appear to be three very distinct varieties (or perhaps more correctly 
distinct species, closely allied to i. Anil) that have to be dealt with m this position. 

^(al I. truxUlensis, H.B.K. ; I. tinotoria, var. oligochylia, DO. American 

species and very common plant. It apparently was the form clnefly estiva ed 
in the West Indies during Sloane’s time, and is the wild mdigo of West Ii^au 
writers, (fl) I. Anil, Limi., my. polyphyUa, DC. : I. aufruUoosa, miler, Ga,rd. Diot., 

1768 (ed via ) No 2 This is the cultivated plant — XivhqmhU pitzahac of 
[Nova. PI. Hist., 1651, 108), the wild form of whichis the x. snaUniam, 
tunnii (nnn Uim 1 f'v') I. Anil, Linn., uar. orthocarpa, DC. 

I. argentea, («<W /.;»«.), PI. Ind., 1768, 171, an_ Indian plant that is quite 

distinct from x. at ficrtUita. though often confused with it. ^ wv-r 4 . i -r 

I arrecta, Hochst. [Sohimp., Herb. Abyss. PI., n. 1923, non Benth), in Natal-Java. 
Richard, FI. Abyss., i., 184. The Natal-Java Indigo. This is the well-knoivn 
degendeg [deh indig) of Abyssinia and the chief indigo-produomg species of Africa 
outside the area occupied by r. Bis now largely ctdtiTOtedin Java 

rmder the name of Natal Indigo. Of Java, Prain (m a letter to Barber) says, 

“ In the beeinnine only r. MwetoWa, probably mtroduced from India or Ceylon, 

was grown Thil, however, towards the end of the seventeenth century, was 

replaced by X. sumatrana, which held its ground for a considerable time. In 

the West Indies and Brazil the cultivation began with x. sum atrana, which was 

imported as ‘ Brazil Indigo.’ Later on, however, this plant was displaced by 

a native species x. trusHUensis, which soon was supplanted by another rad better 

native species, x. . 4 «{i. This species, x. has spre^ aU over the world 

and is even now the most widely grown of the dye-yieldmg mdigoes ; when it 

Sed Java it displaced x. sumatrana. In the West Indies x. ^ally ^story. 

met with a formidable rival in x. auatimaiensis and in comse of time the latter, Disoovay. 

being recognised as a superior kind, was adopted in Java to the exclusion of x. Anil, superior Stock. 

More recently in J ava x. ff uatimaiensis has been found to be less valuable than 

I arrecta, and the latter has practically taken its place, The historical sweet 

of the subject therefore indicates the advisability of at least giving a trial to 

X arrecta in Madras. It does not, of course, follow that the plant mU thrive, 

but if it does, it seems clear that it is the best species to ^ow. In Bihar, where 

it has been carefully tried, there are objections to the plant winch it is hoped may 

be overcome ; but in Lower Bengal it thrives much better than x. sumetitamt. 

The advantages of the plant are twofold. It gives much more leaf, being 
a much larger plant, and it is stated by those mterested in the preparation of 
indigo to give a higher percentage of dye from the same 'wsigbt of le^ 

The obiections to which Train refers have been ably dealt with by. Leake. 

The plant was found to germinate so imperfectly as to render its oidtivation un- 

profiteble. It has the same defect as clover, namely, the seed-^at is very hard 

(Bloxam and Leake, Acc. Eesearoh Worfc TO Indigo, 1906, 33). What is, therefore, 

required is a machine that will scratch the seed-coat and thus facihtate germma- 

tiim. Recently in the public press of India it has become customary to read of 

“ Natal-Java seed scarified and ready for sowing” (see p. 671). Bergtheil (Ann. Soarifled Seed. 

Benf. Imp. Dept. Agn., app., 1904-6) observes that ihe Java plant con^t^ more 
potential colouring matter than do any of the plants ordmarily cultivated m 

Bihar, Mr. H, A. Bailey, who visited Java in 1899 on behalf of the Ladigo to- 
provements Syndicate, was apparently the first person who pomtedly directed 
ttie attention of Indian planters to this stock. F. M. Covent^ furnishes returns Percentages.^ 

which would seem to justify the opinion that the Java plant dmws mrae eof ImpjQTOTieut. 

35 per cent. in. the amount of green plant cut per a^e and ol 45 per cent, were e 

ip vat produce, over the ordinary plant of the Dnit^d Provino . 
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Egyptian. I. articulata, Gouan, Illust^ 1773, 49. This is 1. argentea, Linn., Mant. PL, 

11., 273, non Burm. ; I. spicata, ForaJc. ‘ I. coerulea, Boxb. Is the plant which 
yields much of the indigo of Arabia and Egypt, still sometimes met with in 
Western India and as far to the east Bandelkliand and the Kistna highlands. 
Was formerly the species most largely grown in the Bombay Presidency, but 
nowadays is only occasionally seen under cultivation in Kajputana and Sind. 
Prain says that in the time of Roxburgh and Hamilton (1803-14) the Egyptian 
indigo still survived as an Indian species (probably escaped from cultivation) in 
Bihar, but now it seems to have quite disappeared from that region. 

I. longeraCe osa, Boivin, Herb. ; Baillon, in Bull. Soc. Linn. Paris, 1883, i)t. 

1., 399 ; Prain and Baker, Lc. 144. In the letter by Prain, to which reference 
has already been made, there occurs the following passage: — “In Madagascar and 
Zanzibar there is a species — i. long^raeemosa, very distinct both from X- tinc- 
/« riff and from x. suniatrann — ^that is Valued by the people of these islands 
beyond all the other species they grow, and they grow the following : — (a) and 
chiefly I. Anil, (&) less often X. tinctoriu, (c) occasionally x. stiniittrtinn, and (d), 
in the highlands of Madagascar, i. ar recta. Prain then adds that as long ago as 
1875-6, Col. Beddome found this very species both in Travancore and Tinnevelly, 
and subsequently it was found by Lawson in Travancore. 

Horms of I. tinctoria, Unn., Sp. PL, 1753, 751. Prain and Baker establish two chief 

Tinetoria. varieties of this species with several very distinct cultivated states -under 
these, some of wfiich may have to be viewed as worthy of distinct specific 
positions. The following abstract may be regarded as setting forth the salient 
points : — 

(a) var. acTocarpa, DC. The special forms of this are : — 

The WHiB Plant, apparently rmknown to Linnaeus or De Candolle. It was 
found in Nubia by Kotschy in 1841, and specimens which agree with it in every 
essential have also been found in Central India. Regarded as a distinct species 
its name would be x. BergU, Vatke. [Of. Buthie, FL Upper Gang. Plain, ^ i., 255.] 

Madras stock. The Sotjthern oh Madras and Ceylon cultivated stock. This is the 

plant dealt with by Linnseus in his Flora Zeylanica, and by Burmann in his Flora 
Indica. This particular form would thus appear to have been early cultivated in 
Southern India, though recently it has very possibly been completely displaced 
by X. sitniatrana. “ It was and still is the X. tinctoria of the cultivators in the 
Dutch Indies, where, however, the species is not now much in favour. Specimens 
of this form, evidently feral after escape, have been communicated from many 
places both within and beyond the limits of the area where it now is, or formerly 
has been in cultivation.” Prain and Baker, from whom the above has been 
derived, add that they have seen specimens of this particular plant from the 
Philippine Islands ; from North Queensland ; from the Laccadives, where it is 
described as forming thickets that cover a great portion of Kadamum Island ; 
finally from Merwara in Rajputana, where it is not, and probably never has 
been cultivated. It is a wild plant in Merwara, growing by the sides of ravines, 
and bears the vernacular name of jinjini. 

Northern Stock. The Northern Cultivated Form. — This is largely in use in Northern India 

from Bihar and Tirhut westward by north to the Panj4b, where its area meets 
that in which some form of x, at'ge^itca is grown, and southward to the Circars, 
where X. tinctoria occurs. This, throughout the area specified, is the plant 
known s^snil, and is the form to which the name x. tinctoria is applied. “ It 
is not exactly what Linnaeus meant by X. tinctorUi : it is, however, precisely 
what Gaertner intended by T. suvnatrana, and what Lamarck has figured as 
X. imiica, but not the same thing as -the old X. inaica of Miller, which is 
X. itirsttfa, L.” (Prain and Baker, ^.c. 65). In the Annual Report of the Royal 
Botanic Gardens, Calcutta, for 1901-2, it is observed that while the Dutch held 
possession of Malabar this indigo plant, “ apparently derived from the Eastern 
Malaya, came into use there.” Prain (in the letter above mentioned) observes : 
“ About that time, 1686, there was cultivated in Malabar a difierent plant, x. 

which seems to have been introduced a little later (whether from 
Malabar or directly from the Malaya cannot be traced) into Beng^, where prior 
to its introduction, indigo was not grown at all. This plant, which generally 
passes under the name of x. tinctorna, although it is not precisely the same as 
the true plant of that name, has now spread gradually westward and has driven 
out almost completely the cultivation of the Egyptian indigo.” But what has 
happened in Northern India has also happened more recently in Madras.” “This 
is all the more remarkable, because in all the older collections, such those of 
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Wight, Stocks, Law and G. Thomson, X, stinuttrnnn was reported only from 
Malabar and the Konkan, the Coromandel plant being always X, tinctoria proper.” 

It is also the form of x. unctovia that was introduced from the East into 

the West Indies, and is the Jr. tinetoria Lunan. If, therefore, it be deemed 

necessary to give this plant a separate name and to remove it f^om being 

one of the cultivated states of x. tinctoyin, Linn., then it will have to be 

called X, stimntr'dittt, GcieHn. In addition to India it also occurs in tropical Tropical Africa. 

Africa and Formosa. It may be distinguished from the southern form by 

its leaflets, which are larger and ovate-oblong or oblong, instead of obovate 

or suborbicular. The pods are also (in r. sumatra^ia) shorter, thicker, and 

blunter at the apex, and are usually more numerous and straighter than 

in the Madras form (Duthie, l.c. 255). Leake has devoted much careful 

study to the cultivated races of this plant in relation to temperature and 

rainfall. His conclusions regarding the seed supply will richly repay careful 

T*\ pk "p IT Q 51 1 

(^) var. brachycarpa, do. This form has been sent from Guatemala, Central America. 
America, Peru, etc. It is apparently not met with in India. 

Other Indigo^yielding Plants. — Tbe Indigo of modem commerce is History, 
thus obtained from one or other of the species of I^idUjofera discussed 
above. But species of Indigofera are distributed throughout the tropical 
regions of the globe (both in the Old and New Worlds) with Africa as their 
headquarters. And in addition to the Indigoferas several widely different 
plants yield the self-same substance chemically. Hence, for many 
ages, the dye prepared from these has borne a synonymous name in most 
tongues, and to such an extent has this been the case that it is im- 
possible to say for certain whether the nild of the classic authors of India ifiia. 
denoted the self-same plant which yields the dye of that name in modern 
commerce. The word simply means dark-blue colour, and is practi- 
cally synonymous with Mia (black). It is often used adjectivally, such 
as in nilgao (the blue bull), nilopala (the blue stone or lapis-lazuli), 
nilamani (the sapphire) and nilufar (the blue water-lily). carries, 

too, the abstract “ darkness,” and only becomes a substantive to denote 
the dye-yielding species of Indigofera at a comparatively recent date. 

Anil comes from the Arabic al-nil tlirough the Portuguese, and should 
have been written annil. 

The woad of the early European authors [Isatis tinctoria) is grown Woad. 
to-day in Centra Asia and has been so for ages past— a region where no 
species of Indigofera has been known to be grown (or possibly could be 
grown) as a source of indigo. The Sanskrit people may accordingly have 
first made acquaintance with the indigo of Indigofera in India itself, and 
it is just possible that their nild may have originally been the woad, wHch 
with the ancient Britons was used, like the indigo of the American 
Indians, to dye the skin and hair. Complex and difficult though the 
art of dyeing with Indigo may be, it is thus more intimately associated 
mth the early human race than any other known dye or pigment. 

And in India it would appear that a far larger number of plants are various 
regularly resorted to as sources of this dye than is the case with almost Mgoes. 
any other country in the world. In addition to Xsatis met with on the 
north- west alpine tracts and Afghanistan, mention has, for example, to 
be made of the rum of Assam and Central China {StroMlarithes ftaccir 
difoUtis, p. 1051) ; of the ryom {Marsdeniu tivictoriu^ p, 774), found 
in the north-eastern tracts, a plant closely allied to the original indigo 
plant of Java ; of an indigo plant {Tephrosia purpurea) well known 
in Bombay and Rajputana and closely allied to one of the indigo of the 
Niger and Egypt ; of the or indigoes Unctoria, 
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p. 1131) of SoutL India, tlie plant wliicli would appear to Lave been used prior 
to tbe introduction of the species of Indigofera ; of the indigoes of Burma 
(sucb Gy rmienia tingens) ; of Cocbin-Cbina tmctoria); 

and of Nortb China and Siberia (Jpolyyonuni tinctorium). These and 
many others are plants which have been, or are being, used as sources of 
this particular dye in some parts of India. Is it to be wondered at, 
therefore, that the early records of the industry leave on the mind of the 
student the suspicion that the plant used in early times was, in all pro- 
bability, not always the indigo of to-day % Not only has the modern 
Area Shifted. industry shifted from Agra and Gujarat to Bengal, but the plant grown 
has been changed completely. \Gf. Joret, Les PI. dans V Antig., etc., 1904, 
ii., 271, 345-6.] 

It may serve a useful purpose to quote in some detail and in 
sequence of date a few of the more instructive accounts of the indigo 
industry of India. It is thus contemplated to concentrate, attention 
on the Indian issues, and if possible to exemplify from past historic 
records and scientific experience the directions of possible economy and 
improvement. 

Historic Records of Indigo. — Periplus of the Erythrcean Sea (80 A.x>.) 
(McCrindle, transl., 17, 109) speaks of indigo as exported from Barbarikon, 
a Skythian town on the Indus and the port for the metropolis— Minnagar. 
Marco Polo (1298) gives a grotesque, though accurate, account of the Native 
Cultiyation in indigo industry as seen by him at Coilum (Quilon). “It is made of a certain 

Bombay. herb which is gathered, and (after the roots have been removed) is put into great 

vessels upon which they pour water and then leave it till the whole of the plant is 
decomposed. They then put this liquid in the sun, which is .tremendously hot 
there, so that it boils and coagulates, and becomes such as we see it. (They then 
divide it into pieces of four ounces each, and in that form it is exported to our 
parts).” Athanasius Nikitin (1468) (a Russian traveller) speaks of Kanbat (Cam- 
bay) where the indigo grows. Vasco da Gama (1498), Varth^ma (1603), and 
Barbosa (1516), who all visited Gujarat and the west coast of Bombay, make no 
mention of indigo, from which circumstance it may be inferred to have been a 
comparatively unimportant industry. Garcia de Orta (1663), however, gives a 
short account of its cultivation and manufacture in Western India. He calls it 
the Anil of the Arabs and Turks, the gdli and nil of Gujarat, and remarks that 
it is tested for purity by burning, when there should be no sand in the residue, 
and by being so light that it may float on water. Acosta {Tract, de laa Drogas, 
1578, 406) describes the Anil of Gujarat. Barrett (1584) mentions indigo from 
Zindi and Cambaia. It is not apparently referred to in Baber’s iWemoira, 1519- 
25, and is but mentioned m the Ain-i-Ahhari, 1590 (Gladwin,*transl., ii., 28, 41), 
Agra. as produced at Agra. Linschoten {Voy. E. Irid., 1598, i., 61-2; ii., 91) speaks of 

Annil ” or indigo as it “ groweth only in Cambaia and is there prepared and made 
ready, and from thence carried throughout the whole world.” So again, he says, 
Annil or indigo by the Guserates is called gali, by others nil ; it is a costly 
colour and much caryed and trafiqued into Portingall : it groweth in India in 
the kingdom of Cambaiq, : the hearbe is very like rosemary, and is sowed like 
other hearbes, and when the season serveth is pulled and dryed and then niade 
wette and beaten, and so certain dayes after dryed againe and then prepared.* ■ (In 
passing it may be here pointed out that the passage just quoted implies that at 
the time Linschoten wrote, the dry-leaf process was pursued in Gujarat.) 
Indlcjatiou of Francois Pyrard {Voy.JEJ. Ind. (ed. Hakl. Soc.), 1601-10, ii., 359, etc.) repeats 

Indigofera. the account given by Linschoten. In The Pirst Letter Booh of the East Indict 
‘Company, 1606-6, Bird wood and Foster quote a letter of instructions to pur- 
chase Indico of Lahar (Lahore), Serchis (Sarkhej, 6 miles S.W. of Ahmedabad) 
Ilndh's and Belondri (? Ballabi, a village 20 mUes from Bhavanagat). Finch (TmtJeZs 

Account. iYi India, in Purchas" Pilgrimes, 1^01, i., 429) aHords the first definite conception 

of the indigo industry of India, or rather of Agra and Fatehpur Sikri* and 
from him perhaps dates the conception of the plant being an Indigofera:-^ 
“ The laevh Nill, groweth in form not much unlike Gives or Gibh-pease, having a 
leafe Hk© that oi SeWf ^'^ shorter and bi^Qe^de^^ apd 8©t Oft a very shor^ 
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foot-stalke, the branches hard and of a woodie substance like unto broome. It 
usually groweth not above a yard high, and with a stalke at the biggest (which * 

is at the tliird yeare) not much exceeding a man’s thumbe. The seed is included 
in a small round codde about an inch long, resembling Fcanigrc&cum, save that it 
is more blunt at both ends, as if it had been cut off with a knife. It carryeth a 
small flower like that of Heart’s-ease, the seed is ripe in November, and then 
gathered. The herb once sowne dureth three years, being cut every year in G-roxvs ft>r Three 
August and September after the raines. That of one yeere is tender and thereof Tears, 
is made Notee, which is a weighty reddish Nill sinking in water, not come to his 
perfection : that of the second yeere is rich, and called Gyeree, very light and of a 
perfect violet colour, swimming on the water : in the third yeere the herb is de- 
clining and this Nill is called Catteldf being a weightie blacldsh Nillf the worst 
of the three. This herbe being cut the month aforesaid, is cast into a long cistern, 
where it is pressed down with many stones, and then jailed with water till it be 
covered, which so remaineth for certain dayes, till the substance of the herbe be 
gone into the water. Then they let the water forth into another round cistern 
in the midst of which is another small cistern or center *. this water being thus 
drawn forth, they labour with great staves, like batter or white starch, and then Beating the 
let it settle, scumming off the clear water on the toppe : then labouring it afresh. Liquid, 
and let it settle again, drawing forth the clear water, doing this oft, till nothing 
but a thick stubstance remaine : which they take forth and spread on cloth, to 
dry in the sunne : and being a little hardened, they take it in their hands and 
making small balls, lay them on the sand to dry (for any other thing would drink Balls dried in'the 
up the colour), this is the cause of the sandy foot. So if rain fall, it loseth his 
colour and glosse and is called Aliad. Some deceitfully will take of the herbe 
of all three crops, andsteepe them altogether, hard to be discerned, very knavishly. 

Four things are required in Nill : a pure graine, a violet colour, his glosse in the 
Sunne, and that it be dry and light, so that swimming in the water, or burning 
in the fire, it cast forth a pure light violet vapour, leaving a few ashes.” 

Sir Thomas Roe {Embassy to the Court of the Great Mogul, 1616, i., 270) speaks 
of the rise in price of Agra indigo and of the sales being effected under churls (or Boe’a Accomit. 
fardles). The churl of Biana indigo has been computed as being equal to six 
maunds. Of the same year, Foster {E.l.C. Letters, iv,, 241) records the following 
curious passage: — “ Indigo is made thus. In the prime June they sow it, which 
the rains bring up about the prime September : this they cut and it is called 
Newty, and is a good sort. Next year it sprouts again in the prime August, 
which they cut and is the best indigo, called J erry. Two months after it sprouts 

again, which they cut and thereof they make the worst sort ; and afterwards 
they let it grow to seed and sow again. Being cut, they steep it 24 hours in a 
cistern of water ; then they draw it into another cistern, where men beat it six Oil mixed witt 
hours forcibly with their hands till it become blue, mixing therewith a little oil ; Indigo, 
then, having stood another day, they draw off the water and there resteth settled 
at the bottom pure indigo (which some to falsify mix with dirt and sand) ; which 
they dry by degrees, first in cloths till the water be sunk from it and it be curdled ; 
afterwards they dry it in round gobbets.” 

Here we have a distinct reference to the indigo plant having been grown for 
two or three years without being uprooted or re-sown. H. A. Bailey of Etawah 
describes the system that exists to-day in Shahabad, which in some respects 
resembles the old method [EJ.C., l.c. iv., 356). This system has long since been 
abandoned in the indigo districts proper, the change possibly denoting new stock, 
when that system was unne cessary. The “ Newty ” crop is doubtless the ‘ ‘ Notee ’ ’ « j^evoty " and 
of Finch, both words being probably derived from naiwfM (the young plant); “./erry” Crops. 
and “«Ierry ” being the “C^/eree” of Finch, both words doubtless being derived 
from jari, which would inean “sprouting from the root” (jar). With the change 
in the system of cultivation both these terms have become disused and forgotten. 

Mandelslo (Tm'uefe, in Olearius, eic., 1638, 83-4) gives a most curious 

account of the cultivation and manufacture of indigo in Gujarat (Ahmeda- 

bad) which (as with Linschoten’s account above) involves acceptance of belief 

that the method of manufacture pursued was that known as the Dry-leaf. His Dry-leaf. 

description of the flower being like that of a thistle was either a mistake (the pi t 

being confused by Mandelslo with Carthamus) or the plant used at that time w 

not Indigo f era. The former seems the more plausible explanalaon. The p sa|ge MAndelalo's 

may be usefully quoted in full : — “ The best indico in the world comes from about 

Amadabath from a village called Chirchees, w'hence it derives the name- The 

lierb of which they'^mak© jt is like that of yellow Parsiup, but shorter, and more 
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bitter, sprouting forth into branches like a Reed, and growing in kind years, 
six or seven foot high : the Flower is like that of a thistle, and the seed like that 
of Fenu-greeJc. It is sown in June and cut in November and December. It is 
sown but once in three years, and the jSrst year the leaves are cut off within a 
foot of the ground. The stalks are taken away, and the leaves are set adrying 
in the Sun, and that done, they are set asoaking, for four or five dayes, in a stone- 
trough, containing about six or seven foot water, which is ever and anon stirred, 
till such time as the water hath suckt out the colour and virtue of the herb. 
That done, they let out the water into another trough, where they suffer it to 
settle for one night. The next day, all the water is taken away, and what is left 
in the bottom of the trough is strained through a coarse cloath, and is set adrying 
in the Sun. And this is the best Indico ; but the country people adulterate it, 
by mixing therewith a certain earth of the same colour. And whereas the good- 
ness of tins Drug is discovered by its lightness, they have the cunning to put a 
little Gyle into it, to make it swim upon the water.’’ 

“ The second year, the stalk which was left the year before shoots forth 
other leaves, but they are not so good as those of the first. Yet is this preferred 
before Oyngey, that is, wild Indico. It is also the second year that they suffer 
some part of it to grow up to seed. That of the third year is not good, 
and consequently not sought after by forei^ Merchants, but is employed 
by the inhabitants of the country in the dyeing of their Cloaths. The best 
Indico is almost of a violet colour, and hath somewhat of its smell, when 
burned. The Indosthans call it Anil ; and after it hath been in the ground 
three years, they suffer the Land to lye fallow for one year ere they sow it 
again.” 

Terry says of Gujarat in 1622, “The indico we bring thence is good, and 
a rich commodity. It is there made of leaves not bigger than those of our 
Gooseberry bushes, and the shrubs that bear those leaves are about their bigness. 
These leaves they slip off from the small branches of those bushes, which grow 
with round and full heads without prickles. The leaves thus stripped ofi, 
e laid in great heaps together certain days till they have been in a hot 
sweat ; then are they removed and put into very great and deep Vessels fiOd’d 
with sufficient quantity of water to steep them in, where they leave their blue 
tincture with their substance ; this done, the water is drained out into other 
exceedingly broad, but very shallow Vessels or Vats, made of Plaister (like to that 
we call Plaister of Paris) which will keep in all the Liquor till the hot Sun in short 
time extracts the moisture from it ; and then what remains in the bottome, is a 
Cream about one quarter of an inch thick, which suddenly becomes hard and dry, 
and that is our I'ndico, the best sort whereof comes from Biana, near unto Agra, 
and a coarser sort is made at Cirkeese, not far from Amadamaz ; about which two 
places, are a very great number of those shrubs planted, which bear those leaves.” 
Could the plant have been Indigofera ? The passage is taken from Petro Della 
Valle {Travels (ed. Hakl. Soc.), 1665, 367). Francis Bernier {Travels, 1656, 283) 
makes mention of the Anil or Indico of Delhi. Tavernier {Travels, 1670 
(ed. Ball), ii., 8-12) of all the early European authors gives perhaps the 
most detailed and accurate account. He discusses the production in Guj’arat 
(Sharkej, Ahmedabad, Surat, and Broach), of Golconda, of Agra (Biana, Indoua 
and Corsa) and of Bengal. He then adds that the Dutch Company convey the 
Bengal dye to Masulipatam, and that the Bengal and Gujarat indigoes can be 
purchased at 30 per cent, less than that of Agra. The reference to a Bengal 
indigo at the date in question is certainly remarkable. His account is too lengthy 
for quotation, but it will richly repay perusal. He describes the steeping vats, 
the use of oil, and the drying in the sun discussed, by other travellers. Hove 
{Tours in ^jerat, etc., 1787, 107-8) gives full particulars of several planta- 
tions visited by him. The plant, he says, wets usually sown in the beginning 
of the rains and suffered to grow for two seasons. The first crop is cut at the end 
of the rains and the last about March or April. So late as 1820 we read of indigo 
planting having existed in Gujarat, and a number of unused pits near old villages 
and among the buried cities of the Satpuda mountains bear silent testimony to 
the former important industry of indigo manufacture. Rheede (Hort. Mai., 1678, 
i,, 101-2, t. 54 ; ix., t. 30) gives a brief account of the indigo industry of the 
Malabar coast and furnishes two pictures, which thus leave no doubt that the 
plant or plants to which he alludes were species of Jndtgro/era. Sir W. Hedges, 
du ■ g his agency of Bengal, wrote a diary, 1681, which deals with his tours 
of inspection through Hughli, Medda, Dacca, Balasore, etc., and discusses the 
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articles of merchandiso there met with. It is noteworthy that he makes no 
mention of Indigo. We are thus led to believe the cultivation and manufacture 
of indigo, which in time became one of the most important of Bengal industries, 
could not have existed in the districts visited by Hedges. But we learn it was 
established in Tirhut originally by the Dutch, for we read of their having owned 
the Singia concern in 1 7 9 1 . It would seem, however, from Tavernier’s allusion 
to Bengal indigo that a Native industry had existed a little earlier. But shortly 
after Hedges’ report a change was effected, owing to a Resolution of the Directors 
of the East India Company. European planters were brought from the West 
Indies to Bengal to undertake the cultivation of indigo. In 1790 indigo factories 
were accordingly established in Jessore. Hardly, however, had the industry 
been thus organised when it was ruined, for we read in Sir W. W. Hunter’s 
Imperial Gazetteer of India that “ English indigo planters have forsaken the 
districts of Hughli-, the 24-Parganas, Dacca Fairdpur, Rangpur, and Pabna, 
now dotted with the sites of ruined old factories.” The industry had thus been 
established and ruined in Bengal. 

It is perhaps hardly necessary to continue this series of quotations much 
further by supplying a correspondingly detailed selection regarding Africa, Egypt, 
the West Indies, America, etc. The following may, however, be of value to 
persons interested in the history of indigo manufacture : — 

Rochefort {Hist. Nat. et Mor. des Isles Antilles , 1658, 98) speaks of the indigo 
being produced from a plant which rises only about a foot and a half from the 
ground. It has small leaves of a light green colour which turn yellow. The 
Sower is reddish. It grows from seed. Its odour is very disagreeable, unlike the 
Madagascar species, which has small flowers of a whitish-purple colour and a 
pleasant smell. Pomet {Hist. Gen. des Drog., 1694, 151-6 ; also Engl. ed. with 
annot. f rom Lemert and Tournefort, 1712, 89-91) gives a brief description and an 
engraving of the plant, and these leave no doubt that it was an Indigo f era. It is 
sown, he teUs us, by the Americans in holes a foot distant, and in two months’ time 
the plant will be ready to cut, and if left for three months will yield both flower and 
seed. “ Indigo is a meal or flour,” he observes, “ made by means of water and oil- 
olive out of the leaves of the anil or indigo plant ; for there is a difference betwixt 
that made of the leaves and of the small branolxes. The choicest of the former 
sort is that which bears the surname of Serquisse (Sarhhej).'^ They cut the said 
herb with a sickle when the leaves begin to fall upon touching them ; and after 
they have stript them from the branches, they put them into sufficient quantity 
of water, which is in a vessel called the steeping Vat, then letting them infuse 
thirty-six hours ; after which they turn the cock in order to let the water run off, 
which is tinged of a green colour, inclining toward blue, into a vessel of the nature 
of a churn, which is worked by the labour of several men, by means of a Rouller 
or Turner of Wood ; the ends of which run pointed, and are hooped with iron ; 
this they work “ till the said water abounds with a lather, then they cast into i-t 
a little oil-olive ; to wit, one Pound into such a Quantity of the Liquor as -will 
yield seventy pounds of indigo, which is the quantity now sold in a b rel ; and 
as soon as the said oil is thrown in, the Lather separates into two parts so that 
you may observe a Quantity curdled as milk is when ready to break ; they 
then cease churning and let it stand to settle, which when it has done some time, 
they open the Pipe or Cock of the Churn, in order to let the water clear off, that 
the meal which is subsided may remain behind at the Bottom of the Vessel like 
clay or Lees of Wine. Having decanted it thus, they put it into straining Bags 
of Linnen to separate what water was left, then they convey it to the Chests or 
Boxes that are shallow to dry it, and being dried, it is what we call Indigo.” 
Pomet furnishes (plate 35) an admirable picture of an indigo factory which shows 
the water tank, the steeping vat, beating vat and evaporating vat. The mechanical 
contrivance for churning or beating the liquid is also shown, but the author 
makes no reference in the text to his plate, and it would appear accordingly to 
have been copied from some still earlier author. Here Labat {Voy. awe Isles de 
L'Ameriquef 1724, i., 90-9, t. 90) gives a long and interesting account of the indigo 
industry which was translated into English by Philip Muler and given in his 
Gardeners Dictionary (1st ed., 1731) under the name Anil, from the belief, 
apparently, that it was fully representative of the industry as a whole. But 
Labat deals very nearly exclusively -with the indigo of Martinique, and his 
description, like that of Pomet, is more characteristic of the Antilles and 
the West Indies than of India proper. In two months’ time, says Labat, 
th© first crop of cuttings can be taken, and if the rain continues, sub quent 
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THE INDIGO PLANT 

cuttings may be made every six weeks, and the plants continue to bear for 
two years. 

Browne (Hist. Jam., 1789, 302-5) describes two forms — the wild indigo and the 
Guatimala indigo. He views the wild as only the survival of a still earlier cultiva- 
tion, the buildings of which often “ remain very perfect to this day.’* Browne gives 
interesting particulars of the “best engine ” seen by him for beating ; this was in 
design much the same as some of the contrivances patented in India a century later. 
He is on© of the first authors to mention the us© of heat in dr 3 ang the indigo. 
“ The Magma or mud” is by some put into a cauldron and heated over a gentle 
fire, but not so far as to boil, and is then emptied into little “ ozenbrick’* bags to 
drain ; by others it is not heated, but immediately put into the like bags to drain. 
Edwards British West Ind., 1793, ii., 280-8) speaks of three species of indigo, 
viz. the wild, the Guatimala, and the Erench. Of these the “ TVench surpasses 
the Guatimala in quantity but yields to it in fineness of grain and beauty of colour.” 
Lunan (Hort. Jam., 1814, i., 419-26) gives a most instructive account both 
of the plant grown and the method of manufacture pursued in Jamaica, but 
quotes very largely from both Browne and Edwards. The plants are regularly 
laid in the steeper with the stalks upwards, which, he says, hastens the fermenta- 
tion. None of these West Indian wi'iters, let it be specially noted, speak of the 
dry-leaf process — the whole plant is carried at once to the steeping vats. After 
being beaten by various contrivances a little clear lime-water is gradually let in 
to augment and precipitate the fcecula. Too large a quantity of lime would 
render the indigo hard and of a greyish colour. The fcecula is placed in bags and 
allowed to drain; these are then placed within a press and the remainder of the 
water squeezed out. The dye is next removed from the bags, placed on a table, 
cut into square cakes and dried in the shade — the stm being regarded as hurtful. 

The East India Company published in 1836 a series of reports and letters 
regarding the indigo industry, the preface to which records (what may have been 
inferred from the above series of quotations) the migration from and return again 
to India of the industry. That work will be found of the greatest possible in- 
terest, and should be consulted for historic details. Mr. Minden Wilson has 
written in the Indian Planters^ Gazette a series of graphic historic sketches of 
the introduction of Indigo in Bihar. From these it would appear that Mr. 
Grand, the husband of the lady who subsequently married Prince Talleyrand, 
was one of the founders of the industry. Wilson gives the dates of several 
concer — Contai was opened out about 1778 and Singia in 1791 ; but the 
last mentioned, as already stated, originally belonged to the Hutch East India 
Company. These are representative, the Tirhut industry having been mainly 
established between 1778 and 1800. The Court of Directors of the East India 
Company sustained severe losses, however, by their endeavours to re-establish 
the Indian industry, though they obtained the satisfaction of knowing that 
they had been successful. In time they accordingly threw the traffic open to 
all, and hoped that their servants might find in indigo “ a mode of remitting 
their fortunes to Europe which would be legal, advantageous and adequate.” 
For twenty-two years (from 1780 to 1802) the Company directly supported 
the indigo industry and placed India once more in 'the foremost rank among the 
indigo-producmg countries of the world. They, however, continued to make 
purchases of indigo for the p-urpose of remittances, and to ensure the supply 
they even made advances to the special factories that had contracted to sell their 
produce to the Company. About this time also it was recognised that the in- 
dustry could not be regarded as successfully established in Bengal so long as it 
w exclusively held by the Anglo-Indian community. It was accordingly air- 
ranged that purchases should be made from, and advances given to, factories 
owned by Natives provided the security was “ sufficiently respectable and the 
quality fit for the European market.” 

But the story of the indigo industry is more entertaining historically and more 
pathetically instructive than that of almost any other Indian agricultural or 
industrial substance. The main facts may, therefore, be here briefly recapitu- 
lated : — -There is abundant evidence in support of the belief that when Europeans 
first began to purchase and export the dye from India, it was procured from the 
Western presidency and shipped for the most part from Surat. It was c ried 
by the Portuguese to Lisbon and sold by them to the dyers of Holland. It was 
the desire to secure a more certain supply of dye-stuff that led to the formation, 
in 1631, of the Dutch East India Company, and shortly after to the overthrow 
of the Portuguese supr^ipacjr fu the East. The gqcq$ss of the Dqtph paerchants 
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aroused the jealousy of Europe. The woad growers and merchants of Germany, 
France and England were threatened with ruin, and to protect them nearly every 
country passed edicts rendering the importation or use of indigo a criminal offence 
punishable by death. 

La 1608 England learned the art of indigo-dyeing, and in the reign of Queen 
Elizabeth its use was permitted along with woad. Curiously enough this mixing 
of woad with indigo survives to the present day, and to meet this demand a small 
amount of the woad is grown here and there over Europe, and even in England. 
The opposition to indigo was, however, so sti’ong that it was again, on the pretext 
of being poisonous, prohibited, and in 1660 Charles II. had to procure dyers from 
Belgium to once more teach the English the art of using the dye. As already 
shown, the effect of the persistent export of the dye from India, conducted by 
the East India Company, had the effect of stimulating the Spanish, French, Portu- 
guese and English colonists to make strenuous efforts to produce the dye in many 
countries outside India. And so successful were they that for a time they ruined 
the ancient Indian traffic. But Macpherson {Hist, Europ, Comm, Ind.^ 1812, 200) 
speaks of the East India Company having voluntarily given up the importation of 
indigo into England “ in order to avoid a competition with the British Colonists in 
the West Indies and the southern provinces of North America. About the year 1747 
most of the planters in the West Indies, particularly in Jamaica, gave up the culti- 
vation of indigo in consequence of the high duty imposed upon it ” ; “the planters 
of Carolina and Georgia were never able to bring their indigo to a quality equal 
to that of Guatimala or St. Domingo.” But political difficulties occurred with 
America and France, and at the same time sugar and coffee had proved even more 
profitable in the West Indies than indigo. The impetus was thus given for a 
re-establishment of the Indian traffic, and, as one of the many surprises of the 
industry, the province of Bengal was selected for this revival. It had no sooner 
been organised, however, than troubles next arose in Bengal itself through mis- 
understandings between the planters, their cultivators, and the Government, 
which may be said to have culminated in Lord Macaulay’s famous Memorandum 
of 1837. This led to another migration of the industry from Lower and Eastern 
Bengal to Tirhut and the United Provinces. Here the troubles of the industry 
did not end, for, just as indigo had ruined “ the Waid Herrn,” so the researches 
of the chemical laboratories of Germany threatened the very existence of any 
natural vegetable dye. They first killed the maddar dye of Europe, then the 
safflower, the lac and the al dyes of India, and are now advancing rapidly with 
synthetic indigo, intent on the complete annihilation of the natural dye. Opinions 
differ on many aspects of the present vicissitude ; meantime the exports from 
India have seriously declined, and salvation admittedly lies in the path of cheaper 
production both in cultivation and manufacture. These issues are being vigor- 
ously faced and some progress has been accomplished, but the future of the 
mdustry can scarcely help being described as of great uncertainty. The issue 
is not the advantage of new regulations of land tenure, but one exclusively of 
natural synthetic indigo, 

IMPROVEMENT OF STOCK. — Sir Edward Law (formerly Einance 
Minister of India), in a letter to The Pioneer in DecemLer 1905, refers to 
his views regarding the future of the indigo industry: — “ It would appear 
to be assumed,” he says, “that because unfortunately the production of 
indigo continues -to fall ofi, my belief in the possibility of recovery of the 
industry is a mistaken one. In my last budget speech in March 1904, I 
enumerated the following improvements as necessary to effect a reduction 
in the cost price of indigo and thereby secure a profit to growers and 
manufacturers : — • (1) that the plantations should be placed on a sound 
financial basis, and cease to remain in a position where requirements for 
cash in seasons of dear money could only be satisfied by transferring profits 
from the pockets of the planters to those of the money-lenders ; (2) economy 
in management ; (3) selection of seed and propagation of the qualities 
yielding the highest percentage of indigo tin and best suited to local con- 
ditions of climate and soil ; (4) rotation of crops to obtain good profits 
from the land when not under indigo, and thereby reduce the cost of culti- 
vation of the plant ; (5) chemical improvements in manufacture.” ■ ‘‘ When 
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it can be stated that all the improvements I indicated as necessary have 
been carefully and persistently tried, and that still natural indigo cannot 
be made to pay, I shall with great regret have to admit that I have been 
wrong.’’ 

There would seem no doubt that each one of the conditions of improve- 
ment indicated by Sir Edward are of vital importance ; and what is more 
to the point, hardly any of them have been successfully and completely 
investigated. A considerable advance would appear to have been attained 
recently by Bloxam, in his chemical studies of the dye. Leake com- 
menced research into the races of the plant grown and the localisation 
of the dye within the plant tissue, but his studies were brought to a sudden 
termination, when on the threshold of possible practical results, through 
the severance of his connection with the Indigo Planters’ Association. 
It is understood that a start has also been made by the new research station 
under the direction of the Inspector-General of Agriculture, from which 
much may indeed be expected in the future. The planters themselves, 
in their anxiety for alternative crops to be grown on the land when not 
under indigo, are concerned with an issue of great practical value. 

Leake has obligingly furnished for this work a review of his 
own results and those of other workers in the path of indigo-plant 
improvement, the passages from which will be indicated by quotation 
marks. 

Present Position of the Industry- — ‘‘ It may be affirmed that the 
methods employed for the production of the dye are very crude. The 
fluctuations in the daily outturn are very large, and all attempts to con- 
trol the yield have so far proved unavailing, if not prejudicial. This is 
only one way of confessing our ignorance of the steps of the process. So 
long as the planting community enjoyed a practical monopoly this in- 
ability to control was of little moment. A fall in the quantity of dye 
produced implied a corresponding rise in price. With the introduction 
of the synthetic product a short yield no longer meant enhanced price, and 
this fact, associated with a series of bad seasons, has reduced the margin of 
profit to a vanishing point. If natural indigo is to compete successfully 
with its synthetic rival, there is no longer room for the losses which the 
fluctuations above noticed necessarily involve. A study of the manufac- 
ture of indigo reveals how little at present is kno-wn of the chemical and 
bacterial changes involved. Until these have been worked out, little can 
be hoped for from improvements in the methods pursued. One fact 
alone is evident, namely that only a fraction of the latent dye-forming 
power is developed. 

“For the present, therefore, the planters must look elsewhere to find 
rehef from the severe competition of the synthetic product. The two lines 
that suggest themselves and which are, to a small extent, receiving atten- 
tion, are the introduction of supplementary crops and the increase in the 
5 deld of plant per acre (cultivation) as opposed to the increase in the yield 
of dye per unit of plant (manufacture). The first of these falls outside the 
province of this article. The second falls naturally under two heads (1) 
improvement of the present plant Z. by seed control, etc. ; 

(2) introduction of other and richer stocks. 

(1) For the same reason that the mahai (indigo manufacture) cannot 
profitably be altered at the present time, it is also impossible to progress 
in any process of selection of stock, and, as long as it remains impossible 
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to estimate the dye-yielding capacity of the plant, this must remain so. 
This, however, does not afiord the sole possibility for improvement. The 
migration of the cultivation of I. simiatrana has already been noted. 
With this migration has arisen a complete separation of the seed-producing 
districts, and at the present time it is no exaggeration to say that a planter 
does not know from what district his seed comes. Investigation has shown 
that the seed-producing area can be separated into two main divisions, 
each characterised by a very distinct type of plant. The first of these 
areas includes the Western Panjab and Indus valley, and the plant here 
is stunted, flowers early, and possesses a very marked and characteristic 
alternate arrangement of the branches and leaves. The second area in- 
cludes the Eastern Panjdb and the United Provinces, in which the plant 
is tall, bushy, and flowers late. Comparing these : — 


— 

Western Area. 

Eastern Area. 

Yield of plant per acre 

Leaf percentage . . 

Yield of leaf per acre . . 

90 maunds 
62-5 „ 

66 „ 

1 40 maunds 
54-4 „ 

82 


“ Since the leaf is the main dye-yielding part of the plant, it is obvious 
that large benefits are likely to be derived from a limitation of the seed- 
producing area. 

(2) “ Eor some years attempts have been made to introduce other species 
of Tndigofera ; and that species which has yielded the most promising 
results is J. arrecta, Hochst. It must be borne in mind, however, that 
Java indigo does not fetch the price of good Bengal indigo, although the 
percentage of indigotin is very high in the former, and that this may mean 
a specific inferiority in the dye obtained from I. arrecta, 

‘‘ A difficulty in obtaining a good germination has alone checked the 
general cultivation of this plant. The defect has, however, been traced 
to the large percentage — ^between 90 and 96 — of ‘ hard ’ seed. With the 
introduction of a seed-treating machine this difficulty has been removed 
and J. arrecta will probably be extensively cultivated” (Leake) (see 

p. 661). 

The Localisation of the Indigo-prodacing Substances in Indigo- 
yielding Plants. — The following is a brief abstract of the contents of the 
paper nn this subject : — “ Some attempts have been made to trace the func- 
tion and place of the indigo-yielding substance in the plant metabolispi. 
Eor instance, Molisch tentatively ascribes to it a position among the anabolic 
products, and attempts to establish a direct relation between its formation 
and the chloroplasts. His arguments are largely based upon the localisa- 
tion of indigo when precipitated within the tissues. He traces a relationship 
between the chloroplasts and the grains of indigo thus precipitated. This 
relationship is difficult to uphold, as the present writer has endeavoured 
to show. The substance may be found in such tissues as pith, xylem- 
parenchyma, phloem, fibrous cortical tissue, epidermis and in embryonic 
tissue, even in the embryo sac. In chlorophyll-bearing tissues, it is difficult 
to trace any relationship between the chloroplasts and the precipitated 
grains of indigo. By this method of localisation it is impossible to bring 
conclusive evidence to prove the absence of a relation between the indigo- 
5 delding substance and the chloroplasts. To establish such a relation other 
lines of investigation will have to be resorted to ” (L ke). 
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CULTIVATION. 

Area and Production. — Perhaps one of the most surprising features of 
indigo cultivation is the variation of the period of occupation of the soil. 
In some localities the crop is obtained in three months from time of sowing, 
and from this as a minimum up to as much as eighteen months every 
possible period is manifested. Speaking generally it may be said that 
the system of taking several cuttings a year and allowing the plant to 
occupy the soil for two or even three years seems to have been dis- 
continued — ^possibly as a consequence of the change that has taken place 
in the stock now chiefly grown. In the upper provinces, especially where 
irrigation prevails, indigo occupies the soil in annual rotation with wheat 
or rice, and is regarded as a catch crop that greatly improves the soil. 
So much is this the case that indigo has often been recommended as a green 
manure to be grown temporarily and ploughed into the soil. But in Lower 
Bengal, on the other hand, the spring-sown crop calls for attention at the 
very time of the principal rice sowings, and it is therefore an unpopular 
crop with many cultivators. But a far more serious difliculty has arisen 
in the production of artificial indigo. The seriousness of this aspect may 
be at once exemplified by the figures of area and peld. In 1892-3 the 
area in all India was 1,218,766 acres and the yield 179,056 cwt. ; in 1894-5 
the corresponding figures were 1,688,042 acres and 237,494 cwt. ; in 1896-7, 
1,608,901 acres and 168,673 cwt. ; in 1898-9, 1,010,318 acres and 139,320 
cwt. ; in 19(X)-1, 990,375 acres and 148,029 cvrb. ; in 1902-3, 645,511 acres 
and 79,207 cwt. ; in 1904-5 the area was 473,757 acres and the outturn 
56,200 cwt. Thus in twelve years the area under the crop and the yield 
decreased to one-third their former magnitude. The most recent forecasts 
indicate that the area decreased still further in 1905-6, viz. to 583,600 acres 
with a yield of 46,500 cwt., but the estimated area for 1906-7, namely 
452,800 acres, has shown a sKght improvement in yield of dye — 69,700 cwt. 

Land Tenure.—'^ It is impossible, in the space at disposal, to do more 
than touch upon the system of land tenure. There are commonly three 
systems throughout the indigo district of Bihar at present under European 
control. In the first of these the planter is the absolute possessor of the 
land, known as zerat lands. In the second, as the result of the lease by 
the zamindars to the planters of certain villages, the factory claims some 
portion— usually two to three coito per Hgha — of the highlands for the 
cultivation of indigo. The portion assigned for indigo is usually changed 
every two or three years. In both these cases the cultivation is efiected by 
labour hired by the factory. In the third, the raiyat, under no compulsion, 
puts a portion of his land into indigo and sells to the factory the plant— 
either on a valuation of the standing crop or measurement of the amount cut. 
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‘ ‘ The area in which the cultivation of indigo reaches the highest develop- 
ment is Northern Bihar, the chief districts of which are Champaran, 
Muzafiarpur, Darbhanga and Saran. In these districts the concerns are 
entirely under European management. In other areas the specialisation 
in the methods of cultivation and manufacture is not carried to the same 
extent. It will he sufficient, therefore, to refer in detail to this area alone, 
and in the case of other areas to draw attention merely to the points of 
divergence ’’ (Leake). 

BENGAL. — Area and Production . — In 1904-5 the total area under D.E.P., 
the crop, according to the Agricultural Statistics, amounted to 223,100 400 - . 

acres, and the outturn to 24,300 cwt. Cultivation reaches its highest 
development in Northern Bihar, the chief districts of which are Champaran, 
which in 1904-5 had 84,000 acres ; Muzafiarpur, 35,000 acres ; Darhhanga, Areas. 
32,900 acres; and Saran, 18,000 acres. The final forecast for Bengal in 
1906 estimates the total area as 137,800 acres and the yield as 1,323,400 
Ih. (11,816 cwt.). By way of contrast it may he added that the area 
devoted to the crop in Bengal during 1894-5- was 629,100 acres, which 
yielded 104,485 cwt. of dye. 

Bihar. — “ As cultivation is at present practised, indigo forms a ‘16- 
anna ’ crop. Preparation of the land commences at the end of the rains 
early in October, as soon as the land is cleared of the previous crop. It is 
thoroughly ploughed and finally levelled by the application of the ckohi 
or hanghar — a log of wood with the lower surface fiat or hollowed, drawn 
by two or four bullocks. Usually the land is again ploughed and levelled 
or ‘ compacted ’ after a few days — a process which may be repeated as 
many as four times. In the intervals between the ploughing, gangs of I'lougMng. 
coolies with short sticks are sent over the land. These men collect the 
stumps of the previous crop, weeds and such like matter, thus clearing the 
land, and at the same time use their short sticks to break down any clods. 

“ The whole of this process is aimed at reducing the surface soil to a 
state of fine division which will admit a further compacting to be readily 
efiected. It is clear, therefore, that the extent to which the land is alter- 
nately ploughed and ‘ chohi-ed ^ will depend on the nature of the surface 
soil. In the high, light [sumbe) lands a relatively small number of plough- 
ings will be sufficient ; while in the low-lying clay (mattyar) lands, a greater 
number will be required before a sufficiently fine texture is obtained. When 
the soil is reduced to a sufficiently fine state of division, the plough is no 
longer used and the choki is only applied at intervals— two or three times 
a month until the time of sowing. 

“ The reasons for the adoption of these somewhat intricate processes 
will become plain when certain peculiarities of the soil and climate of these 
districts are explained. 

“ Indigo is sown at the commencement of the hot weather — ^late Feb- s oos**^ 'i 
ruary or early March. Since the end of the previous rains — early October- 
only an inappreciable amount of rain has fallen, for in these districts 
the average total rainfall from November to May, inclusive, is under three 
inches. ■ The planter, therefore, is entirely dependent on the moisture 
retained by the soil &om the previous rains, both for the germination of 
the seed and for the support of the young plant until the break of the rains n - 
in June. It will be readily understood that, with the temperatures and 
low atmospheric humidity which prevail at the time of sowing, the surface 
soil would soon lose all moisture unless this be constantly replenished by 
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a supply from tlie deeper layers. Througliout the area the soil consists 
of an extremely fine alluvial deposit which extends down to and below the 
water-level“~20 feet approximately. It is this unusual condition which 
makes a rapid capillary movement of water possible. Unless, then, the 
superficial four or five inches which have been disturbed by the plough are 
compacted to an extent which will allow the capillary rise of water to take 
place with a degree of rapidity sufficient to keep pace with the evaporation 
of moisture caused by the sun’s heat, germination and subsequent growth 
of the plant will be impossible. It is to produce the necessary degree of 
compactness in the superficial soil that the above processes are adopted. 

“ Throughout this period — ^November to February inclusive— the lands 
are kept scrupulously ‘ clean ’ by constant weeding. Sowing, as already 
stated, usually commences in late February or early March. The exact 
date is dependent chiefly on the temperature, and it is the usual custom 
to wait till a night temperature of 60® is recorded. Once sowing is com- 
menced, it is carried on with the utmost speed possible. Under the most 
favourable conditions the' increasing day temperature will soon deprive 
the superficial soil of its moisture, and it is necessary — ^if the plant is to 
survive — that it shall have developed a sufficient length of root to be no 
longer dependent on such moisture. The seed is sown by means of 
drills, each drawn by two bullocks. Briefly, they consist of a trough, 
containing the seed, into which small wooden wheels dip. When the 
drill is in motion these rotate and pick up three to four seeds by means 
of shallow holes cut at regular intervals in their circumference. The seeds 
are thus carried forward and dropped down a slot, by which they are 
guided into a shallow furrow formed by a share situated in front of the 
slot. Each drill has six shares, corresponding to six wheels set at regular 
intervals, and thus sows six lines. As soon as the seed is sown a light 
chohi h passed over the field and the seed is thus brought into intimate 
contact with the moist soil at a depth of about one inch from the surface. 

“ At the present time 8, 12 and even 20 seers (40 lb.) are sown per higha 
(seven- eighths acre). There is no doubt that this is excessive, and it is 
difficult to understand how the practice has arisen. It is quite possible, 
with good seed, to obtain a yield in no way inferior to that normally 
obtained when using only four seers (8 lb.) per higha. During the hot 
weather, growth is slow, but with the break of the rains this rapidly in- 
creases. The commencement of cutting depends to a large extent upon 
the date at which the rains break, but usually takes place about the middle 
of June. The low-lying crops are first cut, both because the more abundant 
moisture has given greater growth and because delay in cutting causes 
considerable risk of loss from sudden flooding. Two crops are normally 
obtained except when the plant is growing in the river-bed, where the rise 
of the river renders only one possible. These two cuttings are known 
respectively as the morhun and khunti cuttings. The crop is entirely hand- 
cut, and the cut plant is loaded into bullock carts and dispatched to the 
factory with the least delay possible. Immediately after the 
crop is cut the land is ploughed. This, without damaging the crop, renders 
the surface open and uneven, and subsequent rain is retained in greater 
abundance. After the second cutting the land is ploughed and sown with 
a rahi crop or prepared, as before, to receive indigo in the following 
season. On arrival at the factory the carts are weighed, and the weight 
of plant is obtained approximately by difierence.” 
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Lower Bengal. — “ The chief crop of indigo in Lower Bengal is 
obtained from the annually inundated tracts of land. The seed is usually 
sown broadcast upon the muddy banks left by the retreating water during 
the early part of October. In the case of the higher lands only is the 
plough used and the land, to a certain extent, prepared. The crop is 
cut in the following June and July” (Leake). 

In the districts of Bihar south of the Ganges, Patna, Gaya and Shaha- 
bad, the system of cultivation is closely allied to that pursued in the United 
Provinces. The soil is non-retentive of moisture, and the sowings are 
carried on chiefly during the rainy season in July, August, and September. 
The early rainy-season sowings are called asarhi, and the crop from these 
is cut in September and October. The later sowings continue to grow 
throughout the year and are reaped in July and August, when the crop is 
known as hhunti, but that name is also applied to the second year’s crop 
from the early sowings. 

[Cf. Montgomery Martin, Hist E, Ind., 1838, ii., 866-9; iiL, 248-57 ; Taylor, 
Topog, and Stat. Dacca, 1840, 132, 135-6 ; Westland, Bept. Dist of Jessore, 
1874, 135-6, 197, 211, app. iii., vii.-viii. ; McCann, Dyes and Tans Beng., 1883, 
93-126 ; Grierson, Bihar Feasant Life, 1885, 243-4 ; Reid, Gult, and Manuf. 
of Indigo, 1887, 74-80, 103-14; Agri. Guttach, 1893, 105-6; Voelcker, 

Improv. Ind. Agri., 1893, 257-65; Rawson, Gxilt. and Manuf, of Indigo in 
Beng., in Planters' Oaz., July 29, 1899, 155-6 ; Aug. 5, 189 ; Aug. 12, 219-20 ; 
Aug. 19, 252; Imp. Inst. Journ., Aug. 1899, 208; Rawson, Gardner & Laycock, 
Diet. Dyes, Mordants, etc., 1901, 172 ; Mukerji, Handhooh Ind. Agri., 1901, 411-6 ; 
Admin. Kept. Beng., 1901-2, 27-9 ; Jam Indigo, in Agri. Journ. Ind., 1906, i., 
pt. ii., 170 ; Germination of Java Indigo in Bihar, in Agri. Journ. Ind., 1906, i., 
pt. iii., 262-3.] 

UNITED PROVINCES.— Area and Production. — The area in 1904-5 
was 107,516 acres : 98,695 acres in Agra and 8,821 in Oudh. The estimated 
outturn was 8,000 cwt. These figures show a great contraction on those 
of the previous year. The chief districts in Agra are ordinarily Aligarh, 
Azamgarh, Balandshahr, Etah, Cawnpore, Mainpuri ; and in Oudh, Fyza- 
bad. The final forecast for 1906-7 shows a still larger reduction to 
40,374 acres : viz. 34,809 in Agra and 5,565 in Oudh. This represents a 
decrease of 75*2 per cent, on the average area of the years 1900-4, and 
of 83-5 on the average for 1895-1904. 

Commenting on these provinces, Leake says, “ In the districts forming 
the west of the United Provinces and the east of the Panjdb, the cultiva- 
tion of indigo for dye is practically extinct. The plant is, however, still 
grown to supply seed to Bihar. The seed is sown broadcast after the land 
has been irrigated and ploughed during March and April, and in those 
districts where dye is manufactured the plant is ready to be cut in August, 
but is left in the ground till December if seed is required. The process of 
d.ye manufacture, where practised, is essentially similar to that of Bihar.” 
According to Duthie and Fuller (FteZd and Garden Crofs, 1882, i., 43-50, 
t. xii.) it may be sown either in spring or at the commencement of the rains. 
In the first case it is called jamowa or chaiti, in the second asarhi. Jamowa 
indigo is ready to cut in August, asarhi a month later. Land under jamowa 
is as a rule ploughed up immediately the crop is cut; asarhi indigo is left 
in the ground till the following rains, when it springs up again and yields 
^ rop. Generally it is sown' alone, though occasionally mixed 

with {Sorghum vulgar e) OT arhar {€€0anus indicus), and is 
isurrounded with a border of castor or (hemp). A loam is prepared ; 
but w’here copious irrigation is possible, much of the cultivation is on the 
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lightest possible sand. Four ploughings are held advisable, though fre- 
quently in canal-irrigated districts the land receives only one. For jamowa 
indigo the ground must be watered before ploughing, while the asarhi 
fields are not ploughed till softened by the rains. The crop must be kept 
free of weeds, and two weedings at least are required. The cost of culti- 
vating an acre of jamowa indigo, to be cut in August and followed by a 
rahi crop, is estimated at Ks. I5-7a. 

[Cf. Atkinson, Octz, U. Prov., 1875, ii., pt. i., 378-9, 423-4, 472-6; 1876, 
iii., pt. ii., 236, 307-10, 463 ; 1876, iv., pt. i., 93-4, 251; Wright, Mem. Agri. 
Cawnpore, 1877, 28-30 ; Buck, Dj/es and Tans, 1878, 1-12, 9-94 ; Reid, Cult, and 
Manuf. of Indigo, 1887, 81-9, 115-21 ; Dist. Gaz. U. Prov.; Settl. Bepts.] 

CENTRAL PROVINCES AND BERAR.—Area and Production.^— 
Only 110 acres were reported in 1904-5 as under indigo, these being in the 
districts of Bnldana, Hoshangabad, Narsinghpur and Chanda. In Akola 
the seed is sown about the middle of the rainy season or latter half of July,, 
and the plant is ready for use in October or November, when the flowers- 
begin to form. [Cf. Sule, Monog. Byes and Dyeing, Berar, 1896, 2.] 

PANJAB.— Area and Production. — The estimated area in 1904-5 
was 53,000 acres, and the yield 9,900 cwt. The large interest in seed 
cultivation accounts apparently for the disproportion of yield to acreage. 
The most important districts are Multan, Muzaflargarh, Dera Ghazi 
Khan and Eohtak. The final forecast for 1906-7 estimates the area at 
62,300 acres, as against 67,500 in 1904-5. This total is shown to be 
19*3 per cent, below the decennial average. The recent eflort by the 
planters themselves to produce specially improved new seed could have- 
had no other consequence than to disturb and possibly curtail the 
demand for Native seed. The following are the returns of seed pro- 
duction in the Panjdb for the past four years : — 1904, 1,673,800 seers ; 
1905, 1,785,000 seers; 1906, 3,227,600 seers ; and 1907, 1,248,900 seers. 

‘‘ The easterly districts of the Panjdb should be considered in conjunction 
with the United Provinces. In the west, however, in Multan, Dera Ghazi 
Khan and Muzaflargarh, the methods are very primitive, and the market 
supplied is the purely Native trade across the north-west frontier. The 
plant is sown on irrigation, and hence the date of sowing depends on that 
of . the opening, of the canals — usually during May. By September the 
crop is ready to be cut, after which the plant may be ploughed up or left 
for a second, and, sometimes, even a third, year.” “ Lands subject to river 
inundation are considered unsuited; in other words, a prejudice exists against 
over-inundation. The land is prepared during the cold season after the 
winter rains, and sowing takes place from March 1 to May 15. The field 
is first flooded and the seeds scattered broadcast on the water. Irrigation 
is given every third day till the plants are about a foot high, then every 
eight or ten days” (Leake). [Cf. Morris, Cult and Manuf. Indigo in 
Mooltan, Gat. Mooltan Dist, 1883-^, app. A, 161-6 ; Pan'jdh, Dist. Gaz.] 

RAJPUTANA AND CENTrAl /iVDM.— Small quantities are grown 
in Ajmir and in the Native States of Jaipur, Marwar, Gwalior and Tonk- 
in Ajmir the seed is sown broadcast in the month of June or as soon as 
the rains set in. When the young plants are above ground the grass is 
weeded 6ut by a process of han^-hoeing. Beaping commences about 
October. 

BOM AY AND SIND.— Area and Production.^iAiQ late Mr. E. C. 
Ozanne, then Director of Agriculture, Bombay, wrote in his Annual Beport 
(1885-6, 36-7) that— “ In the 16th and 17th centuries, indigo, partly of 
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local growth and partly brought from Upper India, was one of the chief 
exports of Gujarat. Towards the close of the 18th century (1777) the 
eultivation, chiefly for local use, would seem to have been on a very 
considerable scale. But in the early part of the present century it 
again fell ofi and in 1827 had almost altogether ceased. At that time, 
prices were high and the demand was strong.” The attempt then made 
to resuscitate the industry, however, failed, and ‘‘ indigo has never again 
become a product of any importance.” In an official letter of date 1889, 
Ozanne, however, speaks of the indigo cultivation of Bombay having 
been 4,182 acres. In 1904-5 there were only 806 acres under the crop. 
The following account of the cultivation in Western India is an abbrevia- 
tion from Mollison {Textbook Ind. Agri,, iii., 279-83). The best crops 
are grown on gorddu soil (deep sandy loam). In the Deccan, medium 
black soils of fair depth are deemed most suitable. The crop is grown in 
the khdrif (rainy) season. “ Thorough tillage and a liberal application of 
manure are necessary. Well-rotted manure in a dressing of twenty cart- 
loads per acre should be given in May. The plough and harrow should 
be used after the first fall of rain to prepare a clean, smooth seed-bed. 
The crop is either sown alone or with subordinate rows of cotton. One row 
of cotton may alternate with two of indigo. When sown alone, the rate 
is 12 to 15 lb. seed per acre. The seed should be drilled if possible in June 
in rows 18 inches or less apart and the drill should be worked near the 
surface, so that the seed is not buried too deeply. The crop should, after 
the seedlings are well up, be intercultured two or three times with the 
bullock hoe and be once hand- weeded with the weeding-hook (khurpa). 
The first cut is ready in September-October. With favourable late rain, 
a second cut may afterwards be obtained without irrigation.” 

The area in 1904-5 was in Sind 5,621 acres, chiefly located in Hydera- 
bad, 3,985 acres, and Sukkur, 1,404 acres. After the land has been weeded 
and moistened during the inundation season in May and June, it is ploughed 
two or three times and the seed sown broadcast. When the plants have 
germinated, they are watered once a week, and this is continued till Sep- 
tember, when the crop is ready to be reaped. A second year’s crop is raised 
after cutting by frequently watering the old plants, [Cf. N. B. BeTi^s, 
Gujarat AgrL, 1878, 44.] 

MAD AS.— Area and Production. — The area under cultivation in 
1904-5 was 126,300 acres, and the outturn 16,700 cwt. The principal 
districts are ordinarily Cuddapah, which in 1904-5 had 32,149 acres; 
South Arcot, 28,784 ; Nellore, 14,618 ; North Arcot, 7,352 ; Karnul, 7,056 ; 
Anantapur, 5,098 ; and Kistna, 3,208. The forecast for 1905-6 shows 
an estimated area of 212,300 acres and an outturn of 1,896 tons. Com- 
menting on this result, the Board of Revenue in their final report for 1906-7 
show that this area is 86 per cent, more than in 1905-6, but 1 per cent, less 
than the average of the five previous years and 25 per cent, less than the 
ten previous years. Indigo appears to be cultivated under very diverse 
conditions throughout the Presidency. ‘‘Returns show that somewhere 
in the district sowing is normally being accomplished in every month of 
the year. This, no doubt, is due to the more even distribution of tempera- 
ture and rainfall throughout the year ” (Leake). 

In Cuddapah, the chief indigo district, the land is ploughed and manured 
after it has been moistened by rain. This takes place in April if the rain is 
sufficiently heavy ; if not, in July or August. The ground is then allowed 
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to remain till tlie next heavy showers, when the seed is sown in rows. In 
about a month weeding commences. On dry lands the crop is entirely 
dependent on rainfall. The first cutting is taken three or four months 
after sowing, and a second and third at intervals of three months after the 
first. After the third cutting, the plant is allowed to seed. 

Wet cultivation is also carried on in the neighbourhood of tanks or 
wells. ■ Near wells with a certain supply of water, cultivation is commenced 
in March or April. If the soil is loose, the seed is sown without any previous 
ploughing ; otherwise, in the vicinity of tanks, the land is watered, ploughed^ 
and smoothed by a roller. It is then manured, watered again, and the 
seed sown when the land has dried. After germination, the crop is regu- 
larly watered at intervals varying from a week to twenty days. Weeding 
commences a month after sowing, and the first cutting takes place in three 
or four months, the second three months later. [Cf. Shortt, Man. Ind. Agri.j. 
1885, 98-136 ; Mem. on Prog. Madras Pres., 1893, 69-71; Cox, Man. 
North Arcot Dist, 1895, i., 273-4.] 

U MA AND ASSAM. — Area and Production. — Indigo is cultivated 
to a very limited extent in Burma. In 1904-5 there were 424 acres in 
Upper and 58 in Lower Burma. In Upper Burma cultivation is confined 
to the districts of Pakoldm, Lower and Upper Chindwin and Sagaing, 
and in Lower Burma to Thayetmyo. The gravest suspicion, however, 
should be entertained in accepting the published figures of area as being 
Indigofera. The description given by Mr. H. G. A. Leveson, in a 
note on the dyes of the Southern Shan States, at all events, leaves little 
or no doubt that much of the indigo of that country is derived from 
Strohilanthes. In Chindwin there are reported to be two crops, the 
wet- and the dry- weather. The wet- weather crop is sown in June and 
collected in July and August; the dry is sown in October and col- 
lected in December and January. An indigo plant is also said to 
fiourish at high elevations in the Shan States. It is remarked that 
when cultivated in the lower valleys it is generally under the shade 
of trees, and when grown on the hills, plots of ground are selected 
at the bottom of steep valleys. Brackish soil is regarded as the most 
suitable, and the ground is not manured. It is not grown from seed, but 
at the beginning of the rains the shrub is cut to the ground, the lower 
part of the stalk thrown away, and the upper part with the young leaves 
planted. Two or three pluckings are considered a fair average yield, 
though a weU-grown plant may afford as many as five. Most of these 
statements, it may be inferred, denote Strohilanthes. 

Turning now to Assam, the cultivation of indigo may be said to be 
practically non-existent. The greater part of the indigo dye of the province 
is the produce of Strohilanthes flaccidifolius, and not oi Indigofer a* 
In many respects Assam and Upper Burma show a closer approximation 
to the conditions of South and Central China than to those of India. 
Accordingly Assam, in the matter of this particular indigo-yielding plant, 
may be spoken of as the most western portion of the area oi Strohi^^ 
lanthes a plant that is from there diffused east and north 

throughout the greater part of China and becomes one of the most impor- 
tant sources of the dye in that vast empire. \Cf . Leveson, Byes and Dyeing 
in Southern Shan States, 1896, 2-5 ; Duncan, Dyes and Dyeing in Assam, 
1896, 28, 29 iPaxlett, Pept. Settl. Oper. Sagaing Dist., 1903, 15.] 

Manures. -—Generally speaking the only manure given in indigo cultiva- 
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tion is the refuse of the indigo plant termed seet, procured from the factory. ; seet. 
Artificial manures have made little headway, and even with the simpler, 
fertilisers, such as hme, gypsum and nitre, there is uncertainty as to their' 
efficacy. In this connection attention should he given to the results 
obtained by Mr. C. Rawson, summarised in his final report to the Bihar 
Indigo Planters' Association, published in 1904. As a rule indigo soils 
were found deficient in available phosphoric acid, and responded remunera- 
tively to treatment with superphosphate, bonemeal or other phosphatic Superphosphates, 
manures. Nitrogenous manures were generally found useful when applied 
along with phosphates. Dr. Hancock, working at Dalsing Serai under, 

Mr. Bernard Coventry in 1901 {Rejot. Indigo Improv. Syndicate, 1901), 
arrived at the same conclusions. The value as manure of the refuse plant 
[seet) was also investigated by Rawson, with the result that he came 
to believe that in many cases it was as valuable as the indigo produced 
by the factory. Mr. W. Popplewell Bloxam next took up the inquiry into 
the subject of indigo improvement by scientific manuring. In his report 
to the Government of Bengal, 1905, on the work carried out by Leake and 
himself at Dalsing Serai (in 1903-4), he summarises his experiments and 
results. The chief feature of these may be characterised as the supply of 
various carbonaceous materials to indigo soils with the view of ascer- carbonaceous 
taining their efiect on the growth of the nodule bacteria. The period of 
Bloxam's experiments was, however, too short to allow of any very definite 
conclusions. [C/. Voelcker, Improt;. Znd. 1893, 106, 112, 259,260-1 ; 

Rept. Cawnpore Exper. Farm ; Bergtheil, Aco, Sc. Invest, on Indigo, in 
Rept. Dept. Land Rec. and Agri. Beng., 1905, vii.-ix.] 

Dangers to the Crop»^'' Under favourable conditions the young Dangers, 
plant will appear above the surface on the seventh to the tenth day, from 
which time onwards it is exposed to many vicissitudes. It is no uncommon 
occurrence to find the destruction of the crop to be caused by a shower of 
rain. It has already been explained that the young plant is dependent 
on what may be termed ‘bottom’ moisture for its early growth, and m^tot 
on the condition of the soil which makes this available. The ‘com- 
pacting ’ of the surface soil leaves a loose, dry layer on the surface which 
acts to a certain degree as a check on evaporation. The effect of rain is 
to do away with this dry layer and to establish a complete capillary system 
to the absolute surface. The ultimate result is a rapid decrease in the 
moisture of the superficial soil, which may ultimately be reduced to below surface o t 
the limit at which life can be supported. Under these circumstances 
the crust must be broken even at the cost of destroying half the crop. 

This is usually efiected by the use of a light rake, or, in the case of a very 
light crust, by brushwood drawn over the surface. A prolonged spell of 
hot west win^, such as are common during April-May, in spite of the 
precautions taken to conserve the moisture, reduces this to below the 
needful minimum, and in this way the greater part of the crop may be lost.” 

“ As regards pests little can be said. The larvse of numerous Lepioop- Pests. 

TEBA feed on the indigo plant, but in only one case are the ravages sufficient 
to cause serious damage. Under favourable conditions the larvae of 
Agrotis appear shortly after the young plant has broken through orubs. 

the soil, and before what is known as the ‘ 7-leaf ’ stage is reached. Plants ' 
attacked will be entirely stripped of their leaves, and a second sowing may 
be necessary. In bad seasons this may also happen, and necessitate a' 
third sowing. It seems probable that the ravages of this pest are only 
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serious in tliose lands which, have been sown in indigo for several years in 
succession, and that a reasonable system of rotation would reduce the 
injury to a negligible quantity.” 

“ Of other insect pests which assume dangerous proportions, there is 
an Aphis and a Thrips, but little or nothing is known of the life histories 
of either. They both attack the young plant, rendering it stunted, and 
the latter, by destroying the mesophyll of the cotyledons and first foliage 
leaves, may Idll the entire plant ” (Leake). [Gf. Lefroy, Caterpillar 
Pests of Indigo in Bihar, in Agri. Journ. Ind,, 1906, i., pt. iv., 
338-50.] 

Outturn and Yield* — “ Owing to the numerous variations in the exact 
area denoted by the term higha, and to the confusion consequent thereon, 
it is almost, if not quite, impossible to determine with any degree of cer- 
tainty from the published returns what is a normal yield of plant and dye. 
Under these circumstances it seems best to give the returns for a particular 
concern for which the figures are available and which, being situated in 
the centre of the indigo districts of Bihar, may fairly be taken as normal. 
The period from which the averages are derived covers a term of eleven years, 
viz. from 1892-1903. This shows an average of 80 maunds of plants per 
acre for the morhun cutting, and 35 maunds of plants per acre for the hhunti 
cutting, while the dye manifests an average of 16 lb. per acre for the year, 
in the proportion of 11 lb. for the morhun and 5 lb. for the hhunti cutting. 
The fiuctuations are, however, very wide, e.p. for plant per acre 168 to 
48 maunds, and for dye, 25 lb. to lb ” (Leake). 
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MANUFACTURE. 

WET PROCESS. — For the manufacture . of dye from the plant, the 
wet process is now almost invariably adopted. Briefly this consists in the 
extraction from the plant of the dye-yielding principle by steeping in 
water, and the precipitation, from the extract so obtained, of indigo by 
exposure to air — oxidation. As the amount of plant which must be daily 
steeped comes to some hundreds of cartloads, there are certain essentials 
which must be considered in choosing a site for a factory. Chief among 
these is an abundant supply of water ; and a factory will never, therefore, 
be found at a distance from a stream or large lake, from which water can 
be pumped into a large tank — hhazanah — placed at the highest point of 
the factory. From this tank channels conduct water to the steeping vats, 
a row of brick and cement-lined basins, usually about 20 feet square and 
4 to 5 feet deep, and about 15 in number. Below these, and corresponding 
with them in number, are a second row of slightly shallower vats called the 
beating vats. 

“ The plant, on arrival at the factory, is loaded into the steeping vats 
and, as soon as each vat is full, is battened down by means of beams at- 
tached to pegs set in the sides of the vat. Water is now run in until the 
J)lant is just submerged, and steeping is allowed to proceed for a period 
varying from 12 to 14 hours. The liquor, which has by this time become 
yellowish green and almost fluorescent, is now run off into the lower, or 
beating vat. 

^VBeating is efiected in various ways, the sole object being to obtain 
as thorough an oxidation as possible. In the more primitive method 10 
to 12 coolies enter the vat and proceed to beat the liquor with short sticks 
to one end of which flat discs of wood are attached. The process is com- 
plete after about li hours’ continuous beating. With the introduction 
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of macliinery tlie liaiid beating has been to a certain extent replaced by Machinery, 
wheel beating. Where this is employed, there is a single beating vat 
which runs the length of the range of vats and is divided along its length 
by one or two walls, the number depending on whether one or two beating 
wheels are employed. These walls stop short of the two ends of the vat 
and are simply employed to give direction to the circulation set up by 
the wheels. The wheels themselves consist of small flat discs of wood 
attached to the ends of a number of spokes radiating from the axle. By 
this method beating is complete in about one hour. More recently the 
beating has been replaced by blowing a mixture of air and steam through Blowing, 
the liquor ; and, later still, in 1902, this process, modified so as to blow 
ammonia through the liquor, was introduced by Rawson. Neither of these Ammonia, 
latter processes have, however, been universally adopted, and the wheel 
beating is still most commonly employed. 

“ After beating is complete, the liquor is allowed to stand until the 
precipitated indigo — ^the mol — has settled, leaving a clear, red, supernatant Mai. 
liquor. This ‘ maila fani ^ is drained off and the residual ‘ mal ’ is 
pumped into boilers where it is mixed with clean water and boiled, either Boiling, 
by the direct action of heat or by injecting steam. The boiling and sub- 
sequent stages in the manufacture take place within the factory building. 

When the boiling is complete, the contents of the boilers are run on to the 
^ tahle.^ This consists of a heavy canvas sheet which has been previously 
wetted and spread on a support of split bamboo. The cloth acts as a Filtering, 
filter, allowing the clear water to drain ofi and retaining the indigo as a 
thick paste which is now transferred to the press. This is a square Pressing, 
wooden box, the walls and bottom of which are perforated by numerous 
holes. The interior is lined with damp cloth and the mdl is then poured 
in to a depth of 8 or 9 inches. The lid, which fits the interior accurately, 
is then put on and screwed home by means of a screw worked by a long 
lever. This is turned at intervals during 5 to 6 hours, in which time the 
mdl will be pressed into a hard cake 3 to SJ inches thick. The sides catting into 
of the press are now removed and the cake is transferred to a table where 
it is cut by wire into cubes of about 3 inches. These are removed and 
placed on open shelves to dry in an airy room. The air admission is so 
regulated that slow drying is eSected, This is essential if cracking and Prying, 
subsequent breakage of the cakes are to be avoided. During the process 
of dr5dng, the cake becomes covered with a dense growth of mould. Before 
packing this is brushed ofl by coolies. The final stage consists in packing Packing, 
the dried and cleaned cakes into specially constructed cases which are 
weighed and forwarded to Calcutta for disposal ” (Leake). 

DRY PiROCBSS.— The wet method just described by Leake is that 
which is almost universally employed, though in Madras the dry-leaf Process, 
process is still pursued to a limited extent. From the historic chapter 
given above it will be seen, moreover, that during the first century of the 
industry as fostered by the East India Company, the dry process was Bariy 
apparently universally adopted. It was even upheld that to that fact 
was attributable the high merit of the Indian as compared with other 
indigoes— the stems and twigs used in the wet vat system detracted, so it 
was then believed, very greatly from the merit of the dye. During the. 
second century, when the industry had been conveyed from the West 
Indies back to India, or rather to Bengal, the wet process was alone that 
employed. It is significant that throughout all this rise and fall of the 
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European industry in India, the Natives should have quietly continued 
their own methods of manufacture, oblivious of or indifierent to the numer- 
ous patent processes and appliances brought out by their European rivals. 
By the dry method the bundles of freshly cut plant, instead of being con- 
veyed directly to the factory, are dried and the leaves separated from the 
stem by beating. When kept dry the leaves turn in the course of a few 
weeks from green to a blue-grey colour. They are then subjected to 
steeping and fermentation, when the indican present in the plant splits 
through hydrolysis into indigotin and indig/udn. The fine green hquor 
thus obtained is then drawn ofi to the beating vat, where the matured 
indigo is precipitated and subsequently concentrated by boiling and com- 
pressed into cakes and dried in the usual way. But for the adulteration so 
largely resorted to by the Native manufacturers, it seems fairly certain the 
dry-system indigo would be fully as valuable as the wet, and in some 
respects have distinct advantages. This is exemplified by the fact that it 
is preferred even in localities where the difficulty of drying becomes serious. 
For a small manufacturer it has the great advantage of being attended to. 
at the most convenient time. 

The rationale of indigo manufacture may be briefly and pointedly 
told. Fermentation and hydrolysis of the indican found in the steeping 
vat takes place. The indigotin produced is reduced by the indigiudn to 
hydnindigotin (indigo white), and this dissolves in the alkaline liquor. 
Through the beating that follows the hydrindigotin is reoxidised, and in- 
digofin precipitated — being insoluble in the alkaline liquid. The yield is 
about 0*2 per cent, of the weight of the plant. The addition of ammonia 
to the vat is frequently practised, with the result that the yield is largely 
increased, as the formation of ammonia by the fermentative breaking 
down of the indigo is thus hindered. The indigo obtained in this manner 
varies greatly in quality. Its content of indigotin ranges from 20 to 90 
per cent., the average being 40 to 50 per cent. The remainder consists of 
ash, 5 to 20 per cent. ; water, 2 to 8 per cent. ; indirubin, 2 to 4 per cent., 
and various amounts of indigo-brown, indigo-gluten, and carbohydrates. 
The value of the blue depends on its content of indigotin and indirubin. 
[G/. Blount and Bloxam, Chem, for Engin, and Manuf., 320.] It is believed 
the presence of indirubin gives the more pleasing result of the natural as 
compared with the synthetic dye. 

Mr. W. Popplewell Bloxam (who has devoted much attention to the 
study of the chemistry of indigo) read a highly instructive and valuable 
paper before the Society of Chemical Industry (Yorkshire Section) on 
August 15, 1906, and still more recently a further paper before the London 
Section on November 30, 1907. The last mentioned is written by Bloxam 
in collaboration with Dr. K. Gaunt and Mr. F. Thomas, and is specially 
described as an analysis of indigo and of the dried leaves of T. and 

X suTnatrana. It is, therefore, desirable that readers anxious for infor- 
mation of the nature indicated should consult the papers mentioned. But 
it may be useful to give here the few concluding remarks in the first, since 
these seem to give an indication of the direction and purport of Bloxam’s 
investigations: — 

“ From these results, it will be seen that if the percentage of indigotin 
contained in the whole plant (ordinary Indian varieties) be taken, as seems 
reasonable, at 0*6 per cent., then from consideration of the weights of 
plant steeped and the indigotin recovered in the finished cake, the highest 
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efEciency attained does not reach 50 per cent, of the total indigotin obtainable, 
whilst the average efEciency of the ‘ mahai ’ is 25 per cent., falling thence 
to 12*6 per cent, (cake No. 2). The attention of the Government of 
India will be called to this wasteful method of manufacture, with a 
view to the long-needed improvements being introduced to India without 
delay.” Concluding the second paper, Bloxam and his collaborators ob- 
serve “ Being now in the possession of some 150 grms. of crystallised 
indican, we are undertaking a scientific study of its quantitative conversion, 
by various methods, into indigotin — with the view of improving the process 
of manufacture at present in use in India. The results of our experi- 
ments all tend to show that considerable improvement remains to be 
made in the efficiency of the indigo manufacture, and point to the 
fact that the efficiency of the process is far lower than is currently 
stated.” Bloxam submitted his final Report of the Research Worh on 
Indigo to the Government of India in 1908. 

\Cf. Buchanan-Hamilton, Stat. Acc, Dinaj.^ 1833, 307-14 ; Montgomery 
Martin, Hist. E. India, 1838, ii., 986-96 ; Reid, Cult, and Manuf. of Indigo, 1887, 
65-73, 74-86 ; Nicholls, Trop. Agri., 1892, 256-9 ; Bridges Lee, Man. of Indigo, 
1892; Journ. Soq, Chem. Indust., April 30, 1894, xiii., 382; Oct. 31, 941; 
Feb. 28, 1901, xx., 116-7; March 31, 466-7; Sept. 30, 886; May 15, 

1902, xxi., 607 ; Kept, on Coventry's Indigo, 1895, 1897, 1898 ; Cave, Rept. on 
Patent Silicate Process of Indigo Manuf., 1901 ; Rawson, Gardner and Lay cock, 
Diet. Dyes, Mordants, etc., 1901, 174-80 ; Perkin, Condition of Indigo Indust., 
Nature, Nov, 1, 1900, Ixiii., 7-9; Nov. 29, 111-2; Jan. 24, 1901; Breaudat, 
Contrib. d UEtude de la Eabricat. de VIndigo, in Bull. Econ. U Indo-Chine, July 

1903, n.s., vi.] 

SYNTHETIC INDIGO.— It would be impossible to deal here with 
the discovery and production of synthetic indigo. As a matter of 
historic interest it may be mentioned that Perkin was (in 1856) the 
original discoverer of the coal-tar dyes, but, like Green’s discoveries stiU 
later, they were not fully appreciated until they had reached the Nether- 
lands and German laboratories. Hence for a good many years past the 
artificial dyes have proved formidable rivals to the natural colours, and 
even in the case of indigo have begun to curtail the world’s demand for the 
Indian article. Already the exports ficom India have been reduced very 
seriously. Germany, for example, has practically ceased to import vegetable 
indigo, and her exports of the artificial products to all countries were last 
year valued at 25,000,000 marks (£1,250,020). This is remarkable, seeing 
that the first commercial manufacture was only made in 1897. According 
to a report issued by the Badische Anilin and Soda-Eabrik Company, their 
profits were in 1903, £583,787, and in 1904, £544,936. Thus it would 
appear probable that large sums have been realised from the sale of artificial 
indigo. The imports of synthetic indigo are mainly from the Netherlands. 
These came to 14,691 cwt., valued at £143,613 in 1902 ; 17,752 cwt. in 
1903 ; 19,458 cwt. in 1904 ; 32,246 cwt. in 1905 ; and 39,042 cwt., valued 
at £147,325 in 1906. 

T ADE IN INDIGO.— In a dispatch dated 1792, the Board of 
Directors congratulated the Indian Government that, as the British im- 
ports of Bengal indigo increased, those from the Spanish and French 
colonies declined, while at the same time a large export trade from Great 
Britain to the Continent had been established. That re-export trade 
amounted in 1790 to close on one million pounds of the dye. Such a 
brilliant result, when contrasted with the depression that has been cast 
over the industry, within the past few years, is highly significant. But 
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with, the detailed statement of former transactions, given in the 
Dictionary, it may suffice to review here, and very briefly, the returns of the 
past few years : — 

Exports. Exports. — The bulk of the factory-made indigo is exported. India 

uses up only the most inferior grades of the dye. The returns of foreign 
trade thus very nearly express the total production. The year 1894-5 

Record Tear. showed the highest production credited to the Indian industry, viz. 

237,494 cwt., produced from 1,688,042 acres. Up to that point the pros- 
perity was almost phenomenal — a century of advancement, in spite of 
numerous local upheavals. But the year following the first commercial 
production of synthetic indigo the crash came, and from that time 
there has been nothing but continuous curtailments. From 1894-5 
down to 1906-7 the record is, in fact, a very melancholy one. The 
exports in 1894-5 were 166,308 cwt., valued at Rs. 4,74,59,153, and in 
1895-6 they were 187,337 cwt., valued at Rs. 5,35,45,112. But the twelve 

Decline. years following show a continuous decline, until in 1906-7 the exports 

were only 35,102 cwt., valued at Rs. 70,04,773. Commenting on this 
subject, J. A. Robertson {Rev. Trade Ind., 1904-5, 28-9), at that time 
Director-General of Statistics in India, wrote: “The unremunerative 
level to which prices have been forced down by competition of synthetic 
indigo has reduced the indigo plantations of Bengal to less than half the 
area they occupied ten years ago, and over the whole of India the reduction 
in that period was 66 per cent. Planters in Bengal are strengthening their 
position by cultivating other crops in addition to indigo, and they can 
carry on a contest for supremacy with synthetic indigo for many years.” 
“ The season of 1904 gave a very poor yield, the deficiency compared with 
the previous year being estimated in the official reports at 31 per cent, in 
Bengal and 45 per cent, for the whole crop. The total exports of 1904-5 
are less by 18*4 per cent, in quantity, and 22*4 per cent, in value, than 
the exports of the previous year. The fall in the average price was thus 
4 per cent., and in Calcutta the fall was more marked in the better kinds 
than in the ordinary quahties.” 

hwe Turning now to the countries which have drawn on India for their 

supplies of indigo, Great Britain formerly headed the list. The exports 
from India to Great Britain in 1875-6 came to 72,494 cwt. ; in 1883-6 to 
64,204 cwt. ; in 1895-6 to 66,215 cwt. ; and in 1898-9 (the year after the 
production of synthetic indigo) they dropped to 30,973 cwt. ; since which 
date they have steadily declined until in 1904-5 they were only 10,743 cwt. ; 

Tnited States, in 1905-6, 7,749 cwt. ; andin 1906-7, 7,942 cwt. The record of the United 
States is somewhat similar, though on a smaller scale. In 1875-6 the 
share taken by the States came to 4,089 cwt. ,* ten years later it became 
20,737 cwt., and from then a decline has been observed until in 1905-6 

sgypt. the amount taken was only 1,530 cwt., and in 1906-7, 1,258 cwt. Egypt, 

on the other hand, has preserved a fairly constant market, but it has to be 
explained that Egypt takes mainly Madras dry-leaf indigo. In 1875-6 
it drew 577 cwt. ; in 1885-6, 11,601 cwt. ; in 1895-6, 13,995 cwt. ; in 
1903-4, 15,375 cwt. * in 1905-6, 9,702 cwt. ; and in 1906-7, 9,195 cwt. With 
most Continental countries the decline in the demand for Indian indigo has 
been most marked. Germany took in 1895-6, 16,929 cwt. ; in 1903-4, only 
1,776 cwt. ; in 1905-6, 487 cwt. ; and in 1906-7, 523 cwt. France procured 
in 1895-6, .21,011 cwt. ; in 1903-4, 1,975 cwt. ; in 1905-6, 970 cwt. ; and 
in 1906-7, 541 cwt. Japan, which for several years had been one of the 

684 



NATUEAL AND SYNTHETIC INDIGOES 

chief markets, almost ceased to import in 1904-5. This, it is believed, 
was largely a consequence of “ the difierential taxation which took effect 
from April 1, 1903 and imposed an extra tax, equal to T55 pence per Ih., 
on Indian indigo, which both Java plant indigo and German synthetic 
indigo escaped, placing an insupportable burden on the trade ; but now 
that Indian indigo has been treated on the most-favoured-nation basis by 
the Convention with Japan, which came into force on March 15, 1905, 
there may be some revival of the trade. German synthetic indigo has, 
however, now acquired such a dominant position, and its higher percentage 
of colouring matter still retains for it such advantage by reason of the 
duty being charged by weight, that India will find it difficult to recover 
lost ground ” (Eobertson, l.c. 29). The exports from India to Japan in 
1906-7 were 1,800 cwt. [Cf. Rept, Beng. Chamber of Comm., 1903-4, 
163-8.] 

Internal Trade , — Turning now to the shares taken by the provinces 
of India. In 1885-6 the total exports were 132,495 cwt., of which the 
Bengal share was 76,109 and the Madras 45,828. Ten years later (1895-6) 
the total exports were 187,337, of which the Bengal share was 111,714 
and the Madras 62,425 cwt. ; in 1903-4, 60,410, of which Bengal furnished 
29,858 and Madras 24,414 cwt. ; in 1905-6, 31,186, of which Bengal sup- 
plied 19,062 and Madras 7,756 cwt. ; and in 1906-7, 35,102, of which Bengal 
contributed 19^309 and Madras 11,159 cwt. The exports across the land 
frontier are not very important. In 1904-5 they came to 4,873 cwt., 
valued at Es, 4,70,203 ; in 1905-6 to 5,275 cwt., valued at Es. 5,26,431 ; 
and in 1906-7 to 3,518 cwt., valued at Es. 3,47,341. The most important 
receiving countries are Seistan and Dir, Swat and Bajaur. Formerly a 
large trade was done in exporting indigo-dyed goods from India. The only 
survival of this is the export of blue cloth from Pondicherry to French 
China — a survival due, apparently, to the French protectionist enactments 
in favour of her colonies. 

I po^s.— A startling peculiarity of the present phase of the Indian 
traffic in indigo may be said to exist in the circumstance that a small supply 
of the dye is annually drawn from the Straits, from the United Elingdom, 
Belgium and Japan. There is no mention of synthentic indigo being 
imported, and the small foreign supply may be to some extent returns of 
Indian indigo. The imports in 1905-6*^ were 1,244 cwt., valued at 
Es. 1,12,243 ; and in 1906-7, 2,392 cwt. and Es, 97,152. 

I CT (I CTA); Fa. Br.Ind.; Hampson (Moths), i-iv., 
Bingham, Wasps and Bees (Hymenoptera), i.-ii. ; Distant, (Ehyn- 
chota), i. ; Watt, Products Derived from Animal Kingdom (Insects), 64-5 ; 
Maxwell-Lefroy, Economic Entomology, in Journ. Bomb. Nat Hist Soc., 
XV., 432-44 ; also Locusts in India, in Agri. Journ. Ind., 1907, ii., pt. 
iii., 238-45, tt. xiv-xx. 

With the exception of the silkworms, the bees, the cochineal, the lac and 
the gall-forming insects, very few others can be regarded as of economic value. 
Unfortunately a very large number of insects force attention through the depre- 
dations they effect on crops, stores of food, industrial materials, manufactures, 
woodwork, etc. Maxwell-Lefroy has set forth in a lucid manner the difficulties 
that beset the entomologist in India who may have entrusted to him the investiga- 
tion and solution of the pests of the fields and forests or the discovery of beneficial 
insects. The insects have to be identified and in many cases scientifically named, 
then their life-histories worked out, before practical suggestions are possible. 
Throughout the pre nt publication the effort has been made to record the results 
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hitherto attained under the names of the products concerned, such as CorcJior-us 
(Jute), Camellia (Tea), etc. But in addition, the following special articles deal 
with insect economic products :■ — 

Bees\ Bees’-wax, Dammar and Honey (see pp. 123-9). 

Coccus Cacti, Cochineal (pp. 347-9). 

Silk (pp. 992-1013). 

Tachardia Lacca (pp. 1053-6). 

Besides these, however, there are a few other insects that have attracted 
attention. Perhaps the most important is the Locust. This often proves so 
destructive that strenuous efforts become necessary to restrain it. In order 
to aid in their identification, Maxwell-Lefroy has recently published an in- 
teresting account of the life-histories, with full-page illustrations, of the two 
locusts known to India, viz. the Bombay Locust and the North-West Locust. [The 
following papers have appeared in The Agricultural Ledger : — Gunther and Cotes, 
Dried Locusts as food for Cage and Game Birds, 1893, No. 2 ; The Automatic 
Locust Catcher, 1895, No. 15 ; Stewart Stockman, A Blague of Grasshoppers in 
the C. Prov., 1903, No, 3, 56-85 ; Maxwell-Lefroy, Mem. Dept. Agri. Ind., 1906, i.. 
No. 1 ; 1907, i., 125.] Sly {Agri. Journ. Ind., ii., pt. ii., 208) gives a brief 
forecast of a report shortly to appear on the results attained in India with the 
locust parasitic fungus. 

The wing-cases of the beetle JBapvestis vittata are largely employed 
for ornamental purposes in India, and are especially worked up in articles of 
dress produced in Madras and Hyderabad, or are used in hhas-khas fans, etc. 
[Cf. Muhharji, Art Manuf. Ind., 309, 313, 380 ; Watt, Ind. Art at Delhi, 1903 
161, 198, 408.] 

IPO A, Linn. ; FI Br. Ind., iv., 196-215; Prain, Beng. Plants, 
1903, ii., 731-7 ; Cooke, FL Pres. Bomb., 1905, ii., 241-52 ; CoN- 
VOLVULACE^. A genus of kerbs, rarely shrubs, twining, prostrate, or 
less often sub -erect. 

I. aiiuatlca, ; Bee. Bot. Surv. Ind., ii., 121, 185, 243 ; iii., 81. The kalmi- 
sdk, ndri, ganthian, ndlichi haji, sarkarei valli, etc. An aquatic species common 
throughout India but especially abundant on the surface of tanks in Bengal. 
The young shoots, leaves and roots are universally eaten as a vegetable, and the 
plant is for that purpose often semi-cultivated. The juice is believed to have 
emetic properties and to be useful in opium poisoning, \Cf. Pharmacoq. Ind., ii., 
540 ; Dutt, Mat. Med. Hind., 1900, 302.] 

I. gitata, Linn. ; Talbot, List Trees, etc., 1902, 251. The hildikand, hhui-kohala, 
matta-pal-tiga, etc. A large climbing perennial cultivated on account of its 
pink to purple flowers and its tuberous roots, used in Native medicine (see p. 1 ] 20). 
[Cf. The Bower Manuscript (Hoernle, transl.), 1893-7, Pharmacoq. Ind., 
ii., 634-6; Dutt, l.c. 323.] 

X* hederacea, Jacq. ; Rec. Bot. Surv. Ind.,iii,, 244. The nil-kalmi, haunra, hildi, 
kodi, kdld-ddnd, kdkkatdn-virai, etc. An annual hairy twiner, cultivated in 
India, but also found wild. The seeds known as kdld~ddna and mirchai are 
purgative and resemble jalap in their action. They were made officinal in the 
Pharmacopoeia India in 1868., The market rate is about 4 annas per lb. Hooper 
[Rept. Labor. Ind. Mus. (Indust. Sec.), 1905-6, 32-3) says that the seeds contain 
8 ’05 per cent, of resin resembling convoluuiine, hM\, in addition are rich in albu- 
minous substances and contain 14*02 per cent, of a nauseous fat— a disadvantage 
in internal administration. [Cf. Pharmacog. Ind,, ii., 630-4; Henry, Ficon. JBoA 
CMna, 1893, 49 ; Firminger, Man Qard. Ind. (ed. Cameron), 1904, 476.] 

L P r y Hayne. Jalap. A climber, native of the Me^dcan Andes, 
at altitudes from 5,000 to 8,000 feet above the sea. In its native habitat 
rain falls almost daily, and it flonrishes best in shady woods with a deep 
rich hnmus soil. 

In India it is cultivated on Dodabetta in the Nilgiri hills, and in the North- 
Western Himalaya at Mussourie. The crop is an exhausting one. Formerly 
the plant was grown among the cinchona trees, but this system has been abandoned, 
since while the jalap flourished the cinchona was injured. Plants may be obtained 
from cuttings set under shade in a moist, sandy soil, but for cultivation on a 
large scale the smaller tuberous roots may preferably be used. These are placed 
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one foot apart and at a depth of about six inches within trenches filled with farm- 
yard manure. As the plants grow, stakes require to be fixed for them to climb 
on. A return may be expected in the third year, and every third year there- 
after. In Ootacamund it has been found that an acre of jalap yields 5,000 lb. 
of green tubers, or say 1,000 lb. of powder. The drying process is a difficult one, 
as there is frequently considerable loss through mouldiness and fermentation. 
It is said this may be prevented by cutting the tubercles in slices. 

Medicinally, jalap is well known as a hydragogue purgative, its action being 
due to certain resinous principles. The selling price has been given at about 
2s. 3d. per oz. \Gf. Nicholls, Textbook Trop. Agri„ 1892, 237-40 ; Hooper, 
Tj-ffect of Phosphatic Man, on Growth of Jalap (Beprint from Pharm. Journ.), 
1896 ; Kew Bull., 1897, 302 ; Brit. Pharmacop., 1898, 165 ; Thorpe, Diet. Appl. 
Chem., 1900, iii., 349 ; Pharm. Soo. Mus. Rept., 1895-1902, 62-3 ; Pharm. 
Journ., 1904, Ixxii., 284-6.] 

1. Turpethu (see OperciQina Turpethum, p. 822). 

I. t t s, LamJe. ; DutMe and Fuller, Field and Garden Crops, 
1893, iii., 12, tt. 87-8 ; Rec, Bot. Surv. Ind., ii., 41, 120, 185 ; iii., 80, 245. 
Sweet Potato, mita-dlit, ranga-dlu, chine dlu, shakarhand, vallikildngu, etc. 

abitat. — Presumably a native of America, but is extensively cultivated in 
India. Two forms are met with, one with red, the other with white tubers. 
Evidence points to its having apparently reached the Pacific Islands in prehistoric 
times, and to a cultivation in China in the second or third century of our era. 
Asa dray {Scient. Papers, 1889, i., 317-20), reviewing the account given in De 
Candolle’s Origin of Cultivated Plants, gives full particulars of the literary evidence 
in favour of an American origin. The first mention of the plant appears to be 
by Peter Martyr, who in the 9th book of his 2nd Decade (written about 1514), 
gives Batatce among the fruits of the province of Ur aba, Darien, and in his 
3rd Decade names them among the plants growing in Honduras when Columbus 
landed in 1502, Other early Spanish travellers, e.g. Cieca de Leon, Jean de 
Lery, etc., also refer to the finding of sweet potatoes in Peru and Brazil. Clusius, 
moreover [Par. Stirp. Hist., 1576, ii., 297-9), states pointedly that they grow 
wild in the New World and adjoining islands, whence brought to Spain. Nothing 
very definite can be learned of its introduction into India. The plant is figured 
and described by Bheede {PLort. Mai., 1688, vii., 95, t. 50) and by Rumphius 
{Herb. Amb., 1750, v., 370, t. 130). Carey (A5. Res., 1808, x., 18) discusses the 
method of cultivation pursued in Dinajpur, and Roxburgh [FI. Ind., i., 483) 
speaks of the red sort as cultivated all over the warmer parts of Asia. 

Cultivation. — The area under the sweet potato in India cannot be 
definitely ascertained. It is grown all over the country from the Panjab, 
the United Provinces, Rajputana, Central India, the Central Provinces, 
Bengal, Assam, Bombay, Madras and Burma. In Bengal it is more 
important in the eastern tracts, such as Bogra and Bhagalpur, than in the 
western and central divisions. Taking India as a whole, it is planted 
from August to November and reaped from December to May, the varia- 
tions being a consequence of local climatic conditions and methods of 
propagation. A full account of its production in Bombay is given by 
Mollison {Textbook Ind. Agri., 1901, iii., 193-7), of which the following 
nummary may be accepted as true of India generally. The best soil is a 
light friable one, well prepared by deep tillage. The crop does not 
thrive unless the land be naturally ^y. It is generally grown during the 
eold season and under irrigation, but on light, dry land a rain crop may be 
produced. The land is prepared during the monsoon by frequent plough- 
ings, and in September farmyard manure at the rate of thirty cart-loads 
per acre is given. Before planting, irrigation beds are formed of various 
sizes according to local circumstances. 

jPlanting usually takes place in October-November, The crop is 
propagated by cuttings from fairly mature portions of the stem, each 
with three nodes or leaf -buds. Two nodes are placed underground, 2 
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to 3 iiiclies deep, while the other node is left free. The cuttings are 
usually placed along ridges, though sometimes in fiat beds. The ridges are 
about 18 inches apart and the cuttings are deposited one foot apart 
on each side of the ridge, half-way between the crest and the bottom of the 
furrow. Cross furrows are also drawn which form channels for irrigation. 
Weeding should be attended to and the crop watered every eight or twelve 
days. Care must also be taken to prevent the plants rooting at the nodes, 
for otherwise small tubers of no value will be formed at the points of 
attachment and these will deduct from the growth of the large tubers at 
the main root. 

Yield . — If planted in October-November the crop should be ripe in 
April and the tubers lifted at once, else much damage will be done by 
rats and white ants. The vines or haubus are reaped before the tubers 
are dug. A good crop may yield six tons per acre, worth about Es. 300- 
The cost of cultivation in the Surat district Mollison gives as Es. 134. 

AIcoIloI. Sugar and Alcohol. — The sweet potato contains . more dry starchy 

and sugary matter than the ordinary potato, but less nitrogenous substance. 
Analysis shows it to possess about 10 to 20 per cent, of sugar and about 
16*05 per cent, of starch. It is said to be an excellent source of alcohol, 
100 kilos of tubers yielding about 12 to 13 litres of absolute alcohol. 

Eecently it has been largely cultivated in some parts of the world as a 
source of sugar. By the Natives of India it is commonly used as food^ 
either cooked in curry or boiled, roasted or fried. 

[Cf. Piso, Z)e Med. Brazil, 1648, 94 ; Hernandez, Nova PI. Hist., 1651, 299 ; 
Forster, PI. Esc., 1786, 55-6 ; Bentham, Rev. of Targioni-Tozzetti, in Journ. 
Hort. Soc., 1855, ix., 141-2 ; De Candolle, Grig. Cult. Plants, 1884, 57-8 ; Basu, 
Agri. Lohardaga, 1890, pt. i., 78; NichoDs, l.c. 288-90; Duggar, Sweet Potato 
Cult., etc., U.S. Dept. Agri. Bull., 1895, No. 26 ; Thorpe, Diet. Appl. Chem., 1898, 
i., 292 ; Woodrow, Oard. in hid., 1899, 391 ; Der Tropenpflanzer, 1902, vi., 285- 
96 ; Mollison, Amer. Sweet Potatos for Ind., in Ind. Planting and Oard., Oct. 30, 
1902 ; Sweet Potato Sugar in Formosa, Aug. 1, 1903 ; West Ind. Bull., 1901, ii., 
No. 4, 293-302 ; 1902, iii.. No. 3, 206-11 ; v., No. 1, 5-6, 25-6, No. 3, 281-6 ; 
Firminger, Man. Oard. Ind. (ed. Cameron), 1904, 478.] 
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I A I N A UFACTU .—Ball, Man. Econ. 

Geol. Ind.., hi., 335-420 ; Watt, Rev. Min. Prod. Ind., 1894-7 ; Mahon, 
Eept. Manuf. of Iron and Steel in India, Holland, Rev. Min. Prod^ 

Ind., 1898-1903, 11-2, 51-2. 

PRODUCTION. — Iron is commonly said to exist in nature in two great 
classes of workable Ore — (1) Carbonates and clay ironstone, and (2) 
Oxides, like hematite and magnetite. The Carbonates consist essen- 
tially of two kinds : {a) those in which the salt is crystalline and little 
admixed with earthy matter, and (5) those in which a larger or smaller 
amount of clay is intimately intermixed with the ferrous carbonate. The 
former is spathic iron ore and the latter argillaceous ore or clay ironstone. 
Clay ironstone exists in large deposits in many coal measures and is then 
known as black-band. The Oxides may be spoken of as of three kinds 
(a) anhydrous ferric oxide ; (6) hydrated ferric oxide ; and (c) a mixture 
of ferrous and ferric oxides such as the magnetic oxide of iron. Hughes 
Buller has recently sent from Baluchistan a natural mineral known as 
hhaghal ot lagh, which is employed as a dye. This has been ascertained 
to be an impure sulphate of iron. “ The most abundant iron ores are 
the minerals magnetite and hematite which occur in numerous places 
with quartz, malnng quartz iron-ore schists which are generally members 

688 



INDIA’S BESOUROES IN IRON ORE 


I ON 

ining 


of the Dliarwar and other Archsean schist series. The most conspicuous 
examples of this class occur in the Salem district and the Sandur State 
in the Bellary district of the Madras Presidency, and in the Chanda, Raipur, 
and Juhhulpore Districts of the Central Provinces. The chief ore now 
used at the Barakar iron-works for the manufacture of pig-iron is clay 
ironstone, containing 45 to 48 per cent, of iron, and occurring as nodules 
in shaly formation separating the Barakar and Raniganj stages of the 
Damuda series in Bengal ” {Imp. Gaz., 1907, hi., 145-6). 

Notwithstanding the fact that rich deposits of one or other of these 
various iron ores exist here and there all over India, and have, from the 
most ancient times, been worked up in a desultory manner by the Natives, 
still there has been but one successful attempt on European hnes and by 
modern appliances. Indeed some of the recent investigations conducted in 
India would seem to establish belief that few of the important supplies of 
ore are of sufhciently high merit to defray the cost of carriage to Europe 
(or even to Indian centres of fuel supply) and leave a margin of profit. 
The opinion would thus appear to have been borne home that the 
expansion of India’s iron production must, for the present, be looked for 
in the immediate vicinity of fuel supplies. 

South India. — Some few years ago many persons urged that if it paid 
to convey Spanish ore to England to be there made into “ pig ” which in 
the ordinary course of trade was profitably carried even to India, it must 
of necessity pay to convey the rich ores of Madras to the coal mines of 
India to be there worked up in competition with the imported foreign 
metal (Watt, Mem. Res. Ind,, 1894). It was also even upheld that the 
time might soon arrive when England would have to look to Salem for 
its supplies of magnetic ore. In his presidential address to the Iron and 
Steel Institute (of May 1893), for example, Mr. W. Richards suggested 
that Indian ores could and should be substituted for Spanish. And still 
further it was loudly proclaimed that with some co-operative organisation 
of the Forest Department, South India might easily supply charcoal in 
such abundance and at such a price as to admit of production of iron after 
the fashion pursued in Styria and certain districts of America. These 
and other such opinions led to various technical investigations and reports 
on the part of experts employed both by private individuals and by 
Government. The Secretary of State for India., for example, submitted 
the then available information to Mr. Jeremiah Head, formerly President 
of the Institution of Mechanical Engineers, for favour of his views, the 
result being a most valuable contribution dated May 2, 1896. This is 
concluded as follows : — I regret to have to say that in my opinion it is 
not at present practicable to conduct an iron industry at or near Salem 
upon the methods pursued in St 5 u:ia and certain districts of America where 
charcoal is employed.” It was perhaps but natural that with a subject 
which had not passed from the stage of personal opinion to that of ascer- 
tained results, some at least of Head’s statements would be challenged. Hjs 
final conclusion, in fact, has by no means been universally accepted in India, 
and the accuracy of the information on which he based his calculations of 
cost of production of iron, as also the supply of crude ore for direct export 
to Europe, has been called into question. The Board of Revenue,. Madras, 
for example, observed that ‘^If it can be shown that Mr. Head’s, estimate 
can be safely reduced to Rs. 50 per ton f .o.b., as the Board beheves that it 
can be, and freight can be obtained at 15<?,.pe?r ton, the estimate, taken by 
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Mr. Head (at page 18 of his report), it will he possible to deliver Kanjamalai 
pig-iron in England for £3 16s. 10(i. per ton, being 5s. 2d. below the 
minimum value of imported Swedish pig, £1 4s. llcZ. below the maximum, 
and 12s. M. below the average. The same iron could also compete still more 
favourably with Swedish pig imported into Madras, Calcutta and Ceylon.” 
Test In 1898 a consignment of Kanjamalai Salem ore was sent to England to 

Oonsignment. tested along with Indian coke supplied for that purpose. The experiment 
was conducted by Messrs. Bolckow, Vaughan & Co. at Middlesborough, 
with the result that it was found to contain only 40 per cent, magnetic 
iron — in fact, that it was not worth exporting. This led to an acri- 
monious correspondence in the public press, in which it was afhrmed that 
the sample sent was not selected ore but an average of the whole rock, 
and thus contained much that ordinarily would never be conveyed from 
the mine to the smelting furnace. It was urged that the results of previous 
investigations (such as those conducted by Dunstan, Imp. Inst. Tech. Repts., 
12-22) showed a much higher average merit. Six samples examined gave 
56*95 average, with the highest 70*06 and the lowest 36*44 per cent, of iron. 

The Porto Novo Iron Company, founded by Mr. Josiah Marshal Heath, 
was the earliest and perhaps the most persistently worked concern in 
India. It was founded in 1830, changed hands more than once, and was 
finally dissolved and its privileges surrendered to Government in 1874. 
Eor thirty years a large quantity of iron was manufactured, and failure, 
Major MaTion’s as Major R. H. Mahon says, was not due to lack of iron ore or its quality, 
Opinion. inexperience, defective machinery, and want of capital. He is, 

moreover, strongly of opinion that all existing difficulties will be overcome 
and iron production from the South Indian supplies made an industry of 
the greatest possible value. Persons interested in this subject should 
therefore procure Mahon’s admirable report. It would thus seem that 
the whole subject needs to be even still further investigated before it 
can be regarded as satisfactorily disposed of one way or the other. 

C. Pro-v, Central Provinces and Orissa, — Hardly less satisfactory are the 

results of the inquiry made regarding the iron supplies of the Central 
Provinces. The report of investigations conducted by Mr. E. P. Martin 
and Prof. Henry Louis (on behalf of the Right Hon. Sir E. Cassel) will be 
found in The Agricultural Ledger. Speaking of the J abbalpur district, 
Agaria Supply, more especially the Agaria ridge, these distinguished investigators say 
“the entire district undoubtedly contains considerable quantities of 
ferruginous material, but the latter is nowhere concentrated into what 
may be called a workable ore deposit showing the essential characters of 
steadiness and persistence which are indispensable in a deposit that is to 
form the basis of an important industry.” The conclusion arrived at may 
be said to be that considerable though the iron resources of the district 
are, they are not such as would warrant the erection of iron and steel 
works with any prospect of commercial success. In the Mayurbhanj State, 
Chanda Supply, in RaipuT and in the Chanda districts, Messrs. Tata, Sons & Co. of Bombay 
organised prospecting operations on a large scale and employed Mr. C. P. 
Perin and Mr, C. M. Weld as their experts. As a result it has been decided 
to erect iron and steel works near Kahmati on the Bengal-Nagpur Railway 
with the intention of using the Mayurbhanj ore in conjunction with fuel 
from the Jherria Coal Field. It may thus fairly well be assumed that 
this new departure marks an era in the metal industries of India, 

* A Company known as the Tata Iron and Steel Company, Ltd., was 
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floated at Bombay in July 1907 with a capital of 2|- lakbs of rupees. Since 
then Government have sanctioned the construction of a broad-gauge 
railway from Kalimati (the site selected for the works) to the ore-fields 
of Mayurbhanj State, a distance of about 45 miles. Coal lands have 
been purchased by the company in the Jherria field ; limestone quarries 
secured near Katni; manganese ore is being opened up in Salaghat; 
designs for the works have been accepted and progress made in clearing 
the site for the erection of the blast furnaces which are expected to com- 
mence operations about the end of 1910. 

Bengal — It has, however, to be admitted that so far as actual results Ben al. 
are concerned, the ore utilised in India is very nearly confined to that 
worked up by the Bengal Iron and Steel Company in its works at Barakar. 

In the Review of Mineral Production^ Holland gives the ore raised 
in Bengal during 1898 to 1903, which shows for the six years an annual 
average output of 57,678 tons valued at £8,338, and a value per ton of 
2*895. Up to the present time, he observes, the Barakar Iron and 
Steel Company has manufactured pig-iron only, of which two blast furnaces Pig-iron, 
have turned out 35,000 tons of pig-iron a year. Since then a third blast Blast Fonmces, 
furnace has been added and an unsuccessful attempt made to manufacture 
basic steel. The history of past adversity and present prosperity of the 
Barakar works is the story of the failure of unskilled impersonal enterprise 
contrasted with skilled individual energy when combined with ‘capital 
and commercial acumen. Their subsequent production was 65,115 tons 
in 1904 ; 97,698 tons in 1905 ; and 69,397 tons in 1906. 

FOUNDRIES AND INDUSTRIES,— lion and Brass Foundries are not Foundries, 
separately returned, so that they have to be dealt with conjointly. They 
are scattered aU over the country, but with the exception of the Barakar 
Iron and Steel Company, the railway and engineering workshops and 
foxmdries of Calcutta, Bombay, and certain other large towns, few are of 
any importance. In 1903 there were 78 foundries in all India giving employ- 
ment to 22,568 persons, and in 1904, 89 employing 24,256 persons. Three Persons 
years previously the corresponding figures were 70 and 17,980, so that 
there has been a considerable expansion ; but these returns take, of course, 
no cognisance of the village blacksmith nor the workers in brass and copper. 

In the Records of Geological Survey of India (1906, xxxiii., pt. i., 12-3) 

it is stated that the value of Bengal ore works out to an average of Es, 2-4a. Oost, 

(35.) per ton. For the rest of India, the ore being of a higher quality 
and raised at places often distant from the railways as well as the ports, 
a higher average prevails, say Es. 4. The returns for 1904 show 71,608 
tons of ore used, valued at £12,617. In the Central Provinces there were 
441 small direct-process furnaces at work. [0/. Moral and Mat. Prog. 

M., 1905-6, 115.] 

Local Manufactures,— QX^oii^ and re-exports are not of Local 
sufficient importance to necessitate separate treatment. A feature of 
great potentiality that bids fair to foster local manufacturing enterprise, 
is the decision of the Indian Eailway Board to place Indian engineering 
firras in a position to tender publicly for a portion of the annual require^ 
ment of stock. The tenders are to be confined for the present to the 
supply of frames and bodies only, the requisite wheels, axles, springs 
and draw-bars to complete wagons being indented for from England 
as heretofore. Subject to the material being satisfactory, iron and steel 
of Indian manufacture should be used whenever possible. 
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Indigenous Industries * — TEere would seem to be '‘no doubt that 
the existing manufacture of wrought iron by a direct process was 
widespread in the country before the date of the most ancient historic 
records, while the manufacture of the ancient wootz anticipated by many 
centuries the cementation process, developed in Europe, for the 
manufacture of the finest' qualities of steel.” ■ “ The Native ironr 
smelting industry has been practically stamped out by cheap imported 
iron and steel within range of the railways, but it still persists in the 
more remote parts of the Peninsula and in some parts of the Central 
Provinces has shown signs of slight improvement” (7mp. Gaz*, 1907, 
iii., 145). According, to Mr. Syed Ali Belgrami, the Nizam’s Dominions 
furnished the material from which the famous Damascus blades of the 
Middle Ages were made. To ^ this day Hyderabad is noted for its 
swords and daggers. Holland observes that so far as official returns 
are concerned, the Central Provinces show the highest production 
of iron, viz. from 2,400 to 4,800 tons ; but there is also a sensible 
industry surviving in Bijawar, Panna and Orchha amongst the Central 
Indian States, as well as in Mysore and in some parts of the Madras 
Presidency. “ Steel is made, both in the form of ingots by the 
carburisation of wrought-iron in crucibles, and, on a much smaller scale, 
by the decarburisation of cast-iron shot in a small open hearth.” 

The antiquity of the Indian knowledge in iron may be judged of from the 
famous pillar at the Kutab near Delhi; from the numerous examples that 
exist of wrought iron ; from the hammered and perforated door panels both 
in iron and brass to be seen at the ancient palaces and tombs ; and from the 
superb collections of arms perserved by the princes and nobles. Burma has 
for many years been known to have attained high proficiency in wrought 
iron. Near the Arakan pagoda of Mandalay numerous workshops exist for 
the production of the iron ihees or the umbrellas placed as weather-cocks 
on the pagodas of Burma, At the pagodas, balustrades in iron are also 
frequently used, and this demand has given birth to a fairly large 
import trade in very inferior cast-iron imitations of fine old Burmese 
designs in wrought iron. Of Western India, Baroda is noted for its 
wrought-iron balustrades. The engraving and carving of iron and steel 
was some years ago an important industry in India, and Kanara, Madura, 
Malabar, Vizagapatam and Mysore were famous for their works of this 
class. The art is still practised at Udaipur, Jaipur, and Jodhpur. 
Hyderabad, Deccan, and Kach are famed for their arms; and the gold and 
silver damascened soft-steel wares such as armour, swords, shields, caskets, 
etc. (koftgari work) of Sialkot, Serhoi, Jaipur, are traded in all over 
India and largely exported. The decline of the Sikh power and the modern 
change in the methods and materials of warfare struck, however, a deadly 
blow at the damascening art, and a serious decline both in the amount 
and quahty of the work has for years past been manifest (/ncZ. Art at 
Delhi, 1903, 14-45, 460-2). 

T. ADE^—I ports * — ^It is difficult to give anything like an accurate 
conception of the total traffic in iron. The local production is but 
imperfectly known ; an error must therefore always exist. A large 
number of articles that are partly constructed of iron are sure to be re- 
turned under other headings, but the figures under hardware and cutlery, 
iron, steel, machinery, railway plant, rolling stock, locomotives, etc. 
(Merchandise and Government Stores), give some idea of the vast magni- 

692 



TRADE IN IRON AND STEEL 

tude of tEe traflS.c. Tlie Imports shown under these headings were 
collectively in 1899-1900 valued at Rs. 13,34,145503 ; in 1901—2 at 
Bs. 15,11,06,431 ; in 1903-4, Rs. 19,58,09,778 ; in 1904-5, Rs. 20,30,66,366 ; 
in 1905-6, Rs. 23,01,10,532 ; and in 1906-7, Rs. 26,86,49,605 (£17,909,973). 
Thus the traffic is by no means unimportant, but it may be useful to direct 
attention to certain items of it that more especially may be called Iron, 
the imports of Cast-pig were in 1899-1900, 263,563 cwt., valued at 
Rs. 7,95,040 ; in 1901-2, 291,422 cwt., valued at Rs. 8,73,347 ; in 1903-4, 
531,953 cwt., valued at Rs. 13,84,888 ; in 1905-6, 636,163 cwt., valued 
at Rs. 16,17,966 ; and in 1906-7,- 667,285 cwt., valued at Rs. 18,43,167. 
Practically the whole of these imports came from the United Kingdom, 
the only other country of importance being Aden. Of Bar-iron, the 
imports were in 1899-1900, 499,678 cwt., Rs. 30,07,124; in 1901-2, 
855,106 cwt., Rs. 49,67,024 ; in 1903-4, 650,409 cwt., Rs. 35,74,266 ; 
in 1905-6, 781,360 cwt., Rs. 39,89,004 ; and in 1906-7, 606,604 cwt., 
Rs. 35,18,998. Under the heading of Steel-bars the imports were in 
1899-1900, 500,676 cwt., valued at Rs. 33,21,024; in 1901-2, 974,038 
cwt., Rs. 54,93,840 ; in 1903-4, 1,115,933 cwt., Rs. 59,49,191 ; in 1905-6, 
1,963,574 cwt., Rs. 95,42,895 ; and in 1906-7, 1,402,762 cwt., Rs. 74,92,013. 
In the iron and steel bar traffic Belgium has practically usurped the 
United Kingdom and for some years past poured into the country large 
quantities of cheap stufE that has found a ready and expanding market. 
Of Pipes and Tubes in 1899-1900 the imports were 257,118 cwt., 
Rs. 25,32,277 ; in 1901-2, 322,520 cwt., Rs. 29,40,404 ; 1903-4, 821,783 cwt., 
Rs. 57,81,098; 1905-6, 514,060 cwt., Rs. 38,19,850 ; and in 1906-7, 668,539 
cwt., Rs. 51,17,286. In this traffic the British manufacturer more than 
holds his own, the only important competitor being the United States. Of 
Sheets and Plates (all lands) the imports in 1899-1900 were 1,104,289 
cwt., valued at Rs. 1,04,42,871 ; in 1901-2, 1,298,985 cwt., Rs. 1,22,15,307 ; 
in 1903-4, 1,636,592 cwt., Rs. 1,45,60,655 ; in 1905-6, 1,783,999 cwt., 
Rs. 1,59,41,040 ; and in 1906-7, 2,190,764 -cwt., Rs. 2,20,45,396. The 
supplies come mainly from the United Edngdom, the only other country 
of importance being Belgium, the trade from which would appear to be 
declining. 

These illustrations may be accepted as fairly representative of all 
the special headings of the iron trade proper. Space cannot be afforded 
to indicate the traffic in the manufactures that are only partially made 
of iron, such as machinery, railway plant, etc. It may have been ob- 
served that a steady rise is taking place in the imports. Even the figures 
exemplified are sufficient to show that there is room for a large iron manu- 
facturing industry ; and when this is established, the production of rails, 
rolling stock and machinery would soon follow in the wake of the furnace 
and the foundry, 

[G/. Bengal : Montgomery Martin, Hist. B. Ind., 1807-13, ii., 175-6, 
190-3, 261-7; Agri. Ledg., 1900, No. 14; Rept. Chief Inapeot. of Mines in 
Ind.f 1902, 27-8 ; Rec. Geol. Surv. Ind., 1904, xxxi., 168-70 ; 1906, xxxiii., 12-3. 
Central Provinces : Agri. Ledg., 1898, Ko 17 ; 1900, No. 14 ; Martin and Louis, 
Native Methods of Smelting and Manufacturing Iron in JctbbaVpur, in Agri. 
Ledg.j 1904, No. 3. United Provinces : Sowerby, Rept. Surv. Iron Dept, 
in the Bhahur, in. Set. Rec. Govt. Ind., 1855, No. xVii. ; Hoey, Monog. Trade 
and Manuf. N, /ncZ., 1880, 30 ; N.-W. Prov., 1882, x., 260-76. Panjab : 

Lawence, FoZ% 0/ 62-3, S72 ; Rec. Oeol. Surv. Ind., 1895, xxviii., 

106. Central India AND Kaorutana : Rec. Geol. Surv. /nd., 1904, xxxi., 8-9. 
Bombay : on from Ghota Udepur States Imp, Inst. Bull,, July 1903. 
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Baluchistan : Chrome-Iron, in Rept. Qeol. Surv. Ind., 1902-3, xciv., 67 ; Fawcett, 
Monog. Dyes and Dyeing, 23, 32, 36. Madras: Heyne, Tracts on Ind., 1814, 
189-97, 218-26, 358-64 ; Holland, Iron in 8, Dist Madras, Imp. Inst, Handhooh, 
1892, No. 8 ; also Iron Ores and Iron Indnst, of the Dist, of Salem, in Rec, GeoL 
Surv. Ind,, 1892, xxv., 135-59 ; Foote, Mem, Qeol, Surv, Ind,, 1896, xxv., 191 ; 
Jeremiah Head, Rept, Salem Ores and the Practicability of Conducting an Iron 
Ind.ust. in that Dist,, 1896 ; Dunstan, Imp, Inst, Tech. Repts,, 1903, 12-22. 
Burma: Bose, Rec. Qeol, Surv. Ind., 1893, xxvi., 161-3; Stirling, in Qaz. Burma. 
Upper Burma : Gaz., 1900, ii., 299-300.] 

I CHiE U ANaU TIFOLIU , HacJc. ; FI. Br. Ind., vii., 

; 129 ; Kew Bull., 1888, 157-60 and t. ; GRAMiNEiE. Tlie hahoi, hhabar, 
hhuU, lhaib, lahn% sabai, baggar, ban-hush, banhas, som, moya, bachhron, etc. 
A perennial grass plentiful in drier tracts of India, from Chota Nagpur 
and Rajmalial to Nepal and Garhwal, also throughout the plains northi- 
ward, viz. in the Central Provinces, Central India and Eajputana to the 
Panjab, Kashmir and Afghanistan, ascending to altitudes of 7,000 feet. 
The grass, from the most ancient times, has, in the localities where it 
abounds, been extensively used for making ropes, string and mats (see 
p, 776), and utihsed in the construction of rope bridges, and to some extent 
takes the place of jute in agricultural sacking. 

Bhdbar is often associated with the sedge Mniophoruttx comomtwt {D.E.P., 
iii., 266), and the two doubtless are sometimes used mixed together, but for 
many years it was incorrectly supposed that bhdbar was Eriophorum . Sir D. 
Brandis was the first to recognise that Boyle, WaUich and others were in error 
in overlooking the grass XscitoemioM, as the most important, if not the true 
bhdbar. Stewart [Journ. Agri.-Hort. Soc. JticZ.,. 1863, xiii., 293), while acknow- 
ledging his indebtedness for this correction, expressed the opinion that the 
grass should, in the future, play an important part as a paper material— he was 
thus apparently the first to suggest that use for the grass. Duthie led to a true 
identification botanically, and Sir George Kling pioneered the trade as a paper 
material (see pp, 866-8). In the Annual Report for the Botanic Gardens of 
Calcutta for 1893-4, he tells us that he had sent home, in 1873, samples of the 
grass to a paper-maker in Scotland, who reported favourably on it, and again 
in 1877 had furnished the late Mr. Boutledge, through the India Office, with 
a consignment for experiment in Sunderland. Investigations were also made 
in India from 1882, the first by Mr. Deveria, and finally by the Bally Mills Com- 
pany, Ltd., and others, until the grass became firmly established as a paper 
material. 

.The Kew Bulletin and the Indian Forester have devoted much attention to 
this subject for some years past, and the Annual Administration Reports of 
the Forest Department have recorded the measures taken to foster and extend 
production. [Cf. Gamble, Ind. For., 1893, app., xix. ; Fischer, Ind. For., Nov. 
1903, xxix., 516.] The grass has thus been systematically placed before the 
pubhc. It has, in consequence, become an assured paper material, restricted 
alone by the insufficiency of the supply. The attempt has accordingly been 
made to cultivate the plant in localities more accessible to the paper-mills, 
thereby lowering the ruinously heavy freight charges. More or less successful 
experiments of this kind have been conducted in Foona, Mysore, Hyderabad 
Deccan and in Hyderabad Sind. Systematic cultivation has also been under- 
taken in Manbhum, Birbhum and Murshidabad. In Poona it has been an- 
nounced that the yield is 24 cwt. of dry grass per acre. It was, however, ascer- 
tained that when grown on soils of a better cl s than in its wild habitat or under 
w mer and moister conditions, it tends to flower too profusely, and this lowers 
its value as a paper material. A consignment sent in 1898 from Poona to London, 
by Woodrow, was accompanied with the statement that it could be delivered 
on board ship at Bombay at Rs. 40 per ton. 

As marking the progress , made, the following jottings, taken from official 
and other publications, may be here given. In the Bengal Forest Department 
Report for 1896-6, we read that the grass had been fairly extensively planted 
in Sahibganj, and that the produce sold readily at 12 to 14 annas a maund, 
and fetched at the mills Rs. 1-4 to Rs. 1-7, the railway freight being not oyer 
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3 annas 5 pies a maund. Mr. Wild, while Conservator of Forests in Bengal, 
devoted much attention to the supply of paper materials to the Calcutta 
mills, and among other subjects took up the study of hhdbar. He then wrote, 

“ When it is understood that the Calcutta mills turn out 360 tons of paper a 
week, or an equivalent of, say, 500,000 maunds a year, there is room for wood 
pulp as well as grass. It is believed that a consignment of 200 tons of pulp left Pulp* 

Calcutta for Glasgow in 1896, at £4 2s. per ton. If the cost could be reduced to 
£3 10s. per ton — and there seems no reason why it should not — it would, it is 
thought, compete with esparto. Surprise has been expressed that the planting com- 
munity in India does not pay attention to the cultivation of grasses, etc., for paper- 
maldng. There is evidently profit in it, and what is more, with the output of 
paper mills increasing every year, the demand, for some time to come, will be 
expansive.” 

In Murshidabad, according to Mr. B. C. Bose, Assistant Director of Agriculture, Mulberry Pidds. 
Bengal, it is now planted in clumps along the borders of mulberry fields. “Two 
cuttings are taken in the year, one in September and the other in March. With 
irrigation tliree or four crops can be had. This is at any rate the experience in 
Poona. The March crop is cut after the grass has fiowered, and yields very 
inferior fibre. No steps are taken to remove the fiower stalks, no doubt owing 
to the cost of picking them out. The September crop does not flower, and yields 
the best fibre. The people look upon the formation of the flower stalks as a 
necessary evil, which they have no means of checking.” The Calcutta mills Calcutta Supply, 
draw their supplies from Sahibganj, Chota Nagpur and Nepal (the Terai), 
the last mentioned having, in recent years, contributed fairly largely. The 
Report issued by the United Provinces and Oudh for 1898-9 affirmed the XT. prov. Supply, 
annual production to be 200,000 maunds. The cutting in these provinces is said 
to commence at the end of October. That supply is very largely made use of in 
cordage. 


I GLA , LATIN , GLU AN G L .—There p. .P., 

are commonly said to be five classes of Cements : — {a) Calcareous ^ * 

(pp. 713-4) ; (6) Gelatinous (animal, p. 543) ; (c) Glutinous (vegetable, p. 

293) ; {d) Besinous (see Tachardia lacca, p. 1063) ; and [e) Mixed Materials, 
non-resinous. With the first mentioned lime is essential, and they are 
collectively designated Mortars. Gelatine is prepared from animal flesh, 
bones, sldns, hoofs and horns. It is a purer article than glue, which is 
made, as a rule, from the parings of hides and the refuse of the tan-yard 
generally. A mixture of glue and shellac is often used in India, the lac 
peventing the penetration of moisture, which softens and renders ordinary 
glue often useless. There is no chemical difierence between gelatine, 

glue and isinglass. The purer transparent forms are used for culinary 

purposes. Eish-glue made from fish-bones is largely employed in India, 
and may be had all over the country, but no information exists as to 
the centres of production or the methods of manufacture. Edible Swallows’ 

Nests may be described as Indian gelatine (see irds, p. 138). Gelose is 
prepared from several AnOiE, designated in India as agar-agar, and in Euro- 
pean commerce as China Moss. The best-known example is OmcildTici 
lichenoides {D,E,P., iv., 174-5). Numerous glutinous cements and 
pastes are in use in India, the commonest of all being made with the water 
obtained on boiling rice. [Cf. Glue : — Hoey, Monog.^ Trade and Manuf. 

N. 7m2., 176-7 ; Notter and Firth, Theory^ and Practice of Hygiene, 1896, 

808; Journ. 8oc. Chem, Indust., 1904, xxiii., 1189-92; Isinglass Day, 

Sea Fish and Fisheries of Ind. and Burma, app. cxl.-cxlv.] * 

Y Y A T A UFAGTU T F D. .P., 

Birdwood, Ind. 1880, ii., 218 ; Mukharji, Ifann/. Ind., m., OS- 7 

1888, 148-50 ; Watt, Ind. oi DeZ^i, 1903, 170-93. , vory. 
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BLBPHANT . — No account of Ivory would be complete without some mention 
of the Elephant. In the Dictionary will be found a fairly detailed account 
of the Indian species. From the most ancient classic times this sagacious 
and most useful animal has been known, and the methods of capturing and 
taming it can hardly have been changed materially for the past two thousand 
years. The Hindu god Qanesha (son of Siva) is represented with an elephant’s 
head on the body of a man. In the Rig Veda the elephant is the animal 
with a hand, and in the Atharvan he is the mightiest of animals. In the wars 
of the Ramayana and the Mahahharata, elephant corps were employed and 
Indra’s Vahan is the elephant Airavat. According to Monier Williams (^Buddhism, 
23-4, 84, 525), the elephant is with the Buddhists the most sacred of animals. 
Among European writers, Megasthenes (300 B.c.), Strabo (25 b.g.), Arrian 
(Indiha^ 150 A.r>. ; ed. McCrindle, 213) and ^lian ,(250 a.d.) give full par- 
^ ticulars regarding the manner of hunting and capturing the elephant, the degree 
of its domestication and its use in warfare. Strabo (xv., 1, 41-3, 704-7) gives a 
chapter on the Tcheddahs that might be read as an abridgment of Sanderson’s 
corresponding chapter in Thirteen Y ears Among the Wild Beasts of India, The 
African elephant appears to have similarly been tamed, and the Carthaginians 
employed them as fighting animals. The inscription at Adule (recorded by 
Cosmas, 545 a.d.) alludes to this special use. [C/. Vincent, Periplus, app., 56.] 
During the ascendency of the Roman Empire, elephants became quite common 
in Europe ; but they ultimately disappeared, and for several centuries seem 
to have been altogether forgotten, and what is most significant, the African 
elephant, since the fall of Carthage, has hardly since been in such a complete 
state of domestication. 

Passing over a gap of several centuries, little is said even of the Indian ele- 
phant, till Abd-er-Razzak (Narr. of Journ. in Ind.y 1442, in India in \^th Century j 
(Major, transl,), 27, 36) described the elephants owned by the King of Vijayanagar 
near Bellary, and the method of capturing and taming them then prevalent. 
Nicolo Conti, speaking of Ava {Travels in the East, in India in lUh Century, 
11-2, 37), alludes to the white elephant owned by the king. Athanasius Nikitin 
{Travels in India in 15th Century, 12) discusses the elephants seen by him. 
Varth^ma {Travels, 1510 (ed. Hakl, Soc.), 125-31) gives a most graphic account 
of the city of Vijayanagar and vivifies the ruined elephant stables, which in 
their desolation are to-day objects of special inspection by the curious. Garcia 
de Orta published at Goa the first edition of the Colloquies (1563, xxi.), and 
in that work we are given the Arabic name fil, the Deccan name ati, the Kan- 
arese aceti, the Malabar aue, and the Ethiopian ytemho. Mention is made of the 
large amount of African, ivory annually imported into Cambay, and of the ex- 
istence of wild elephants in Orissa, Bengal, Patna, Pegu, Martaban, Ceylon and 
Siam. This is followed by Acosta {Tract, de las Drogas, 1578, 417-48), who 
gives for the time when produced two admirable plates showing the wild and 
tame elephant with its war howdah. In tHe Voyage of Linschoten, some 
additional useful facts are told of Indian elephants. Baber {Memoirs, 1525 
(Leyden and Erskine, transl.), 315-6) enumerates and briefly describes the 
' animals and plants seen by him in India which he regarded as peculiar to that 
country, and assigns the first place to the elephant, which he speaks of as abun- 
dant in parts of the country where, during the memory of living man, no wild 
elephants have been known. AbulPazl (Am-‘i-Ayfc6an, 1590 (Bloclimann, transh), 
117, etc.) details the particulars of the Emperor’s elephant stables, and of the 
rearing of that animal \mder domestication. Barbosa {Coasts Bast Africa and 
Malabar (ed. Hakl. Soc.), 167-8) furnishes an account of how elephants were 
caught in Ceylon and exported to India. Subsequent to the dates mentioned, 
many European authors have contributed to the stock of present-day knowledge 
regardiug this most useful animal. [C/. Pyrard, Vby. E. Ind., etc., 15^1 (ed. 
Hakl. Soc.), ii., 343-6; Clusius, Hist, Exot. PI., 1605, 166, 260 ; Terry, Foy. E. 
Ind., 1622 (ed. 1777), 134 (gives a long and most iaterestirig account of the 
.domestication and uses of the elephant in India); Mandelslo, ^rm^;eZa, 1662, in 
Oleariue, Hist. Mmcovy, etc., 61; TavemieT, Travels Znd., 1676, ii., 161, 317 ; 
Thevenot, Travels in Levant, Indostah, etc., 1687, pt. iii., 45; Ovington, Voy. 
Suratt, 1689, 191-4; YryeT, New Acc. B. Ind. and Per s., 1672-81, 35, 96, 211; 
Milbum, Or. Comm., 1813, i., 63 ; etc., etc. For recent works consult citation given 
in tlae D.E.P., Hi., 208-9 ; also Journ. Bomb. Nat. Hist. Soc., 1895-7, x., 133-5 ; 
The Elephant in Burma, 1897-8, xi., 322-6, 336 ; 1903, xiv., 151-5 : Jardine, 
Elephant Shooting, xiv;, 160-2; Blanford, Ea. Br. Indi {Mamvmalia), 463-7.] 
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Distribution. — The elephant frequents the forest-clad portions of 
India and Ceylon from about Dehra Dim in the north along the foot of 
the Himalaya to Assam, Chittagong, Burma, Siam and Cochin-China, 
also in the forests of the Deccan, the Western Ghats, Mysore and South 
India. As a rule the elephant does not ascend much above 5,000 feet, but in 
Manipur and the Naga hills (Japvo) it has been met with at close on 8,000 
feet. The chief centres of capture are in Assam (Garo hills more especially), 
in Mysore and Ceylon. It is generally ajSirmed that while all the Indian 
elephants constitute but one species — apart from that of Africa— there 
are several very distinct races such as those of Nepal, Assam, Burma and 
Mysore. The Nepal animal is small and especially adapted for life in a 
hilly country ; the Shan elephant is tall, massive and handsome, but like 
the Ceylon race is often tuskless. Those of Burma and Chittagong are 
small and well suited for hilly countries, while the Assam animal is large 
and massive, hence better adapted for hunting purposes. The Natives 
classify the recognised races into Icumeriah^ the royal or princely, the 
thoroughbred ; mirga, a tightly built and long-legged, arched-backed 
animal, suggestive of the deer mirga ; and dwasdla, the intermediate of 
the two former and the ordinary domestic or working elephant, the mirga 
being used in quick marching. 

In India the animal is caught purely and simply for domestic pujcposes 
and is never (as in Africa) ruthlessly destroyed on account of its ivory. 
It is now captured exclusively by the kheddah system, and' never by the 
cruel methods in pits, etc., formerly pursued. But there seem indica^ 
tions that, far from being exterminated, the Indian elephant is increasing 
in a higher ratio than the captures, and that the time may come when 
it may be necessary to keep the multiplication under control, so as to 
protect the cultivation of the tracts adjacent to the forests. 

The chief Indian mart where elephants are ofiered for sale appears to 
be Sonepoor, near Patna, the mela there held being some time in October 
or November. An elephant costs about £40 to capture, and maybe sold 
for £150. A full-grown elephant will weigh from 3 to 3 J tons, and stand 
from 7^ to feet at the shoulders. It is an adult at twenty-five years 
(but a calf may be obtained at thirteen to sixteen years), and its full age is 
120 years. The only pace of the elephant is the walk, capable of being 
increased to a fast shuffle of about fifteen miles an hour, but for short 
distances only ; it can neither trot, canter nor gallop. It cannot jump, 
can never have all four feet off the ground at one time, and hence a trench 
7 feet wide is to it impassable, though the step of a full-grown animal is 

feet. The elephant will eat 600 to 700 lb. of green fodder, but is usually 
under-fed, getting 250 to 400 lb., and is fed mainly on leaves and 
boughs of trees. Most of its ailments proceed from unsuitable or 
insufflcient food. 

IVORY {BLBPHANT^S TOOTH).— Mention has been made of the 
fact that the Ceylon elephant has frequently no tusks. In India a tusk- 
less male is called a mukna. The tusks of the Asiatic animal are con- 
siderably less valuable than the African. As a rule, the nearer the equator, 
the larger, finer and more expensive the ivory ; but there are in addition 
many local manifestations. African ivory is closer in grain and not so 
liable to turn yellow nor to warp and split as the Indian; moreover, the 
ivory of the east coast of Africa is superior to that of the west. By 
- dead ivory ” is meant ivory that has been found on the ground or 
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stored for a considerable time, until it has lost the oil or gelatine that 
gives elasticity to green ivory.”’ All the finer and more expensive ivory 
carvings are, as a rule, done on the best African ivory ; and even in inlaying, 
the hair lines are invariably in the bluish- white African article, the larger 
patches being in the dull chalky Indian quality. For the miscroscopic 
structure of ivory, consult Hanausek (Micro. Tech. Prod. (Winton and 
Barber, transl.), 1907, 422-8). 

Perhaps one of the oldest samples of Indian ivory on record is that 
mentioned by Stein (Ancient Khotan, 1907, 209, 222, pi. xlviii). This was 
found in the Khotan oasis and dates from about the 8th century. As a 
curiosity, it may be mentioned that in the armouries of the Indian princes a 
large number of daggers will be found, the hafts of which are made of fossil 
or of wabus ivories. Some of these weapons have often histories that carry 
them back for one or more centuries ; hence the traffic in conveying these 
special forms of ivory from Siberia or even from Greenland to India, mostly 
by tedious land routes, must have existed long anterior to the present 
methods and channels of commerce. For the microscopic appearances of 
the various fossil and other ivories, confer with Hanausek (Lc. 426-9). 

Centres of Ivory Carving, etc . — There are four localities in India 
and one in Burma that may be spoken of as specially noted for their 
artistic ivories. These are Delhi in the Panjab, Murshidabad in Bengal, 
Mysore and Travancore in Madras, and Moulmein in Burma. Here and 
there all over the country ivory carving and ivory turnery are met with, 
but the five localities named produce by far the best work. The chief 
artistic workers in India are Hindus. 

Ivory Turnery, though less artistic, is even more widespread than 
carving : in fact, most towns have a few workers of this class. Small 
articles are made by them, such as bracelets (bangles), chessmen, antimony 
boxes, etc, etc. Some of the better known locali’ties are Agra, Alwar, 
Bikanir, Jodhpur (more especially Pali), Amritsar, Ludhiana, Patiala, 
Tippera, Tirupati, Goddvari, etc. With the Sikh the use of a comb is 
almost a religious observance. It is no wonder, therefore, that in Amritsar 
and other towns of the Panjab, ivory combs of great beauty are to be had. 
Here and there fabulous sums are expended on special chairs, howdahs 
and thrones made of ivory, or rather veneered with ivory ; so also in the 
purchase of mats and fans woven by threads cut from the tusk. Ivory 
mats are often made at Delhi, Bharatpur, Murshidabad, Tippera, etc. 

Ivory Inlaying. — In many parts of India wood is inlaid with ivory, 
but there are three localities that are specially noted for the superiority 
of this class of work. These are Mysore in South India, Hoshiarpur 
m the Panjdb, and Monghyr in Bengal. Bone is sometimes used as an 
■inferior substitute for ivory in inlaying. 

Trade in Ivory. — The EXPORTS of Ivory (raw and manufactured) 
from India appear to have been declining for some years past. In 1876-7 
they were valued at Es. 55,582 ; in 1886-7 at Es. 48,311 ; in 1896-7 
at Es. 60,501 ; but for the years 1901-7 have been Es. 27,740 in 
1901-2 ; Es. 27,827 in 1902-3 ; Es. 26,795 in 1903-4 ; Es. 26,956 in 
1904r-5 ; Es. 44,655 in 1905-6 ; and Es, 49,583 in 1906-7. The imports, 
on the other hand, seem to fluctuate very greatly, but on the whole 
the supply of raw ivory seems to be declining and manufactures in- 
creasing. Thus the raw and manufactured ivory imported in 1876-7 were 
valued at Es. 24,55,637 (raw accounting for Es. 24,15,514) ; in 1886-7 
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tli6 figures were Ps. 28,81,19^ raw and Ps. 1,46,762 manufactured , ten 
years later (1896-7) the total of both kinds was only Ps. 23,19,229 ; and 
in 1903-4 the figures returned were raw ivory Ps. 18,20,766 and manu- 
factured Ps. 2,35,809 ; in 1905-6, raw Ps. 14,52,379, and manufactured 
Ps. 2,41,699; and in 1906-7, raw Ps. 12,71,754, and manufactured 
Ps. 2,24,984. 

Thus India is by no means self-supporting in the matter of ivory, but, 
as shown above, it has for several centuries procured large supplies from 
Africa. In Indian commerce ivory is spoken of as “ elephant’s tooth,” 
but a second substance is called “ fish tooth.” This is of a dirty oily -Fish. Tootii. 
yellow colour, with the texture looking as if crystallised into patches. The 
significance of being called in every language of India by the same name 
is suggestive of a foreign origin. It is, as already explained, highly valued 
for sword and dagger hafts, and is more extensively so used than ordinary 
ivory. It would appear to be mainly if not entirely the so-called fossil 
ivory of Siberia — the ivory of the mammoth — a substance that has lain 
for countless ages in the frostbound drifts of Liakoff and New Siberia. 

It is also just possible that a fair proportion of the machld-lca-dant of India 
is hippopotamus or even walrus ivory, the latter, along with fossil ivory, 
having found its way to India across the land frontier. In factj from the 
antiquity of the daggers, etc, with fish-tooth hafts, it seems highly probable 
that the traffic in the commodity mentioned was a very ancient one — alone 

destroyed by the growth of fire-arms. 

[Cf. Monographs, Ivory Carving: — Dutt, Bengal, 1901; Stubbs, V, Prov., 

1900 ; Ellis, P6., 1900 ; Burns, Bombay, 1900 ; Donald, Assam, 1900 ; Thurston, 

Madras, 1901; Pratt, Burma, 1901; Maskell, Cantor Lect. on Ivory, in Journ. 

Soc Arts, Nov. 2, 1906, liv., 1127-42 et seq. ; Journ. Ind. Art (many passages).] 


JAT P A, Linn. ; FI. Br, Ind.^ v., 382-4 ; Gamble, Man. Ind, d. .P., 
limbs., 1902, 612-3; Talbot, Ust. Trees, etc., 1902, 309-10; Praia, Beng. ^., 646-9. 
Plants, 1903, ii., 941; Brandis, Ind. Trees, 1906, 576; EuPHOEBiAOEiE. 

A genus of woody plants, chiefly natives of America. Four species are 
indigenous to India and three others naturalised or cultivated. 

JT C cas. Linn. ; Rea. Bot. Surv. Ind., iii., 101, 276. The Physio Nut, ha^- 
berenda, safed aremd, rattanjot, magalieranda, Jcaat-amunaJc, thinbaw-Tcyetsu, etc. 

An evergreen shrub, indigenous to America, but cultivated in most parts (n India. 

Garcia de Orta (1663, Coll., xviii.) describes certain seeds which he calls 
curcas, but it is perhaps doubtful if he refers to the seeds of the Present species. 

Wf Ball, Bev. of Garcia de Orta in Proc. Roy. Ir. Acad., ser. 3, 1889-91, i., 405.J 
Hevne regards the milk of this plant as possessing “the exclusive property 
of “ oxydating silver.” When dried in the sun the juice forms a reddish bro^, Juice, 
brittle substance like shellac or kino, and is also stated to dye linen black. The 
seeds yield about 30 per cent, of a pale yellow oil, incorrectly known as Croton 
Oil, which is used for burning, in medicine as a purgative and emetic, and as an Oil. 
application in cutaneous diseases. It has also been recommended as a substitute 
for olive oil, in dressing of woollen cloths, and as a good drying oil- Nt^erous 
cases of poisoning are on record through eating the entire seed, though used by the Seed. 
Natives as a purgative. Gamble states that in Madras the fruit is sometimes 
coUected and sold, and in Assam the leaves are occasionally used to feed the en Leares. 
silkworm, when other leaves are not available. [Cf. Heyne, TracM on Ind., 

1814, 242, 246 ; Pharmacog. Ind., 1893, hi, 274 ; Nicholls* Textbook T^p.Agr^, 

1892 206 ; Henry, Boon. Bot. China, 1893, 61 ; Kirtikar, PoTSon. PI. Bo^., 

1896* i., 69 ; Waring, Med., 1897, 12^6 ; Woodrow, Qard. %n Ind., 1899, 

^ Man. Gard. Ind. (ed. Cameron), 1904, 417.] 
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J. ' glandulilera, Roxb. ; Idl-hherenda, undarhihi, addalai, dundigapu, etc. A 
small shrub common throughout the hotter damp tracts of India, often grown as 
Dye. a hedge. Reputed to produce a green dye. The seeds afford a light yellow 

fluid oil, which has for long been used as an external application in rheumatism 
Medicine. and paralytic affections, but is seldom administered internally, though spoken 

of as a purgative. [Cf. Pharmacog. Ind., 1892, hi., 272-3.] 

B. .p., JUGLAN GIA, Imrn.. ; FI Br, Ind., v., 595 ; Gamble, Man, 

iv., 549-52. Ind, Timbs., 662-3 ; Brandis, Ind, Trees^ 619-20; JuaLANDEiE. The 
Walnut. Walnut Tree, alchroi, dlckor, JcahsJiing, hoi, dun, ughz, tTiitcha, etc. A large 
deciduous tree of the Himalayan forests from Afghanistan to Bhutan 
at 3,000 to 10,000 feet, and the hills of Upper Burma ; also cultivated on 
the Himalaya, the Khasia hills, and occasionally in gardens on other 
temperate tracts. 

The utilisation of the walnut and, accordingly, its cultivation in India date 
Timber. from very remote times. Its chief value lies in its timber. The most important 

use of the wood is for gunstocks, and as the European supply is becoming ex- 
hausted, Gamble points out that it is a matter for serious consideration whether 
the tree should not be more extensively and systematically cultivated in India. 
In Kashmir and throughout the Panjab it is used for ornamental carving, turnery 
and fancy work. The average weight is about 44 lb. per cubic foot. The huge 
Burrs. warts or “ burrs ” growing on the stem are also exceedingly valuable, the wood 

of which is prized by cabinet-makers for veneer work. It is said that a good 
burr may be valued at about 20^. per cubic foot. These burrs have at times 
been largely exported from Kashmir to France, and Lawrence (ValUy of Kushr 
mir, 1895, 352-4) mentions that in one year countless numbers of trees were 
destroyed by cutting out the burrs, for which a large demand then existed. 
The bark is employed as a Dye and Medicine and is exported to the plains, where 
Medicine. it is used for cleaning the teeth. The fruit, which ripens in July to September, 

is an important article of food in Kashmir and the North-West Himalaya generally 
and is largely exported to the plains. The kernel jdelds a good description of 
Oil. oil, while the rind is employed for tanning and dyeing. Lastly, the twigs and 

leaves are utilised as Foddeb. [Cf, Moorcroft, Travels Himal, 1841, ii., 
145-50 ; Bentham, Eev, of Targioni-Tozzetti in Journ. Port, Soc., 1855, ix., 166 ; 
Be C&ndo]le,Orig, Cult. Plants^ 1884, 425-7 ; Ind. For, 1892, xviii., 383-5; 1896, 
xxii., 48; Henry, Peon. Bot. China, 1893, 48; Agri. Ledg., 1902, No. 1, 54; 
For. Admin. Rept8.'\ 


L 

LAG NA lA VULGA I , Seringe ; FI, Br. Ind., ii., 613; 
Dutbie and Fuller, Field and Garden Crops, 1883, ii., 48-9, t. xlviii ; 
Dutbie, FI. Upper Gang, Plain^ 1903, 365-6 ; Cooke, FI. Pres. 1903, i., 

546-7 ; Brain, Beng. Plants, 1903, i., 519 ; Cucuebitace^. Tbe kaddu^ 
lauhi, tumri, hod/u, tihta Idu, tumba, irdo, hunddnuga, etc, A cbmbing plant 
found wild in Indi^, tbe Moluccas and Abyssinia. As a result of cultivation 
tbe fruit assumes many different forms, tbe best known of wbicb are tb^ 
Pilgrim’s Gourd, tbe Bottle Gourd, tbe Trumpet Gourd, and tbe Calabasb. 

This plant is extensively grown in many parts of India for its Fbuit and 
succeeds best on heavily manured soil. Sowing may take place as early as 
February or as late as July, but for rainy-season crops two sowings are made, 
the first in April, the second in June. It is best to sow the seed where the plants 
are to grow, and about six feet should be left between each. The cultivated 
forms are all eaten both by Europeans and Natives. By the former, the fruit is 
boiled when young and used as a vegetable marrow; by the latter it is sliced and 
cooked in curry, or the pulp is eaten with vinegar or mixed with rice. The dried 
shell of the bottle-shaped gourd is used by the Natives for holding water or as 
oil bottles, while the small wild form, tumri, is used for making the stringed 
instrument, the aitar, and the wind instrument, bm. The seeds yield a clear, 
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limpid Oil which is medicinal. The pulp of both the wild and the cultivated Oil. 
forms, as also the leaves, are purgative. \Cf. Asa Gray, Scient. Papers, 1889, i., 

330-2; BasU, Agri. Lohardaga, 1890, pt. 1, 78-9; Pharmacog. Ind., ii., 67-8; 

Gollan, Ind. Veg. Qard., 1892, 116 ; Banerjei, Agri. Cuttack, 1893, 115 ; Woodrow, 

Card, in Ind., 1899, 331 ; Firminger, Man. Qard. Ind. (ed. Cameron), 1904, 168-9.] 

LAG TR MIA, Linn. ; FI Br. Ind., ii., 575-8 ; Gamble, 

Man. Ind. Timhs., 371-6 ; Talbot, List Trees, etc., 1902, 175-6 ; Cooke, 5 1-4, 
FI. Pres. Bomb., 1903, i., 512-4; Brandis, Ind. Trees, 337-40 ; Lyth- 
RACEiE. A genus of trees or shrubs containing 18 species — natives of 
South-East Asia. Burma may be spoken of as the centre of the genus. 

L. Flos- eginse, Retz. ; Pec. Bot. Surv. Ind., hi., 213. The jarul, ajhar, taman, 
kadali, adamboe, eikmwe, pyinma, etc. “ The chief timber-tree of Assam, 

Eastern Bengal and Chittagong, and one of the most important trees of Burma.” 

It also occurs in Chota Nagpur, the Circars and the west coast from the South 
Konkan southwards. It is commonly cultivated as an avenue tree. Is chiefly 
found along river-banks and on low swampy ground, but occurs only sporadically. 

No special care is taken to propagate the plant. It is ready to be felled 
when thirty to fifty years of age. The timber is used for shipbuilding, boats Timber, 
and canoes ; for construction of carts, etc. It has also been employed for gun- 
carriages and was recommended for gunstocks, but the report on the experiments 
so far made has been unfavourable. In South India it is used for building and 
in Ceylon for casks. It is said to be very durable under water, but to decay 
soon when under ground- Hope {Jarul Timber, Ind. For., 1885, xi., 373-6), 
however, condemns the wood as not being durable and as being too readily 
attacked by white ants, but Gamble remarks that it is not quite certain the 
wood Hope refers to was in reality that of this tree. The average weight 
varies from about 40 to 45 lb. per cubic foot. A report is given by IJnwin 
(in Imp* Inst. Tech. Pepts., 292-3; also hi Agri. Ledg., 1897, No. 9, 181-3) on 
various mechanical tests made on a block of this timber. He gives the 
following results: — weight, 41*77 lb. per cubic foot; resistance to shearing 
along the fibres, 832*4 lb, per sq. inch ; coefficient of transverse strength, 5*22 
tons per sq. . inch ; coefficient of elasticity, 544*1 tons per sq. inch ; crushing 
strength, 2*762 tons per sq. inch. 

There appears to be no trade in this timber carried on in the provinces of Trade, 

India, except Assam. Of the Garo hills it is said that all the timber removed 
is exported to Bengal, and that the price of a standing tree is Rs. 6. In Cachar 
about 20,000 cubic feet are exported yearly to various places in the Sylhet 
district, and the price averages Rs. 1-2 per cubic foot. {Cf. Unwin, in Ind. 

For., 1898, xxiv,, 89-91 ; Woodrow, Qard. in Ind., 1899, 318 ; Agri. Ledg., 1902, 

No. 1, 43.] 

L. parviflora, Roxb. ; Duthie, FI. Upper Gang. Plain, 1903, 353 ; Pec. Bot. Burv. 

Ind. , 1 904, hi., 59. The tdkli, sida, dhaura, nana, honddra, chenangi, tsamhelai, zaung 
bale, etc. A large deciduous tree common almost all over India, except in very dry 
regions. It is of considerable economic importance since the timber is in demand Timber, 
for general purposes such as house-posts, beams and rafters, door and wdndow 
frames, agricultural implements, carts and boats. It also yields a good charcoal. 

The average weight is about 53 lb. per cubic foot. The bark has been employed 
in tanning and as a black colouring agent. It also yields a fibre used in Chota Fibre, 
Nagpur for ropes, and the gum is said to be sweet and edible. The tree is one G-um. 
of those on which the tasar silkworm is reared. 

LA AND TALL W. — The rendered fat of the pig forms the jy, ‘ 
valuable commercial product Lard. A similar substance prepared from iv., 64, 
cattle and sheep is Tallow (see Live took, p. 754 ; also ils, pp. 813-4, 819) . 

Space cannot be afforded to deal with these substances separately. Speaking 459 _ 0 o. 
of lard, the best is the so-called Leaf Lard. This is derived firom the fat Lard, 
surrounding the kidneys, and from the flaky layers below the skin. In 
European trade two other qualities are prepared from the softer and more 
fusible parts of the fat, and are known as second and third quality lard. 

Lard.— The following information regarding the manufacture in Calcutta 
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is communicated by Mr, I. H. Buxkill, from information derived from 
Mr. S. Erancis, superintendent of the pig slaughterhouse, Calcutta. 
Formerly lard was made by three large firms and several small houses, 
but lard-rendering is now carried on by a few small Native concerns only, 
and these are situated round the municipal pig slaughterhouse. With the 
disappearance of large and responsible firms, the quality of the lard has 
degenerated. The manufacture goes on all the year, but the beginning of the 
hot weather is the busiest season, because then most pigs are brought in. 
Two kinds of pig are slaughtered ; one, bred in Calcutta, is called the 
“ China-pig ” ; the other, driven in from the villages of Bengal, is called the 
country pig.” The former is white, the latter black. The animals are 
slaughtered in the early hours of the morning and lard-rendering begins in 
the forenoon. The rendering house consists of a small room and a larger 
godown, where the lard is cooled and stored. The rendering is done in an iron 
pan about two feet across and eight inches deep, placed over a slow fire. 
Scraps of fat of all shapes, but none weighing more than three or four ounces, 
are washed in water for about two hours and then heaped up in the pan to 
above the level of the rim. When the lard is thoroughly melted it is 
poured out of the pan through a double thickness of cotton-mushn into 
an earthenware vessel, where it stands to set. Several times a day during 
setting it is stirred gently for about half an hour. The time taken in 
setting varies with the nature of the animal from which the fat has been 
obtained. Lard from the ‘‘ China pig ” takes about two days to set,. that 
from the “ country pig ” a much less time, and the lard is of better-quality. 
Lard thus manufactured will keep for about two months only, but formerly 
for a much longer time — a circumstance due apparently to the fact that 
fat of the freshest and best quality is not always used. 

The best quality of lard is much used in cooking and in preparing 
ointments, etc., the second in the manufacture of lard oil, the third as a 
low-grade oil in soap-making. The oil is manufactured by exposing the 
lard in woollen bags between wickerwork to a pressure of about ten cwt. a 
square inch in the cold for about eighteen hours. The oleine thus obtained 
is pure, colourless and limpid. It is employed as an adulterant for olive 
oil in France, and for sperm oil in the Eastern States of America. It is 
also esteemed as a lubricant and is used for illuminating. In Medicine, 
lard has long held the principal place as a medium for the exhibition 
of other substances, as ointments, etc. As an external appHcation it 
possesses emollient properties, and is extensively employed in external 
inflammations, bruises, sprains, and in various skin eruptions. 

Tallow, as already stated, is prepared firom beef or mutton and goat 
fat, or a mixture of these. It is a harder and less fusible fat than lard. 
The rendered tallow is refined by boiling with water ; is often bleached by 
means of nitric acid, and employed as a lubricant and for soap and candle 
making. When intended to make moulded tallow-candles, the finest 
mutton suet can alone be used, but for “ dips ” the refuse from the moulded 
candles or the cheapest taUoW (a mixture of all animal fats) may be em- 
ployed. Hoey {Monog. Trade and Manuf, N, Ind.y 174) speaks of the candle- 
makers of Lucknow using charU (fat), but though he deals most minutely 
with the industries of that city, he makes no reference to the lard and 
tallow manufactures. So again, speaking of soap manufactures, he states 
that (bullock and buffalo fat and tel, either castor or linseed) is 

employed. 
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Trade in Lard and Tallow.— foreign, traffic in Laed appears to Trade • 
be declining. Tbe exports in 1876-7 were valued at Rs. 3,22,826 ; in Lard. ' 
1886—7, Es. 1,93,823 ; in 1896—7, Es. 67,900 ; and for the past five years 
they have been 1902-3, Rs. 52,810 ; 1903-4, Rs. 30,526 ; 1904-5 

Es. 15,500 j 1905—6, Es. 18,750 j and 1906—7, Es. 15,747. Corresponding 
with this change in the traffic, the IMPORTS may be said to manifest an imports 
expansion : in 1899 they were valued at Rs. 26,952 ; in 1900-1 at Es. 

47,058 ; and for the past five years have been : — 1902-3, Rs. 61,462: 1903-4 
Es. 70,610 ; 1904-5, Rs. 55,454 ; 1905-6, Rs. 59,536 ; and 1906-7, Es. 92,37o! 

The traffic in Tallow corresponding to the lard just given was as follows : Tallow 
— EXPORTS were in 1876-7 valued at Rs. 31,234 ; 1886-7, Rs. 54,097 Exports. 
1896-7, Rs. 95,574 ; and during the five years ending 1906-7 were valued 
at Rs. 1,70,721, Rs. 2,17,828, Es. 1,30,999, Rs. 1,11,256, and Es. 80,404. 

Thus it may be said this export traffic is, on the whole, an expansion. The 
IMPORTS in 1876-7 were valued at Rs. 62,671, and for the past 'seven imports 
years have been 1900-1, Rs. 3,46,570; 1901-2, Rs. 5,51,976 ; 1902-3 
Es. 3,84,402 ; 1903-4, Rs. 5,93,127 ; 1904-5, Rs. 6,80,054: 1905-6 

Es. 8,16,706 ; and 1906-7, Rs. 9,14,834. 


Nearly the whole of the Lard exported from India goes from Bengal 
to Mauritius. Formerly a fair amount was consigned to Reunion and to 
the Straits Settlements, but for some years past both these countries 
have discontinued their demands. India, as shown above, imports lard, 
and by far the major supply comes from the Straits, and recently froni 
China (Hongkong), but Burma may be described as the receiving province. 
Of the total imports in 1903-4, viz. 316,111 lb. (the largest quantity for 
the past five years), valued at Rs. 70,610, Burma alone took 303,727 lb., 
valued at Rs. 65,203. The returns of the coastwise traffic do not show 
la,rd separately from “ Other Provisions,” so that it is not possible to 
discover to what extent Bengal or the other provinces of India are com- 
peting with the Straits for a share in the Burmese market. 


Bengal. 


Burma Demand, 


SpeaMng of the traffic in Tallow, it is curious that while Bengal is 
the province most concerned in lard, the tallow traffic is concentrated 
chiefly in Bombay. The foreign Expoets in 1906-7 were 4,135 cwt., Bombay 
valued at Rs. 80,404, of which Bombay exported 3,517 cwt., valued at 
Es. 69,601. Of the receiving countries, Arabia seems to manifest the 
most constant demand, taking 2,260 cwt. out of the total. Impoets,— A 
curious feature of the tallow traffic may now be mentioned, namely 
that Bombay, followed by Burma, takes by far the largest share of 

imported taUow to the extent Large importe. 
ot 00,837 cwt., valued at Es. 9,14,834, and of these amounts Bombay 
took 23,o25 cwt., Burma 6,433 cwt. The countries of supply were the 
United Kingdom, 19,604 cwt., and Belgium, 6,288 cwt. There is no 
mention of re-exports, so that India would appear to be by no means 
self-supporting in its lard and tallow Supplies. [Of. Hurst, IMrio. Oils 
Fak, etc. 1896, 180 ; also Soafs, 1898, 119-20 ; Blyth, Food Compos, 
and Anal., 1903, 310-6; Leach, Food Inspect, and Anal., 1905, 451-6).] 


■n IVU , lAvm.; FI. Br. Ind., ii., 179-80; L. .p., 

Hutffie and Fuller, Field and Garden Crops, 1883, ii., 15, t. 32 ; Church 6 0-4. 
Food-^ams of Ind., 132, t. 24 ; Bee. Bot. Surv. Ind., i., 41, 151 • ii. 48 ' 

Gang. Plain, 260 ; Cooke, FI. Pr ’. 

Bomb., 1903, 1 ., 360; Leguminos^. The Chickling-Vetch, M dri, latri, 
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teora, tiura, cJiurdl, IdJch (or Idc), laWiori, Idng, etc. An annual herb which, 
according to De Candolle, is indigenous to the region that extends from 
the Caucasus to Northern India. 

Cultivation and Area, etc.— This vetch is cultivated throughout 
India as a cold- weather crop, and has the reputation of germinating on 
land too dry for other rahi crops. To this fact is largely due its value 
agriculturally. It can take the place of other crops when the October 
rain has failed, and as an article of food it is remarkably cheap. Statistics 
of actual cultivation are not available for the whole of India, so that a 
complete statement of the total area cannot be furnished. The following 
particulars of a few provinces are, however, instructive.^ In 1904-5 the 
Central Provinces had an area of 363,504 acres, chiefly in Nagpur 
(163,632 acres) and Chhattisgarh (152,046 acres) districts. Berar appears 
to have had 14,408 acres. Bombay (excluding Sind) 18,656 acres, mainly' 
in Broach. Sind by itself had 232,070 acres, chiefly in Larkhana district 
(142,014 acres). The United Provinces do not appear to have published 
the area recently, but some few years ago the acreage devoted to the^ crop 
was said to have been 56,100 acres. No returns of any kind are available 
for Bengal, Assam, Burma, the Panjab, Eajputana and Central India, 
nor Madras. There is no evidence, however, that these provinces materi- 
ally aflect the total Indian production. The two chief areas are the 
Central Provinces and Sind. 

Tillage and Yield.— To give some conception of the methods of culti- 
vation, yield, etc., of this pulse, the admirable account, given by Mollison 
{Textboolc Ind. Agri., 1901, ii., 29 ; iii., 78-80) may be here drawn upon. 
Lang, he says, is almost invariably grown alone, though a slight admixture 
may be found in gram [Cicer arietinum) fields. It thrives best on deep, 
retentive, black soils. In the Deccan it is chiefly a second crop in rice-- 
fields, but in Gujarat it is the sole crop of the year. In Broach it is gener- 
ally raised on low-lying fields liable to be flooded by heavy rain, all fields; 
which become waterlogged and too wet for cotton being commonly sown 
with Idng. Tillage operations begin by ploughing after the first fall of 
rain. If the rains are unfavourable for cotton, the field is kept for Idng 
and repeatedly harrowed during July, August and September. No manure 
is applied, but the ground is carefully prepared, since Idng grown on clean 
ground is a good preparation for cotton in the succeeding year. Sowing 
takes place in September or early in October, and the seed-rate varies 
from 35 to 40 lb. per acre. The seed is dropped in the plough fmrows 
in rows about a foot apart, and the surface levelled and pressed imme- 
diately after. No weeding is required, and the crop ripens in February 
about four and a half months after sowing. It is reaped before it is 
fully ripe, formed into small heaps in the field, and allowed to dry for 
a week. When dry it is threshed out under the feet of bullocks and 
winnowed in the ordinary way. The cost of cultivation is stated to be 
Es. 13-12 per acre. In a well-grown crop the weight of pulse almost equals 
the weight of fodder. From full average .crops in Broach, Mollison found 
the outturn of pulse to vary from 925 lb. to 1,068 lb. per acre, and of fodder 
from 1,220 lb. to 1,405 lb. Ldng is cultivated chiefly as a Fodder, but 
as it is cheap- and easily grown, it is considerably used as Food by the 
poorer classes, principally in the form of bread, or porridge. 

. Bvil I^eputation.—Mxich. interest has been, for a century or mor^, spasmodically 
^ected to this pulse, on account of its evil reputation of causing paralysis 

704 



LATHYRISM 


of the lower extremities, when eaten continuously for any length of time. But 
it might be said that the whole family of Legtjmikos^, much as we use them, are 
in some respects a suspicious family. A few years ago I gave attention to this 
particular pulse, and in consequence placed before the members of the Medical 
Congress of Calcutta (1894) the results of my inquiry. I then pointed out that 
it exists in two sizes, the smaller form being known in Chhattisgarh as lakhdH Distinct 
and the larger in Nagpiu and Bhandara as lakh. The former is sown earlier than Eaces. 
the latter. Its seeds are broadcasted over the flooded rice-flelds (towards the 
close of the rains), while the latter is sown on rich black, dry soils, on land 
ordinarily devoted to wheat. The opinion seemed universal that while the 
lakhori or rice-field cultivation yielded a harmless seed, the lakh or wheat-field 
crop was very dangerous. There would appear to be no botanical character- 
istics to account for this remarkable difference. 

Speaking on the dangerous property of this pulse, Major A. Buchanan, 
who has given the subject much careful study {Lathy riam Rept., 1904, 25), says, 

‘‘Continued growth of rice-land teora on rice land has produced a different race. Eice- and 
At any rate it is easy as a rule to distinguish a heap of lakh from a heap of lakhori. Wheat-land, 
but there might be a difficulty in distinguishing single seeds of the two kinds. Crops. 

The wheat-land teora or lakh is as a rule larger.” “ The weights of a hundred 
seeds of lakh varied between 245 and 110 grains, the weights of lakhori varied 
between 108 and 77 grains. The colour of the wheat-land teora is darker than 
the colour of the rice-land teora. The latter is called the yellow latri in Azam- 
garh.” In that district the people consider that the yellow latri isnon-poisonous, 
and the people of Bhandara have for many years held the same opinion. For 
our present purpose it may, therefore, suffice to thus indicate the two crops met 
with in India. 

Properties of the Pulse.— J. B. Fuller, while Commissioner of Jabbalpur, ooolring and 
suggested that the greater care taken by the people of Chhattisgarh in cooking Toxic Action, 
this grain might account for their partial immunity from toxic action. The 
grainT he explained, is in Raipur commonly parched before being ground, and 
the husk of the grain is, moreover, separated and not eaten. This causes a 
loss of 25 per cent, in the weight — a loss which those in poverty are naturally 
averse to sustaining. The flour thus prepared is next baked into cakes {chapattis), 
or boiled with buttermilk into a paste known as mahera. This suggestion led oakes*. 
to the supposition that the poison might consist of some volatile substance 
expelled by the dry heat, or that it resided in the husk. Mr. Cleveland sug- 
gested that tiura loses its poisonous qualities when eaten along with mahua (the 
flowers of JBassia latifoiia). So also many years ago Dr. Kinloch Kirk pointed 
out that rice to be completely wholesome must be kept for some time. The influence of Age 
best rices are three years old. Rice under-kept boils thick and becomes gummy, 
and is not wholesome. Hence it has been argued that the age of the lakh grain 
may similarly have something to say to its poisonous property. 

The following chemical analysis of the pulse is given by Church (Z.c., suppl., 

13) :— water 11*1, albuminoids 24*4, starch, etc. 55*3, oil 1*0, fibre 5*4, ash 2-8. oo^o^tion. 
The nutrient ratio is here 1 : 2*3 and the nutrient value 82. 

Mention has already been made of the fact that it has for long Special 
been known that a form of paralysis, to which the name Lathyriam h been Oharacteristlcfs. 
applied, is believed to result when this pulse is eaten continuously for some 
length of time. One peculiarity of the disease (in men) is that it afiects adult 
males chiefly (1 in 10). Another, that it is the lower extremities that become 
paralysed. But similar results are produced when the pulse is given to horses, 
cattle, pigs. Investigations have been conducted at the Imperial Institute with 
a view to ascertain the nature of the poison, but the results so far attained have 
been entirely negative. The poisonous property, we are assured, is not due 
(as has been supposed) to a volatile alkaloid that might be dissipated by superior 
methods of cooking, nor to any ordinary chemical poison. Dunstan has very 
properly pointed out that it is by no means certain that the seeds sent to Europe 
for examination were actually those of the poisonous sort. But it may have 
been inferred from the observations already made that we have no simple method proved, 
by which to certain when the seeds are or are not poisonous, and can but 
procure supplies from localities where the paralysis mentioned prevails. In no 
instance does the poison exist in such abundance as to give inunediate indication 
of its presence. It is only after protracted co umption that the paralysis 
appears. In fact there would even seem grounds for suspecting that the plant 
may only be intermittently poisono , so that no particular race or crop could be 
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pointed out as the poisonous seed. The subject has been approached at the 
instance of the Imperial Institute from another point of view, namely investiga- 
tions to ascertain if the pulse possesses a poisonous fungal parasite that could 
account for the toxic action. Prof. Percival, of the Wye Agricultural College, 
failed to discover any such fungus. 

Recently the disease has been very prevalent in the Central Provinces, and 
a census showed that the number of people more or less p^alysed was oyer 
7,600. In view of this fact Major Buchanan was put on special duty to inquire 
into the cause of the spread of lathyrism, and to endeavour to find means for 
its prevention. The results of his investigations are embodied in a byilky report 
(to which reference has already been made). He gives the foUowing general 
summary: — “ It has been shown that lath 3 rrism is due to the consumption of 
Zjatihyinis ; that the disease, when it occurs in big epidemics, follows famine or 
scarcity ; ■ that it is chiefly confined to wheat-growing areas ; that failure in 
wheat is an important factor in the causation ; that the disease is chiefly found 
among the poor, and that debt is an important factor in the causation. Under 
certain circumstances Lamyrtis is a good article of diet, and it is only when the 
proportion reaches or exceeds one-half of the whole ration that paralysis is likely 
to occur.” On the other hand. Dr. A. G. Hendley (Brit. Med. Journ.y 1903, ii., 
707-9), after discussing fully this subject, arrives at the conclusion that 
i^athyrns, whilst it may possibly cause paralysis by itself, ordinarily only 
predisposes to it, that it makes the subject ready or ripe for the attack of 
paralysis, but that exposure to severe wet and cold is required actually to excite 
the sudden seizure.” “ The attack occurs after an unusually thorough wetting 
whilst ploughing, watching crops at rxight or other field work that ordinarily falls 
to man’s lot and not woman’s.” 

Trade. — No particulars can be furnished of the trade in this pulse. 
It is known to be occasionally exported. Some few years ago a sample 
of what was called “ m'dtar, or Indian Grey Peas ’’ was shown to me by a 
Glasgow corn-merchant. I pointed out that while this pulse was oc- 
sionally called mattar, the true mattar of India was the Grey or Field Pea. 
It is, therefore, most important that the present pulse should not be con- 
fused with the grey pea of India, which is as harmless and useful as the grey 
pea of Europe. The wedge-shaped pea of the present plant, flattened on 
two sides and marbled on the surface, should easily be distinguishable from 
all the peas or pulses of India, except perhaps gram {Cieer arietimmi) ; 
but while gram is somewhat triangular in section it is prominently tapered 
below into a beak, and is devoid of the marbling of Lathyrus. 

[Of. Kinloch Kirk, in Ann. Med. Sc., 1870, vii., 144-62 ; Pharmacog. Ind., i., 
490-1; Banerjei, Agri. Cuttack, 1893, 81; YoQlcis.ev, Poison, Legum. Seed in 
Ind. Peas, Analyst, March 7, 1894, 102-7 ; Hughes, Feeding Exper. with Ind. 
Peas, Aug. 1895, 169-73 ; Ind. Mus. Ann. Bept., 1894-5, 36-7 ; Ind. Med. Qaz., 
1898, xxxiii., 147 ; 1899, xxxiv., 65 ; Barclay, Agri., Ledg., 1895, No. 20, 381-2 ; 
Brit. Med. Journ., 1899, i., 1487-8; ii., 614; 1903, i., 213 ; Agri. Ledg., 1901, 
No. 10, 365-6 ; Dunstan, Imp. Inst. Tech. Repts., 1903, 234.] 

LAW lA AL Lam, j FI. Br. Ind., ii., 573; Talbot, List. 
Trees, etc., 1902, 175 ; Gamble, Man. Ind. Timhs., 371 ; Cooke, FI. Pres. 

1903, i., 511; Duthie, FZ. XJ'p'per Gang. PZam, 1903, 362 ; Prain, 
Beng. PI., 1903, i,, 602; Lythkaceje. The Henna Plant, 
mehndi, sTiudi, mangJiati, maritJiondi, henne, dan, etc. A deciduous shrub 
wild in Baluchistan and on the Coromandel coast; doubtfully so in 
Central India and the Deccan. 

Cultivated throughout India on account of its Leaves, which yield the 
“ henna,” dye and also as a garden hedge plant. The soil is repeatedly ploughed 
and heavily manured, and the seed is soaked in water for twenty-five days before 
sowing, which takes place in April and May. The plot of 1 d where the seeds 
are to be sown is formed into beds and kept flooded for some days. The seed is 
scattered on the water and sinks with it into the groomd. For three days water 
is given both night and morning; after that only once a day till the plants 
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appe above ground, when^they are watered every alternate day. When about 
2 feet high they are ready fo*r transplanting in July and August. About 6 inches 
are nipped from the centre shoot, and the young plants are then put singly into 
holes one foot apart. They are watered daily till they have recovered the shock 
of transplanting, and the fields are weeded once a month. No crop is reaped the 
fii'st year, but afterwards two crops a year are obtained, one in April-May, the 
other in October-November, for many years on end. At each cutting about 
9 inches are taken from the top shoots, and an acre yields about 20 maunds of 
dry leaves a year. 

The Dye is obtained from the leaves : these are dried, sifted, a little sarson 
oil added, then reduced to a powder. This powder may be purchased at all 
the cosmetic and dye shops in the larger towns of India, and may be seen in small 
sacks alongside of the imported anilme dyes. It is occasionally used in dyeing 
cloth, but its principal value in India is as an article of the toilet, for staining 
the finger-nails, hands and feet a dull orange colour, also for dyeing the hair 
into a bright red colour, what is often but a :&st stage in the production of black 
by the action of indigo on the original red. The use of henna as a cosmetic dates 
from very ancient times, and is universal among Muhammadan women, and to 
a greater or lesser extent among Hindus also. The seeds yield an Oil about 
wliich httle is known, and the flowers are employed in perfumery and embalming. 

[Gf. Pharmacog, Ind., 1891, ii., 41-4 ; Qaz. Shahpur Dist. Ph.^ 1897, 172-3 ; 

Woodrow, Gard. in Ind., 1899, 319 ; Firminger, Man. Qard. Ind. (ed Cameron), 

1904, 565.] 

L AD d it Its d uf eture .—Ball, Man. Econ. D.E.P., 

GeoL Ind., 1881, iii., 281-311 ; King and Pope, Gold, Coffer, Lead in 
Ohota Nagfur, 1891, 95-9, 156, 159-69; Rec. Geol Surv. Ind., 1904, 
xxxi., pt. 1, 46-7 ; Holland, Rev. Min. Prod. Ind., in Rec. Geol. Surv. Ind., 

1905, xxxii., pt. 1, 110. This metal bears among other names the follow- 
ing : — sisa, l^cndi, surh, iJcam, te aetam, khai-fok, etc. It rarely occurs 
anywhere in the native state, and ' never found in that condition in India, 

Its commonest ore is the Sulphide or Galena, surma, anjana. Other com- 
mon ores and salts are : — Red Oxide of Lead, sandhur, segapu, temamera, 

Ksang, etc. ; Litharge, murdasang, marudar singhie ; Carbonate of Lead, 
safeda, vullay, sihaydu, etc. ; Chromate of Lead, feori-wilayti ( = English 
feori, see p. 765). 

Mining. — Although lead ores have been worked to some extent in ancient Mining, 
times, at the present day lead-mining in India is practically in a dormant condi- 
tion. Holland makes the following statement with regard to it : — “ Galena alone, 
or with blende and other sulphide ores, is known in various parts of India and 
Burma, and has been worked in various places for lead or lead and silver, under 
past Native rulers ; but the mining of lead-ores has long been extinct, and the 
only recent attempt calling for special mention is that now being made to 
develop the deposits near Pang Yung in the Northe Shan States formerly 
worked by the Chinese, who left behind large heaps of slag reported to be 
amenable to profitable treatment by modem metallurgical processes for the 
extraction of silver.’' 

Manufactures. — The metal is comparatively little employed by the Natives Manu- 
of India, owing to its scarceness. It is, however, occasionally used in the manu- factures. 
facture of certain wares and alloys, as for example in Hyderabad and Lucknow, n . 
where it is a component of the alloy of which Bidri ware is made (Watt, Ind. 

Art at Delhi, 1903, 47). Both the red oxide of lead and the carbonate or white 
lead are commo^y utilised as pigments, e,gr. in lac turnery (Watt, l.c. 211-2, 

231), in Afridi waxcloth (Agri. L&dg., 1901, No. 12, 400 et seq.). Red oxide is 
largely employed for religious purposes by the Hindus, who mark their idols 
and their money with it. All married Hindu women employ it as a paint 
to give a circular spot on the forehead. In Mediciite, the monoxide or litharge. Medicine, 
the carbonate, acetate, sub-acetate, nitrate and iodide are all officinal in the 
Indian Pharmacopoeia. All these salts, except the acetate, are applied externally 
only, as sedative and cooling astringents, in varioiis skin diseases. The acetate 
is similarly used, but is also administered internally. 

Trade.— The 1 OBTS of lead from foreign countries © very considerable ; Imports; 
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in 1906-7, 102,455 cwt., valued at Rs. 16,82,550. In addition. Government 
imported 12,301 cwt., valued atRs. 1,58,840. The greater part of these imports 
came from the United Kingdom. But it has to be pointed out that the chief 
market is the supply of the tea industry with the sheet lead required for lining 
tea chests, which is admitted free of duty. This came in 1905-6 to 82,166 cwt., 
valued at Rs. 11,23,738, and in 1906-7, 57,307 cwt., valued at Rs. 8,76,730, 
and was consigned from the United Kingdom almost entirely to Bengal. In 
the year 1906-7 the chief sources of supply for lead of all kinds were as follows : — 
United Kingdom, 76,230 cwt. ; Australia, 16,001 ; Prance, 4,139 ; Belgium, 2,090 ; 
Ceylon, 2,864. The share of the Presidencies and Provinces in the imports 
were : — Bengal, 72,648 cwt. ; Bombay, 10,772 ; Madras, 6,197 ; Sind, 4,918 ; 
Burma, 3,493. 

The Export trade in Indian merchandise is a negligible quantity, but a fair 
re-export trade exists. Thus in 1906-7 it amounted to 5,293 cwt., valued 
at Rs. 46,402. The bulk of this re-export traffic goes from Bombay, chiefly to 
the United Kingdom, Arabia, Persia and Turkey-in- Asia. \Of. Tavernier, 
Travels (ed. Ball), 1889, ii., 281, 284; Masson, Journ. to Kalat, 1843, 462; 
Minerals, Offic. Correspond. Rev. and Agri. Dept. Oovt. Ind. (Proc.), Dec. 1892 ; 
Rev. Min. Prod. Ind., 1893, 14 ; 1894, 21-2 ; 1895, 46 ; 1896, 47 ; 1897, 46-7 ; 
Thorpe, Diet. Appl. Chem., 1899, ii., 407-9, 411-35, 436-8, etc. ; Dutt, Mat. 
Med. Hind., 1900, 72-5 ; Scott, Qaz. Upper Burma and Shan States, 1900, ii., 
pt. 1, 301-4 ; Rawson, Gardner and Laycock, Diet. Dyes, Mordants, etc., 1901, 
211-4 ; Journ. Soc. Chem. Indust., 1904, xxiii., 338-9, 624-5, 935, 1000, 1162-3 ; 
1905, xxiv., 28, 338, 487-8 ; 1906, xxv., 32.] 

L N E CUL NT A, Moench . ; DutHe, M. U'p^er Gang. 
Plain, 1903, 257 ; Prain, Beng. PI., 1903, i., 367 ; Ervum Lens, Duthie 
d Puller, Field and Garden Oro'ps, 1883, ii., 13, t. xxx. ; PL Br. Ind., 
ii., 179; Leguminos^. The Lentil, masdr, channangi, mohr, chanching, 
Jeerze, adaJi, misurpurpur, misur-pappu, etc. A valuable pulse, grown 
as a winter crop all over India. According to De Candolle, it is a 
native of western temperate Asia, Greece and Italy, and has long been 
cultivated in Egypt, whence it was conveyed to India. As an article of 
food it has been known from the most ancient times. 

Cultivation . — At the present day the lentil is cultivated in all parts 
of India, especially in the Central Provinces, Madras and United Provinces. 
The following is a brief summary of the area under cultivation and the 
methods pursued in those provinces about which trustworthy information 
can be obtained. 

Bengal . — Separate returns for this pulse are not recorded, hence an estimate 
of the area under cultivation cannot be given. It thrives best on a clay soil, 
since in light soils the plants wither away. In rotation following paddy (rice), 
the land receives three or four ploughings and the seed of the lentil is then sown 
October to December at the rate of about 5 seers per higha (= one- third acre). 
In some parts of the country it is mixed with barley. Harvesting takes place 
from the middle of February to the middle of April ; the crop yields about 8 
maimdsper acre. The cost of cultivation has been estimated at Rs, 2-10 per 
acre. [Cf. Basu, Agri. Lohardaga, 1890, pt. ii., 34; Banerjei, Agri. Cuttack, 
1893, 83.] 

Assam . — Cultivation is chiefly confined to the ehaparis of Kamrup, Nowgong 
and Mangaldai. In Upper Assam it is cultivated to a small extent in the Majuli. 
The crop prefers a light, loamy soil and an open situation, and generally follows 
a broadcasted dhu (rice) crop, and is sown in mixture with mustard. Sowing 
takes place within the first fortnight of November. The seed rate is 12 lb. 
per acre, if sown with mustard, but if sown alone, about 50 per cent, more 
seed is required. Harvesting takes place in March and April, and the usual 
yield is about 2 to 4 maunds per acre. \Gf. Agri. Dept. Assam Bull., 1902, 
No. 9, 11.] 

United Provinces. — The area under m dr \b not separately recorded, but in 
1904-5 peas and masur together occupied an area of 2,055,879 acres, dis- 
tributed thus: — 1,437,152 acres in Agra, 618,727 acres in Oudh. According 
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to Duthie and Fuller, cultivation is most extensive in the damper parts of these 
provinces. It is sown in all kinds of soil, but chiefly in low-lying land. Gener- 
ally it follows early rice, being often sown while the rice stalks are standing, and 
is allowed to grow up amongst them. The seed rate varies with the condition 
of the ground, but is commonly about one maund per acre. The outturn from 
unirrigated land varies from 6^ to 8 maunds per acre, but with irrigation may 
reach 10 to 12 maunds. 

Central Provinces and Berar. — In 1904-5 the area under the crop was in 
the Central Provinces, 231,756 acres, cliiefly in the Chhattisgarh, Jabbalpur and 
Nerbudda Divisions, and in Berar, 13,167 acres. It is generally sown on the 
best black soil. 

Panj^b. — No statistics of area are available. In the Jhang district, which 
is typical of the province as a whole, it is a sailaba or inundation crop. New 
alluvial soils or light lands, not good enough for wheat, are selected. The land 
is ploughed once or twice and the seed is sown broadcast, 30 to 45 lb. per acre, 
from December to January. The crop is ripe in March to April. [Of. Gaz. 
Panjdh Dist.l 

Bombay. — In 1904-5 the area was 9,791 acres, chiefly in N4sik (5,097 acres) 
and Belgaum (2,918 acres). Masur is always an unirrigated rdbi crop, and 
generally is grown alone. In Poona it is the sole crop of the year, and is rotated 
with dry-crop wheat. The soil is mixed black, but only of moderate depth. In 
September and Octboer the land is repeatedly ploughed, and in October the seed 
is drilled in rows a foot apart at the rate of 20 to 25 lb. per acre. The crop 
ripens in three and a half months, and a good outturn is about 300 lb. per acre. 
[Of. Mollison, Textbook Ind. Agri,, 1901, iii., 89-90.] 

Pood. — In India it is eaten as ddl, flaYOured with various aromatics 
and condiments, also as a component part of the dish called kichri, and 
is considered the most nutritious of the pulses. The young pod is also 
eaten as a vegetable, and the dry leaves and stalks are greatly prized as 
fodder. In Europe this pulse meal, mixed with barley flour or other 
cereal and common salt, is sold as an invalid food under the name 
Ervalenta or Eevalenta. Leather (Ind. Food-Grains and Fodders, 
Agri. Ledg., 1901, No. 10, 366) gives the following chemical analysis: — 
moisture 8*03 per cent., oil 1*06, albuminoids 23*0, soluble carbohydrates 
61*14, woody fibre 2*42, soluble mineral matter 3*54, sand and silica 0*81, 
total nitrogen 3*94, albuminoid nitrogen 3*68. As a Medicine, lentils 
have long had the reputation of being useful in cases of constipation and 
other intestinal afiections. 

[Of. Bentham, Eev. of Targioni-Tozzetti, vnjourn. Sort. Soc., 1855, ix., 139 ; D© 
Candolle, Ong. Oult. Plants, 1884, 321 ; Chiurch, Food-Grains of Ind., 1886, 138-9 ; 
Asa Gray, Sdent. Papers, 1889, i., 347 ; Kanny Lall Dey, Indig. Drugs, of Ind., 
1896, 174-5 ; Yearbook of Pharmacy, 1898, 77.] 

LI , AR L , CHALK, ete., or C lei d its It 

d M n f cture . — Although Lime (Calcium) does not exist in a 
pure state, in the form of the carbonate it constitutes a by no means 
insignificant portion of the earth’s crust, e.g. limestone rocks. Lime^ 
htcrning is the operation of driving ofi carbonic acid from the carbonate 
with the production of the oxide of calcium or Qiiickliine. This readily 
absorbs water and becomes Slahed Lime or hydrate of lime (Agri. Ledg., 
1902, No. 5, 137-47). The subject may, therefore, be dealt with under 
two great sections — C leiu C rlbo te and C lei m 1 h te. 

LIME, CARBONATE OF. — This is known in India by an exten- 
sive series of vernacular names that denote the conditions (quick- 
lime, slaked lime, etc.) and the sources (limestone, marble, chalk, shells, 
etc.). The most general name is perhaps the Hindustani chund, a word 
which in the various languages of India assumes numerous forms, such 
as chdndh, chun, cJidno, cjiunak, chundmhu, clmrna, shunnamhUy mnnam^ 
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sunna, hunna^ hunu, etc. Its most general name in Sanskrit would ap- 
pear to be sanJcJia-hJiasma, hut certain writers give also churnd (= a 
“ powder sudha, Tca'pardaka-hhasma, sukti-hhasma, etc. Its Arabic names 
appear to be kils and ahu and its Persian nurhah and akah Chalk is 
very generally known as khari-matti or kharya-mitti. Unslaked or 
Quicklime is kali-ka~chuna or simply kali or kalai^ often also called 
ahak ; Limestone is kalai-ka-fottar ; Shell Lime is sipi-ka-chuna ; tbe 
lime from Limestone Lime being Icattal-ka-ckuna ; Marble is marmar ; 
Fossil Corals are sang4-yahada, 

Tbe word cMndm, by modern usage, generally denotes, however, tbe 
beautiful plaster or cement cbaracteristic of many localities of India, 
more especially in tbe south (see below in tbe paragraph devoted to ortar 
and Cements, p. 713). One of tbe ‘earliest European writers to use tbe 
word cJiuna appears to be Garcia de Orta (a.d. 1563), although fifty years 
previously the Italian traveller Vartbema describes tbe people around 
Calicut as eating betel leaves along with a certain lime made fiom oyster 
shells, which they call “ cionamaJ^ 

Sources. — There may, in India, be said to be three great groups of 
rocks or materials that afiord lime, as follows : — 

{a) limestone. Dolomite, Miiiolite, etc. {Imp. Gaz., iii, 148-50).— Hardly 
any known geological formation in India is wholly without limestone 
in some form, although many of the examples are exceedingly im- 
pure and scarcely worthy of the name. Mr. K. L. Sevenoakes, in 
the Journal of the Queen Victoria Indian Memorial Fund (No. 2, 26-31) 
(a publication here utilised freely), describes some twenty different kinds 
of Ornamental Building Stones. Some Indian ornamental stones are 
of nearly equal merit to the marbles specialised below, and still others 
gradually decline imtil they have to be characterised as at most only good 
building limestones. The limestones procurable in many parts of Bombay 
and Sind, for example, are admirable building stones, though marble 
nowhere exists in that Presidency. The Porbandar miholite (foraminiferal 
limestones) has been conveyed from Kathiawar to Bombay and even to 
Calcutta, and is employed in the construction of some of the more im- 
portant of the recent buildings of these cities. In South India it may be 
said that crystalline limestones occur in Trichinopoly and Coimbatore, but 
of very inferior quality ; good building limestones are found in Cuddapah, 
Karnul and Guntur, and marbles at Palnad. In the Central Provinces 
there are numerous examples of limestones and admirable building stones, 
such as those of Wardha, Nagpur, of the Vindhyan formation, such as the 
limestones of Katni ; and in the United Provinces the crystalline lime- 
stone of Mirzapur, which occurs in the metamorphic rocks of that district. 
In various localities of the Pan]Ab good limestones and even marbles are 
found. Lastly a reference is essential to the li estones of Lakhimpur and 
of the Kkasia and Jaintia hills of Assam. 

The most important sources of limestone and lime may thus be grouped 
conamercially : — 

“ 1. Satna in Kewah and at Katni, in the Jabbalpur district. From 
both localities lime of excellent quality is carried as far as Calcutta (624 
and 685 miles distant), and constitutes a large proportion of the lime used in 
that city. 2. S ylhet .- — Along the southern foot of the Khasia and Jaintia 
hills there is an inexhaustible supply of nummulitic limestone, which 
formerly supplied the whole of the demand of Calcutta and Lower Bengal, 
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and still does so to a large extent. The returns of 1904 show a supply 
of 123,108 tons of lime, valued at £9,496. 3. Rhotasgarh . — The lower Bhotasgarh, 
Vindhyan limestone near Rhotasgarh is quarried to a small extent, and 
e^^orted down the Son in boats ; it was largely used in the works of the 
Son Canal. Good lime is made from the deposits at Bisra, in the Singbhum 
district, and has recently begun to arrive in Calcutta in increasing quantity. 

4. Himalaya — Along the foot of the Himalaya, boulders of limestone Himalaya, 
are collected and burnt in large quantities every year ; the slaked lime is 
exported on camels and supplies a large portion of the Pan j 4b and the 
United Provinces. 5. Andaman — There is a band of cream-coloured Andaman, 
marble near Port Blair which may prove of economic importance, as it is 
about the same distance from Calcutta as Katni, and the lime is of equally 
good quality. 6. Other Localities where limestone is known are Local supplies, 
numerous, but at present of merely local importance, or in most cases of 
no value whatever. A full list of them as far as they are known will be 
found in the Manual of the Geology of India (1881, iii., 449 et seq.).'' 

(h) Lime, Concretionary or Kankar; Im'p, GaZ., l.C. 23. — Medlicott eX- Kankar. 
plained the formation of this substance as due to the evaporation, of 
the ground water, containing in solution more or less of carbonate of hme, 
produced in the slow process of soil-formation by the general decom- 
position of rock particles. Its production is, however, very much a matter 
of climate, i.e. alternating periods of extreme moisture and dryness. In 
the vast majority of cases a layer of hanhar (a word which means simply 
nodular stone) will be found to underlie T&sar soils. This circumstance has 
been purposely only incidentally alluded to in the passages that deal with 
reh efflorescence (p. 52), because, although doubtless formed by the same 
physical processes, reh and lime have not been shown to be dependent 
on each other. Reh efflorescence may occur without any formation of 
kanfcaTj and conversely kanhar may exist within the soil without any 
evidence of reh efflorescence or even of an abnormal deposition of 
soluble alkalis. 

Kankar is the chief source of lime in Upper India, and it yields an 
excellent and somewhat hydraulic cement. Holland {Rev, Min, Prod., 
l.C. 1898-1903, 102) speaks of kankar and laterite as ‘‘ about the most 
valuable assets in building material possessed by the country.” James Valuable Asset. 
Gleghom {Ind. and East. Engin., June 1898, 356-7) gives the results 
of his study of this substance and of its practical utilisation as mortar. 

Very often the nodules oi kankar are so abundant, at certain depths below 
the surface of the ground, that they become consolidated into blocks. 

Such blocks when obtainable are largely employed for building purposes, 

and were so used extensively in the Ganges Canal Works. Kankar, 

broken and hammered while water is poured over, is the material mainly 

used for road-making in the greater part of India. This circumstance Boad-maMng. 

gives at once a vivid conception of the abundance and extensive distri- ’ 

bution of the substance. Kankar has been tried as a flux for iron on 

several occasions, but with very indiSerent results. Its composition is 

too variable and its liability to adulteration too great to admit of its 

use, except where limestones are not available. “ Large quantities of 

lime are made in various parts of India from highly calcareous surface 

soil.” “ This lime when mixed with proper proportions of sand 

makes most excellent mortar.” (Rept. Chief Insp, of Min in Ind., uoAa.t. 

1904, 4.) ; 
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(c) Lime, Shell and Corn/.-^All over India shells are burned for lime. 
Away in the interior of the country, wherever annual inundation occurs, 
a marvellous crop of exceptionally large land shells furnishes an abundant 
supply for most local necessities. In the Murshidabad district, for 
example, the following shells are so employed : — JJnio marginalis, XI, 
flavidens and Ampullaria glohosa. On the coast tracts of India 
and Burma, immense beds of marine shells and of raised coral reefs are met 
with (see p. 989). Holland (Lc. 1904, 21) says that “ the returns of various 
districts in Burma show a production of 67,461 tons valued at £11,852.*’ 
These deposits, wherever met with, are regularly utilised as sources of 
hme, and in South India have mainly given birth to the prosperous in- 
dustry of Portland Cement manufacture — an industry that is likely to 
be very shortly organised near the mouth of the Ganges, where rich beds 
of marine shells are abundant, and may be used to supplement the Sylhet 
limestones. Hooper (Re'pU Labor. Ind. Mus. (Indust. Sec.), 1904-5, 32) 
observes that while the proportion of lime in limestone and kanhar is 
variable that of shells preserves a uniform high average. A sample of 
stone-Hme examined contained 55*3, while a specimen of shell-lime gave 
comparatively 96*9 calcium carbonate. 

Industrial Uses of Li e, Li estone and Marble. — ^Lime is univer- 
sally present in the ash of all plants. As a manure, therefore, it plays 
an important part, especially for soils rich in organic matter. [C/. Trof. 
Agrist., 1906, xxvi., 70-5, 180-8.] It hastens decomposition of both 
animal and vegetable matter. In the form of chloride of lime (bleaching 
powder) it was at one time largely utihsed as a disinfectant, but has been 
considerably displaced by more effectual and less objectionable substances 
such as carbolic acid. As a bleaching reagent chloride of lime is extensively 
employed, such, for example, as in the raising of metallic colours, in dis- 
charging Turkey reds, and in calico-printing, etc. In India lime is made 
into a resist paste with ordinary gum-arabic, and in that form is utihsed by 
the calico-printer. Lime, in some form, is in fact very generally used in the 
dyeing and tanning industries. It is, for example, nearly universally em- 
ployed by the Native manufacturers of indigo. [Cf. Monographs, Dyes 
and Dyeing : — Assam, 4 ; U. Prov., 84 ; Bombay, 24, 30, 34, 37 ; Madras, 4.] 
Along with sugar it is added to the dyer’s indigo vat in order to assist in 
the production of white indigo. Calcium carbonate is employed as an oil 
paint for indoor work, and as a water colour mixed with gelatine. The 
Afridi waxcloth workers (see Cartha us, p. 282) add hme to their roghan 
to reduce its liquid condition and make it dry readily. The tanner utilises 
it to remove the hair from hides. [C/. Monographs, Tanning and Working 
in Leather : — TJ. Prov., 7, 9 ; Madras, 12, 30-4 ; Bombay, 15 ; Bengal, 
10-11 ; G. Prov., 68.] Lime was formerly of the greatest importance to 
both the soap and the candle makers (in the saponification of the fats), 
though in Europe to-day they mostly purchase a prepared alkali. Lastly, 
limestone, is necessary as a flux: in iron-smelting. [Cf. Blount and Bloxam, 
Chem. for Engin. and Manuf., 252 ; Alder Wright, Oils, Eats, Wages, etcl\ 
Food and Medicine . — As an article of (what might be called) food, 
it is largely used by the people of India. In other words, it is an essential 
ingredient in the preparation known as pdn. The hme obtained from 
shells is objected to, however, for that purpose, by certain Hindus, on the 
ground that it is derived from animals. It is used in the defecation of the 
saccharine juices (see pp. 929, 954). The coagulation of the nitro^ 
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genous matter by boiling is less perfectly accomplisbed in tbe case of 
beet than of cane juice. Tbe addition of slaked lime accordingly greatly 
facibtates that result by tbe formation of insoluble lime compounds. 
For MEDICINAL purposes, lime enjoys a well -recognised position, more 
especially as tbe basis of tbe mild antacid known as “ lime water.” 
[C/. Waring, Baz. Med., 1897, 90-4 ; Barry, Legal Med., 1902, 389, 
451.] 

Mortar and Ce ents. — By far tbe most important use of lime is as 
mortar — a cement wbicb consists of bme, sand and water (see pp. 292-3, 
695). If lime be mixed with water, a paste is formed that wiU rapidly 
harden or “ set,” as it is called. Wben dry it will, however, be found to 
crack and crumble to pieces. To prevent this it is mixed with sand (or in 
India with tbe fine powder made from brick known as surhM). To obviate 
a too rapid evaporation of water from tbe mortar, it is customary to moisten 
tbe stones or bricks, wben a much more durable cement is tbe result. If 
mortar be properly prepared, a thin layer is found sufficient to bind 
together tbe materials with which it is mixed. 

Stein {Ancient Khotan, 1907) describes tbe stucco used in plastering 
tbe surfaces of walls made of wood, mud, and (sun-dried) bricks in buildings 
uncovered by him from tbe sand with which they bad been engulfed during 
tbe 3rd to tbe 8tb centuries. Tbe stuccoed surfaces were found to have 
been frescoed very elaborately and beautifully, and in many cases statues 
made of mud were found to have been coated with stucco and subsequently 
painted. In a further paragraph reference will again be made to Stein’s 
discoveries in connection with plaster of Paris (see p. 718). It would thus 
seem fairly certain that an advanced knowledge existed in Eastern Turkestan 
of certain uses of lime long before that material came into use as a cement 
in stone and brick construction. Tbe 'oldest constructive buildings in 
India, such as tbe Cbulikyan temples of tbe Deccan, have tbe stones so 
fitted into each other or are of such massive blocks that they have re- 
mained in their positions for centuries without cement of any kind having 
been used. It seems thus fairly certain that tbe use of cement in house- 
building was subsequent to the date of tbe temples named. \Cf. Bakers 
Belat to Magnesia Cement, Mad. Govt., 1826-37 ; Butler, Port. Cement, 
1899.] 

There are commonly said to be tbe following classes of cements : — 
(a) calcareous ; (6) gelatinous ; (c) glutinous ; {d) resinous ; (e) mixed 
materials but non-resinous. Tbe mst mentioned are those with which 
tbe present article is more immediately concerned, such, for example, 
as tbe mortar abeady indicated. A hydraulic cement, or Portland cement 
as it is called, is in other words a cement wbicb has tbe property of setting 
under water. This is obtainable from certain limestones that naturally 
contain from 10 to 25 per cent, of alumina, magnesia and sibca, or may 
be artificially manufactured by mixing 65 to 80 parts of chalk or other 
pure lime with 20 to 35 parts of river mud or clay and a bttle oxide of 
iron, say 3 to 14 per cent. These ingredients are thoroughly mixed in 
water, dried slowly, calcined, and then reduced to a powder. In India, 
Portland cement 'is at present mainly manufactured in tbe Madras 
Presidency, and more recently works have been started in Bengal, 
but in other provinces it is occasionally prepared, and cbiefiy from 
argillaceous fcanto to which a certain proportion of fat limestone is 
added. But it is a striking pecubarity of these bydraubc cements that 
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tteir adhesive power is diminished by mixture with sand. When used 
as a stucco the sand employed must be perfectly free from loam, and the 
surface must not be painted over (if that be so desired) until the cement 
has been thoroughly dry for some months. 

It may further be added that if Portland cements have more than 
4 per cent, magnesia they rapidly decompose when kept under water. 
A cement with a basis of white magnesia in place of clay is sometimes 
known as White Mortar.” There are large deposits of magnesite and 
of magnesium limestones (dolomites), especially near Salem in South 
India, and these it is understood have recently been taken advantage of 
by the Madras Portland Cement Company in the preparation of a cheap, 
easily applied and rapidly drying plaster that takes a fine polish. In the 
public press it is not uncommon to read the certificates of “ Arbuthnot’s 
Portland Cement ” as being “ equal to the best-known brands of English 
Portland Cement.” Mr. C. S. Middlemiss wrote in 1896 a most interesting 
report on the magnesite areas of the Chalk Hills near Salem {Agri. 
L^g., 1896, No, 15). Papers written by James Cleghorn {Ind. and East. 
Engin., M.Si.j 1894, 320-1 ; 1898, ii., 210-11 ; iii., 32-3 ; iv., 28, etc.) will 
also be found to contain much useful information regarding magnesian 
cements. [Cf. Blount and Bloxam, Chem. for Engin. and Manuf., 1900, 
132-42 ; Min. Indust, in U.S.A., 1900, 75, 82 ; Gilmore, Hydr. Cements ^ 
1-334, etc.] 

Cbunam . — Incidental mention has already been made of the fact that 
an admirable polishing and exceedingly strong cement (sometimes spoken 
of as chunam) is made in several parts of India. There are various methods 
of preparing this substance, but these all practically agree in the cir- 
cumstance that some saccharine substance is combined with the lime 
as well as powdered marble, plaster of Paris or steatite. The sugar 
most commonly employed for this purpose is the jaggery obtained from 
the cocoanut palm. The milk of that palm is also mixed with lime in 
the preparation of a very superior whitewash. It is believed that the 
sugar promotes the solubility of the lime, thus allowing of a finer and 
more complete state of division. 

A special art of some parts of India, as, for example, in Bikanir, 
consists in carving cemented surfaces into rich floral designs that 
may be subsequently gilded or painted. \Cf. Ind. Art at Delhi, 1903, 
95-6.] 

Cement Materials . — ^Lime or some of its salts (such as plaster of Paris) is 
largely employed in combination with glutinous and resinous materials in 
the formation of cements. The rice-water is in India commonly mixed 
with a certain percentage of pure lime in the preparation of a strong 
cement which is employed to join the various parts of musical instruments 
in place of glue. Instead of rice, the dough of fine flour may be kneaded 
in water until gluten only remains. To this should then be added a 
small quantity of pure lime. The cement thus prepared is largely used 
for all forms of woodwork, and has the special merit of resisting damp. 
It is generally known by the name suji. Lac combined with borax 
forms a convenient cement to be used where exposure to water or 
moisture is unavoidable. Cutlers’ cement consists of rosin, bees’-wax 
and brickdust and plaster of Paris,'; or simply rosin and plaster of 
Paris. Dr. Fleming, in his Account of the Salt Range, says the Natives 
use plaster of Paris, mixed with pure lime, to produce their finest 
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qualities of sliining marble-like chilndm. It is also largely employed as 
a wMtewasb. 

For the materials employed along with lime in the formation of special special Oemonts. 
cements, the reader is referred above (pp. 292-3) and to the respective 
positions in this work of the articles there indicated. 

Marble , — The best-lcnown marbles are those of the Aravalli series, Marble, 
which include the quarries of Jodhpur (Makrdna), of Tonkra in Elishengarh, 
of Kharwar in Ajmir, as well as of Raialo in Jaipur, all in Rajputana, Bajputana. 
and of Jabbalpur in the Central Provinces. Within a radius of eight miles 
around Makrana there are something like 100 quarries, but of these only 
15 are at present worked. They vary in depth from 30 to 75 feet, and 
follow the vein. The marble is excavated by blasting, and is then cut 
into the required size by steel saws. It is hauled to the surface on wooden 
rollers, and by manual labour. The quality of the stone is generally 
better according to the depth it is worked, but owing to ^ the crude 
appliances used for hoisting to the surface, deep mines are impossible. 

The dust and fragments produced during mining operations at Makrana 
are burnt into lime, and this quality is much appreciated for the finer Lime, 
lands of plastering. [Gf, Journ, Queen Tict. Ind. Mem, Fund, March 
1904, 19-25.] 

Colours- — The white marbles of Raialo are highly valued for filagree White 
screens {jdli), of which numerous fine examples exist at Abu, Agra, Marbles. 
Ahmedabad, Delhi, etc. The yellow marble of Jaisalmir {Joliattu) is a yeiiow Marble, 
pure yellow, not white and yellow veined. It is used in the tomb 
of Ghayas Beg and his wife at Agra, and is so abundant as to be locally 
worked up as an ordinary building stone. The black marble^ found at Black. 
Bainslana is carved into statues and toys. The black material in the 
inlaid work of the Taj and other Mughal buildings is a calcareous shale 
found in the lower Vindhyan series at Chitor. The handsome, mottled, Mottled, 
green marble of Motipura in Baroda State, as also the grey and pink Grej and pink, 
marbles of Narwar in Kishengarh State, are much admired and largely 
used for ornamental purposes. The onyx-marble of Nurpur and Shahpur, onyx-marbie. 
Panjab, is famous. This is a cream-coloured rock streaked cloud-like with 
purple, hence its name badal (cloud). An exquisitely beautiful variety of 
onyx-marble is found near Jhuli in Baluchistan, too remote from civilisa- 
tion to admit of its utilisation. The marbles and limes of Namaul jn 
Patiala State are also well known. [Of, Rec, Geol, Surv. Ind., 1906, xxxiii., 

59-60.] It is commonly believed that the reason why the marble used in 
the Taj and other buildings has remained for three hundred years without 
getting tarnished is due to its coarseness of grain and chemical purity. A Ooarse Grain, 
coarsely crystalline dolomite marble occurs near Mirganj, 11 miles west of 
Jabbalpur, but it includes numerous crystals of tremohte, and its use for 
tombstones at Jabbalpur shows that it is of inferior quality as a marble 
stone when exposed to the weather. In Burma the beautiful semi-trans- Burma, 
parent white marble so extensively employed for the figures of Gautama 
is obtained chiefly from the Tsygen hills in the Madeya Sub-division of 
the Mandalay district and near Sagaing. 

Uses,— Msiihle is thus in extensive demand for the decoration of usefl of Marble, 
sumptuous dwelling-houses, palaces, temples and mosques, and in the 
construction of idols, ornaments, toys, etc. A highly instructive account 
of its uses in the buildings of Agra will be {Agra Gazetteer 

1884, vii., 684-716, 728-35). In the Ain-z-Akbarz mention is made 
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of the skill of the Indian stone-carvers, but not of the art of stone inlaying. 
Both arts were, however, greatly improved during the time of Akbar’s 
son and grandson. The use of marble became, in fact, the dominant 
feature of the new school of architecture that assumed such stupendous 
proportions with the Mughal rulers of India. Perhaps one of the most 
pleasing and at the same time surprising feat'ures of that great school 
of Indian architecture might be said to be the marvellous filigree screens 
{jali work), in sandstone or marble, that take the place of the glass windows 
of European buildings. Keene (Stone Indust of Agra) gives a very ac- 
curate and impressive account of the screens at Eatehpur Sikri (constructed 
1581 A.D.). “ The outer screens,’’ he says, ‘‘ are so minutely pierced 

that they actually look like lace at a distance, and illuminate the mortuary 
chamber Avith a solemn half-light which resembles nothing else that I have 
seen.” In Agra a fairly extensive industry exists in the preparation of 
screens, tables, fancy boxes, picture frames, plates, vases, etc., as also 
models of the Taj and otW ancient monuments. These are mostly 
done in white marble, inlaid with agate, carbuncle, carnelian, chalce- 
dony, jade, jasper, lapis-lazuli, topaz, turquoise, bloodstones, garnets, 
rubies, sapphires, etc. This art is supposed to have sprung into per- 
fection with the tomb of Itmad-u-Daula and the Taj (a.d. 1627-1658), 
and to have almost immediately thereafter gradually declined until at 
the beginning of the 19th century it had practically disappeared. It is 
said to have been revived by Dr. J. Murray about fifty years later. It 
has flourished ever since, the goods produced in Agra being carried for 
sale by the traders in Indian art wares all over India. 

[Cf, Marble in Architecture and Art : — Birdwood, Ind. Art. Ind.^ 1880, ii., 
209-19; Joum. Ind. Art and Indust. , 1885, i., 61; Muldiarji, Art Manuf. Ind., 
1888, 35-9, 48-50, 265-6; Lane-Poole, Saracenic Art, 1886,’ 47-122 ; Kipling, 
Joum. Ind. Art and Indust., 1888, ii., 62 ; Indust. Arts (pub. by Council of 
Education), 1888, 211-20 ; Maurice Mandson, Art Indien, 1898, 32-50, 97-119 ; 
Watt, Ind. Art at Delhi, 1903, 64-8, 71-9 ; Hankin, Joum. Soo. Arts, 1904-5, 
liii., 461-77.] 

LIMB SULPHATE : GYPSUM^ Plaster of Paris. — This is the 
hydrous calcium sulphate generally known as Gypsum ; when in a fine 
grained condition, Alabastee ; and when in transparent crystals. Sele- 
nite. On being calcined it parts with some of its water and then con- 
stitutes Plaster of Paris. The powder thus produced on the addition- of 
water gradually sets, and as it does so expands slightly. It is this property 
that has made plaster of Paris so exceedingly valuable for making casts 
and moulds. In India sulphate of lime is known by an extensive series of 
names such as hulnar, Jcurpura-silasit, hdrsi, sang-i-jerdhat, surma safed, 
makol, jirah, etc. Plaster of Paris is generally known as gach. 

Occurrence. — In the Madras Presidency it has been met with abun- 
dantly, but in an impure form, in the cretaceous rocks of Trichinopoly . 
Masses of gypsum and crystals of selenite are occasionally found in the 
clays of Chingleput. In Nellore, crystals of greater purity than those 
found near Madras have been recorded as fairly prevalent. In Bombay, 
selenite occurs in the marine deposits near the city, also in Kathiawar 
and in some parts of the Deccan. Very excellent gypsum is found in 
Kach. In Sind, deposits frequently 3 to 4 feet thick occur near the top 
of the Gaj beds of the Kirthar range. The Mud Gorge, on the Harnai 
route to (Quetta, owes its intractable character to the circumstance that 
much sulphate of lime is there present, and very largely in the anhydrite 
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condition. Tliis absorbs water and thereby expands 33 per cent. The 
adjacent materials are in consequence continuously displaced, and the 
Mud Gorge may, therefore, be said to be in a state of constant 
change. 

In Eajputana, at Nagor in Jodhpur, a bed of gypsum probably not Kajputana. 
less than 5 feet thick has been worked to some extent. A similar occur- 
rence is worked at Jamsar in Bikanir State. While excavating a well at 
Falod, g 5 q)sum of a very pure kind was found, but at too great a depth to 
be of much value. In the Pan jab (Bannu district) the mineral occurs in Panj^b. 
Kalabagh and in Khasor, but is not utilised. The ISlohat district contains 
gypsum in great abundance. Ball says “ it might be obtained by open 
quarrying in any quantity, but is not worked.” The Salt Eange possesses 
gypsum in enormous quantity, associated with rock salt. The Spiti VaUey 
has gypsum of a snowy whiteness. In the United Provinces deposits of p^ot. 
gypsum have been reported as met with in Dehra Dun, Kumaon, and 
Garhwal. Middlemiss (Rec, Geol. Surv, Ind., 1889, xxii., pt. 2) gives a 
full account of the gypsum of Nehal Nuddi in Kumaon. [Cf. Hayden, 

Mem. Geol. Surv. Ind., xxxvi., pt. 1, pi. 16.] The Pioneer (July 27, 1888) 
announced that gypsum had been found at a locahty some 19 miles distant 
from Haldwani, a station on the Eohilkhand and Kumaon Eailway. In 
Burma gypsum has been found, but not in sufficient quantity to be of much Burma, 
commercial importance. 

Industrial and Agricultural Uses. — For a great many years gypsum Indust rial 
has been regarded as a manure of exceptional merit, especially for legu- Uses, 
minous crops and for certain soils. It has recently been found to vastly Manure, 
increase the yield of indigo, so that a large demand seems likely to arise 
for it. The reader should consult the observations already made (p. 53) 
regarding the use of this salt as a neutralising agent, or rather one which 
so modifies the physical conditions of the soil as to bring it into a cultor- 
able state. Of manures that contain gypsum mention may be made of 
“ superphosphate,” which is a mixture of calcium sulphate with an acid 
phosphate of lime — the essential manurial constituent. It is prepared by 
the treatment of phosphatic minerals with sulphuric acid (Mukerji, 

Handbook Ind. Agri., 1901, 569-71). 

The next most important use for gypsum is the numerous methods 
of utilising plaster of Paris. In 1852 Dr. Buist drew attention to the 
interesting fact that the Natives of Sind had, from ancient times, been smd Lattices, 
in the habit of casting lattices and openwork screens to be used 
within houses to allow of free circulation of air. The Marwaris very 
cleverly make what might be called stained-glass windows by taking Eajputana 
two lattice screens, made of plaster of Paris, of identical pattern, and ^Sows. 
placing between these fragments of coloured glass so arranged as to bring 
out the desired colour in design. The screens are then firmly fastened 
together and the pieces of glass secured in their positions by a thin 
layer of hquid plaster being run over the lattice upon which the glasses 
have been arranged before pressing home (on the top) the second layer 
of lattice. In many parts of Eajputana and of the Panjab the walls 
and ceilings of palaces are richly ornamented, in arabesque design, with 
glass. These are silvered behind or backed with plated metal discs or 
with coloured tinfoil, or they are painted on the surface and embedded 
singly or collectively in wooden frames, within a plaster, which consists 
mainly, if not entirely, of plaster of Paris. This work might be described 
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as a kind of mosaic, and from the fact of pieces of glass {shishah) being used, 
has come to be spoken of as 6?7mA-mosaic. The famous Shish-mahal 
(the Palace of Glass) at Agra, the Shish-mahal at Lahore, and the Shish- 
mahal in the ruined city of Amber (near Jaipur) are perhaps the best 
examples of this class of work. Mr. L. Kipling very truly says, “ The efiect 
of the shish or mirror mosaic, though brilliant, narrowly escapes the 
charge of vulgarity,’’ so that it is not much to be regretted that the art 
may be said to be hardly practised at the present day. [Of. Plaster of 
Paris work in Ind. Art at Delhi, 1903, 95-6.] 

While it would thus seem that certain uses of plaster of Paris have 
been well known to the Natives of India for a considerable period at all 
events, a knowledge in the art of casting figures, ornaments and toys in 
that material is of comparatively recent date, and originated with the 
modern Schools of Art. While that is so, it is surprising to learn 
from Stein (Ancient Khotan, 244, etc.) that the whole of the stucco 
work discovered by him consisted very largely of plaster of Paris. 
Moreover, he tells us that the figures, idols, etc., had in many instances 
been moulded and elaborations accomplished in the form of extra 
figures, etc., by a process of a'p'plique. Grooves had been made on 
the plaster background to allow of the attachment of these extra 
mouldings, which were finally fused into their positions by hquid plaster. 
Since plaster of Paris moulding is quite modern in India j)roper, th- 
ancient people of Khotan must have either discovered that art spontanee 
ously or learned of it through their dealings with other than Indian- 
races (see p. 713). So late as 1885, while engaged supervising the 
preparation of life-sized statues or models of ethnological subjects 
that were required for the Colonial and Indian Exhibition, I experienced 
the greatest possible difficulty in inducing the Krishnagar modellers 
to substitute plaster of Paris for clay. I procured a supply of gypsum 
from the Salt Range, had it fired in Calcutta, and found that it 
yielded a most excellent modelling plaster, and at a cheaper rate than 
I could purchase the imported article, which alone had been previously 
procurable in Calcutta. But my clay-modellers struck work, and I 
had to import others from Lucknow, and thus successfully threaten them 
with dismissal, before I could induce the Krishnagar men to resume 
operations. I mention this circumstance as showing the quality of the 
Indian plaster of Paris and its recent use in castings. 

Alabaster, where met with, is largely utilised in the manufacture of 
ornaments and toys. The dark-green form procured from Garhwal 
is regularly made into elegant cups and saucers and even large bowls 
that are much admired by the richer Native gentlemen of Northern 
India. The same material, drawn from various sources, is to some 
extent utilised by the stone-carvers in Agra and other centres of that 
industry. [C/. Blount and Bloxam, Chem, for Engin. and ManuL, 
1900, 131-2.] 

TRADE IN LIMBf MARBLE, RTC.— With a country that possesses 
so many rich deposits of lime and marblcj it is surprising to read of the large 
foreign imports that regularly take place. In the Calcutta press may be 
seen, almost daily, advertisements of dealers prepared to supply the 
Best Italian Carrara Marbles ” and “ Best Belgian Jet Black Marbles” 
(Journ* Soc, 1901). So again, it is not uncommon to find mention 
of the coloured marbles of Montarrenti, Montalcino and Caldana, which 
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are unrivalled in Italy for the beauty of their tints. It is well to remember 
that many of the columns, altars and floors of the Tuscan cathedrals, 
which are the admiration of the world, were constructed of these marbles. 
Mention is also frequently made in the Indian press of the Greek 
marbles, especially those of the Pentilikon quarries near Athens, and 
from the famous quarries in Thessaly, from which the genuine 
“Verde Antico marbles were obtained. Many of the marbles met 
with in Indian household ornamentation have been derived from 
European quarries. 

The official returns of foreign trade adopt two headings, under which 
lime, marble, etc., are included. These are “ Stone and Marble,” and 
“ Building Materials,” such as “ Cement ” and “ Chalk ” and “ Lime.” 
The IMPORTS of Stone and Marble have ranged from 204,205 to 362,554 cwt, 
during the five years 1902-7, or a valuation of from 2| to 4-| lakhs of rupees. 
The chief item in point of bulk is stone from Arabia and Mauritius, used for 
road-making in Calcutta ; and in point of value, marble from Italy to 
the extent of an average of 2J lakhs of rupees for each of the years 
named. Turning now to the Chalk and Lime. The quantity imported is 
annually about 30,000 to 50,000 cwt., valued at about Rs. 30,000 to 36,000, 
and comes almost exclusively from the United Kingdom and is received 
mainly by Bengal. The Exports from India have never exceeded 53,000 
cwt., or a valuation of just under one lakh of rupees. These consignments 
go mostly from Madras to Ceylon. Of the Cements a very different 
story has to be told. The totals (during 1902-7) have ranged from 
646,356 cwt. in 1902-3 to 1,788,428 in 1905-6, valued at from 13|: to 32 
lakhs of rupees. In 1906-7 the imports were 1,714,506 cwt., valued at 
Rs. 30,87,484. Fully three-quarters of the supply comes from the United 
Kingdom, and the balance mainly from Belgium, France and Germany. 
Bengal takes very nearly half the imports : the remainder goes to Bombay, 
Burma, Madras and Sind in the order named. Of the internal traffic in 
Stone and Lime very Httle can be learned. The rail and riverborne 
returns of minerals show a steady progression from an import of 6,733,264 
cwt. in 1902-3 to 12,744,352 cwt. in 1905-6, with 12,149,239 cwt. in 
1906-7. Taking the last year the chief receiving centres for Marble and 
Stone were : — Madras Ports, 3,443,282 cwt. (chiefl.y from Madras Presi- 
dency) ; Calcutta, 2,040,834 cwt. (from Bengal) ; and the United Pro- 
vinces, 569,874 cwt. (from Rajputana and Central India). Chalk and 
Lime: — Calcutta, 1,606,523 c^. (from Assam, Eastern Bengal, Raj- 
putana and Central India, Central Provinces and Calcutta) ; and the 
United Provinces, 244,421 cwt. (from the Central Provinces and Nizam's 
Territory). Lastly, Others— a total of 66,986 cwt. Thus Assam and 
Madras are the chief sources of the lime traded in over India, but Bombay 
and Burma seem to be entirely self-supporting, as there are practically 
no records of interchanges from or to these provinces. 

LINU U ITATI I U , Linn., Bp. FI, 1st ed., 1753, 
277 ; Mathiolus, New Kreutterb., 1563, 130 with plate; also Epitome (ed., 
Camerarius), 1586, 200-1 with plate; also C. Bauhin, 1598, 

333-4 with plates ; Linschoten, Yoy. E. Ind., 1598, i., 80 ; Greaves, Pyra- 
idogr, , ; Celsimy Hierobotam(^ ete., 1747, ii., 283-312; Jones, 

Select. Ind. Pl.^ m As. Bes., 1795, iv., 270-1 ; Bei. Herb., 

1808, 11 ; Diet, des Sciences Nat., 1823, xxvi., 479-93; Billerbeckj FI. 
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Classica, 1824, 85 ; Yates, Text. Antiq., 1843, 252-91, 383-8 ; Daubeny, 
Lect. Roman Husbandry, 1857, 117-8 ; Bentbam, Rev. on Targiom-TozzeUz, 
in Journ. Eort. Soc., 1855, ix., 148 ; Royle, Fibrous PI Ind., 1855, 135- 
232 ; Heer, Die P-fianzen der Pfahlb., 1865, 35 ; also Ueber den Flachs 
und die FlacJiskultur, 1872 ; De Candolle, Orig. Cult. PI., 119-30 ; Liotard, 
Cult. Flax Ind., Select. Rec. Govt, of Ind., 1871-9, 1-36 ; FI. Br. Ind., i., 
410 ; The Wealth of Ind., 1897, 100-6 ; Helm, Kultur'pfl. und Haust., 

1894, 160-86 ; 570 ; Renouard, hudes sur le Culture du Linum. ; 
Voelcker, Improv. Ind. Agri., 1893, 284—6 ; Watt, Stat, Atlas Ind., 

1895, 27 ; Dodge, Flax Culture in Europe and America, U.S. Dept. Agri. 
Rept., 1898, No. 10 ; Mukerji, Handbook Ind. Agri., 1901, 272-4 ; Mollison, 
Textbook Ind. Agri., 1901, iii., 94-8 ; Wiesner, Die Rohst. des Pflanzenr., 
1903, ii., 276-99 ; Cooke, FI. Pres. Bomb., 1903, 154-5 ; Brain, Beng. 
PI, 1903, i., 288-9 ; Dutbie and Fuller, Field and Garden Crops, ii., 40-2 ; 
DutHe, FI. Upper Gang. Plain, 1903, 122-3 ; Bull. Imp. Inst, in Board 
of Trade Journ. suppl., Dec. 1903, 188-200 (reviews papers pub. by 
Dept, of Agri. and Tech. Instruct, in Ireland, 1902, ii., 636 et seq. ; 
1903, iii., 663 et seq.) ; Line^. 

Tbe above, out of tbe library of books that might be cited as dealing 
more or less fully witb tbe subject of Linum (Linseed and Flax), may be 
consulted by tbe reader desirous of botanical, historical and industrial 
details. Tbe names given to these products in Europe and Asia are so 
extensive and varied that only those of most frequent use can be here 
mentioned : — linseed, linum, lein, lin, lino, linu ; flax, vlas, flachs, etc. ; 
alsi, alshi, alish, tisi, chikna, pesu, bijri, keun, zighir, javasa, atasi, alashi, 
asina, mushina, auma, ksumd, umdziggar, kattan, zaghu, pischta, etc., ebc. 
pecies and aces. — The Linseed and Flax Plant is cultivated through- 
out the plains of India, and up to altitudes of 6,000 feet above the sea. 
According to De Candolle (followed by most other botanical writers), 
it is indigenous to certain localities situate between tbe Persian Gulf 
and tbe Caspian and Black Seas. A consensus of opinion also favours 
belief that originally tbe perennial flax {Linum angiisUfolium) was the 
plant that in Europe was first cultivated for its fibre— a plant that is 
wild south of the Alps ; and further that its displacement from popular 
favour took place about the close of the Stone Age of European history. 

There is no evidence of X. angustifolium ever having been met 
with in India either wild or, cultivated. It would seem highly likely (as 
recently pointed out to me by Mr. J. R. Drummond) that the economic in- 
formation recorded in the Dictionary under X. strictum may be incorrect 
—the plant intended to be denoted as cultivated in Afghanistan having 
very possibly been one of the numerous races of tbe ordinary linseed. 
That being so, the only truly wild Linum within the Indian area, at all 
related to tbe oil-yielding X. usitafissirmim^ is X. perenne, Lmn.-~~Q, 
species found in Western Tibet at altitudes of 9,000 to 13,000 feet. This 
is reputed to have been occasionally seen under a crude cultivation, the 
seeds being valued on account of the oil they contain. 

Thus we are left completely in the dark, not only as to when and 
where the substitution of X. usitatissimum for X. angustifolium 
took place in Europe, but as to the origin of the stock that now affords 
the linseed of Indian commerce. According to some writers X. 

the modem flax-yielding plant of Europe, was derived from 

India. 
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istory. — While the classic records of India certainly do make mention of 
atdsi, umd^ haumd, etc., etc., no account, either of the oil-seed or of the fibre, 
is such as to remove all possible doubt that linseed and flax were undoubtedly 
indicated, but it can be said that greater certainty prevails regarding the oil 
than the fibre. In the Institutes of Manu (bk. ii., 41) we read that the garments Restrictions 
of students should consist of skins above and of fabrics of hemp, flax {ksuma) against the 
or wool below. So again (bk. v., 121), a man who knows the law is likened 
to purified Hnen cloth (ksumd). Lastly a Brahmin, if he be compelled to make 
his living as a trader (bk. x., 87), must not sell dyed cloth or garments of hemp, 
flax [ksumd) and wool. Thus there would seem no doubt that the word ksumd 
is of frequent occurrence, and that it denoted a fibre which was purified (bleached, 
doubtless). Kalidasa speaks of the white colour of the cloth. But whether 
ksumd originally denoted linen or silk, or rhea, or Caiott^opis, or some such fibre, 
but not necessarily linen, seems a doubtful question. Most commentators have, 
however, accepted the name ksumd as linen, and often with an atmosphere of 
such assurance as to convey the impression that there was no doubt, and could 
be no doubt, as to its determination. But if that view be correct it is, to say 
the least of it, curious that to-day the only use of the plant, known to the people 
of India, is as a source of linseed and linSeed oil, not of fibre [ksumd) or garments Linseed Oil. 
of the same. In fact, it is the all but universal belief that the linseed plant will 
not yield fibre of sufficient merit to repay the expense of its separation and 
purification. Are we to suppose, then, that since classic times a complete revo- 
lution has in India taken place, and that cultivation as a source of oil-seed is 
comparatively modern — a consequence possibly of the Muhammadan conquests of 
India, if not of European commerce ? Or is the other explanation more accept- 
able, namely that the passages above indicated refer to an entirely different plant 
(possibly cotton) or denote experience obtained and opinions held prior to the 
invasion of India, and, therefore, prior to any knowledge of the plant as a source 
of oil ? Mr. F. W. Thomas (Librarian to the India Office) draws my attention to 
the fact that in Susruta (800 b.c.) atasi oil is spoken of as haying a slight smell versus 
of flesh ; of its being used like that of hemp and sesamum for poultices ; and of ^suma. 
its being pungent, light, penetrating and laxative. These are characters that 
would seem to denote linseed, so that the atasi of Sanskrit authors stands a better 
chance of having been linseed than the umd or ksumd of being flax. Dutt 
[Mat, Med. Hind,, 1900, 292) simply gives, in an appendix to his work, the name 
atasi as the Sanskrit of JCinnm; masina, its Bengali; and im, its Hindustani ; 
so that it may be inferred to have been a drug, in the opinion of the Sanskrit 
authors, that was imworthy of special consideration. 

The oil is occasionally mentioned, however, in the Ain-i-Akbari and in a Linseed 
few other such publications, but on the other hand all the early European travel- Oil. 
lers in India whose evidence is generally regarded as of value historically, are 
singularly silent regarding both linseed and flax. Bheede, Rumphius and 
Burmann make no mention of any species of JLinum, The East India Com- 
pany’s Records, as published by Birdwood and Foster (First Letter Book, Not mentioned 
1600 to 1619), the subsequent six volumes of Letters Beceived by The East B-l-0. 

India Company, as also the still more recent work, The English Factories in 
India, 1618-21, prepared by Foster, do not contain any references to linseed 
or flax. Milbum [Or. Comm,, 1813), who deals with all the articles traded 
in between England and the East Indies, China and Japan of that date, makes 
not the slightest allusion to linseed or flax, though he deals with sesamum 
castor and other oils and oil-seeds as exported from India. Next to nothing 
of a historic character can, therefore, be recorded of the early production 
and trade in linseed. The only point at all conclusive is that the Muham- 
madans seem more closely connected with the origin of the traffic than the 
Hindus. 

Buchanan-Hamilton [Stat. Acc. Dinaf. (written subsequent to 1807), 174) Buchanan- 
enumerates “ Flax or Linseed, mosina ’’ among his agricultural crops of Bengal, 
but makes no observations regarding it. Neither in his Journey through Mysore, 
etc., 1807, nor in his Account of the Kingdom of Nepal (1819) does he refer to 
either flax or linseed. Ainslie (1826) says there was then a good deal of flax 
being cultivated in Upper India, especially in Bengal, for making oil; he then 
adds, — “ of late years it has also become an object in the lower provinces.” 

Carey [As. Res., 1808, x., 16) was apparently one of the first authors who wrote oare/s 
definitely regarding Indian linseed. He says that the oil is mixed with mustard Account, 
to such an extent that it is “unfit ” for painting or the other useful purposes 
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to which it is applied in Europe. Of flax he says the Natives know nothing of 
its use to make thread. In 1825 Thornton brought out the second edition of 
Milburn’s Oriental Commerce^ in which work it is stated that “flax is very gener- 
ally cultivated in Bengal and Bihar for the oil which is obtained from the seeds, 
the stalks being rejected as useless.” \Cf. Rawlinson, Hist. Ancient Egypt, 
1881, i., 62-3.] 

Thus then from the observations already made, it may be inferred that the 
study of the production and utilisation of x. its itatissUn tint resolves itself into 
two sections, Flax and Linseed. These cannot of course be exhaustively dealt 
with, but I shall dispose of Flax (to India infinitely the lesser important 
product) first of all, and in a very few words. 

FLAX AND LINEN, — The possibility of combining the production of 
linseed with the supply of flax has been spasmodically raised in India 
every now and again during the past hundred years or so. An important 
series of experiments and investigations were in consequence conducted 
in 1790 to 1810 ; another in 1840 ; and still a third in 1872, the object 
being not so much to ascertain whether a profitable combined seed and 
fibre industry could be organised, as to ascertain whether flax could 
become a commercial product of India at all. In the Proceedings of 
the Honour able the East India Gomfany^ preserved in the records of 
the Board of Eevenue, Bengal, of date 1805-7, are many interesting 
details of the early experiments. Six Arab flax-dressers were sent from 
Bassora to Bengal, but failed to produce good fibre from the plants raised 
from the seed specially imported from Bassora^ Eoxburgh, in 1801, 
and again in 1806, gave accounts of the experiments he had conducted at 
the Company’s Hemp Earm near Calcutta. An army of writers, down 
to Eoyle’s time, may be said to have recorded their theories or narrated 
their experiments. On each occasion of special investigation, the results 
obtained were not deemed encouraging. But more recently still a new 
phase has arisen that may in the future assume some importance. The 
demand for cheap cordage, to be used as binders,” has suggested the 
possibility that the stems of the linseed-yielding plants (while they doubt- 
less do not contain fibre of sufficient merit and abundance to justify being 
elaborately separated, cleaned, and placed on the market as Indian flax) 
may still by a simple method of preparation afiord a cordage fibre that, 
as a catch crop, might undersell even jute. At present the stems of the 
linseed plant are not used in any way, and if they could be turned into a 
profitable by-product a great boon would doubtless be conferred on the 
Indian cultivators. 

Vesque (Traite de Bot. Agri.' et Indust, 1885, 495) very properly 
observes that climate exercises a considerable influence on the qualities 
of fibre or seed produced. In warm countries the fibre is least abundant, 
but the seed crop profuse. He then adds that the seeds obtained from 
a fibre crop may be useful for oil, but they are imperfectly formed and 
can never be used for reproduction. Conversely, if the seeds be fully 
developed, the fibre is all but ruined. If the combination crop of flax 
and linseed be in India seriously contemplated in the future, the plants 
would have to be sickled close to the ground or pulled up by the root, 
the seeds being thrashed out and the stems subsequently treated for their 
fibre. But the question of all others that naturally arises is this — can 
the same plant yield both products profitably ? Would it not be preferable 
to grow separate crops ? . 

Extensive experiments would very possibly have to be conducted by 
the various Governments of India in order to ascertain the conditions 
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necessary for a combination crop. It would have to be discovered whether 
a stock could be evolved a little richer in fibre than that presently 
grown, but which would still yield a fair crop of seed. The class of 
soils suited, the seasons of sowing, the methods of cultivation, and the 
period at which the harvest should be made, etc., etc., are some of the 
issues of importance that the Indian cultivators could not be trusted to 
investigate and solve for themselves. Then the methods and appliances 
required for separation of the fibre would have to be demonstrated, and 
above all, the final conclusion made abundantly clear, namely that the 
proposed departures from the time-honoured usages, in linseed cultiva- 
tion, were in the raiyats' best interests, and that the vastly increased cost 
of seed to acre, the new expenditure in fibre-extracting appliances and 
fche extra labour involved, could all be justified by the much greater 
re burns obtained. ^ 

In testing these and many other such aspects of the proposed new 
departure, the experience gained in the past (very nearly futile) experi- 
ments would have to be carefully borne in mind and the shortcomings 
guarded against. These results will be found in the Dictionary (v., 10-35) 
and it will be seen that the idea of utilising the fibre of the linseed plant 
is by no means new, but that several persons have unsuccessfully tried 
to obtain a useful fibre from it. For example, we read that some years 
ago the late Mr. Savi of Mohesgunge in Eastern Bengal found the stems 
of linseed too thin and woody to afiord fibre. In Assam the Director of 
Agriculture, we are told, made some experiments in 1901 to ascertain if 
flax could be produced in that province. The plants grew well enough 
but were laid by heavy rain, and when taken up the fibre was found to 
be rotten. The following year better results were obtained, but the want 
of proper machinery, to separate the fibre, resulted in a report that denoted 
imperfect work rather than defective crop. In the report for 1904 it 
is stated that as the sowings had been made in spring, the crop had 
to ripen in July during the middle of the rains. It was accordingly 
contemplated to try an autumn sowing, notwithstanding the risk of 
frost. The report adds, ‘‘ By sowing the crop in autumn it may 
grow and ripen in dry weather and escape the baneful influence of the 
monsoon rains.” 

Recent Expert ents. — It may now be stated that the Bihar Planters’ 
Association have recently taken interest in the possibility of flax-growing 
being usefully resorted to by the indigo planters as a supplementary crop. 
At a meeting of the Dundee Chamber of Commerce (Sept. 20, 1904) this 
subject was alluded to with much interest, and a reference made to a 
committee having obtained an audience of His Majesty’s Secretary of State, 
with the express object of urging this matter as specially worthy of the 
attention of the Government of India, The samples procured from Bihar 
were pronounced such as to suit a large portion of the trade. It would 
thus seem that within the past few years the question of flax-production 
alone, as well as of flax and linseed combined, have been once more 
engaging the attention of many persons, and it may be said that it will 
be a fortunate circumstance if a solution of the problem be at last found 
and a new and prosperous industry given to India, in continuation of 
the abeady long list of those that owe their existence or development 
to British commercial enterprise. It must never be forgotten, however, 
that linseed is at best a risky crop, and one that is resorted to by the 
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miyat for rent-paying purposes, but only when necessity occurs and 
favourable conditions are liely to prevail. 

Since tbe above was penned there has come to hand a report of the 
experiments recently conducted in Bihar, written by Bernard Coventry 
{Agri, Journ, Ind., i., pt. iii., 192-200). It would appear that a few 
indigo concerns have experimented with flax during the past four years, 
and Coventry’s remarks are apparently the result of experience gained. 
The following extract may be accepted as conveying the chief facts : — 
‘‘ There is as much fibre in the plant grown in India as at home, namely, 
about 20 per cent, of dried straw. The average yield of retted and 
dried straw at Dooriah from sowing at the rate of 2 maunds of 
seed, was 40 maunds per acre, and the percentage of fibre obtained 
from the straw was 15 per cent., or 6 maunds of fibre per acre. This 
should have given maunds of good fibre and 1-^ maunds of tow, that 
is to say, the proportion of good fibre to tow should have been as 
three to one, but in point of fact it was only half good fibre and half 
tow.” “ The flax from the first year’s experiments fetched £30 a ton, 
the second year £35, and this year it is expected to fetch £40 a ton, 
owing to its better quality. The price of tow was about £10 a ton. The 
cost of production, including cultivation, seed, manufacture, shipping, 
insurance, and other outlay expenditure, amounts to Rs. 62 per acre. 
Taking the 6 maunds of fibre to have sold at £25 a ton including tow, 
equal to say Rs. 13 per. maund, we have a gross return of Rs. 78 per acre 
and a profit of Rs. 16.” 

Coventry contends accordingly that the cultivation of the plant has 
been accomplished successfully, but concludes his report almost in the 
words used by Dr. Jameson in 1859, viz., “ All that is required to market 
a useful crop in India are some good instructors to show how the fibre 
is to be prepared and fitted for the market, and good seed and machinery.” 
Lastly, Coventry, like most other writers on this subject, adds, “ There 
are two separate but closely connected problems for investigation : first, 
the possibility of establishing a new industry for the growth of flax as a 
fibre crop for the production of high-grade fibre alone ; second, the possi- 
bility of introducing a system whereby fibre, probably of a lower quality, 
could be produced in combination with the existing large cultivation oJE 
linseed for oil-seeds.” Students of this subject wiU find the information 
furnished by Hanausek {Micro, Tech. Trod. (Winton and Barber, transl.), 
1907, 73-7) highly instructive. They should also consult the recent 
results by Finlow (Z)ep^. E. Beng. and Assain, 1906-7, app. ii.). 

It has been often urged that, even if the separation of a fibre should 
prove unremunerative, the stems might become of great value to the 
paper-maker. But the crop is well known to be an exhausting one, and 
on that account is often barred by many leases, hence an efiort should 
be made to overcome these objections by improvements in manuring. 
Fowls are known to fatten very rapidly if allowed to stray over linseed 
fields, and a certain percentage of linseed-cake is the world over recognised 
as one of the very best food materials for prolonging and improving the 
milk of cows, especially when butter manufacture is an important con- 
sideration. It has, in fact, been remarked that along the foot of the lower 
North-West Himalaya, linseed is at times sown mainly as a cattle food 
for milch buflaloes — the oil being only a secondary consideration. In this 
connection, however, attention may be drawn to a brief note by Leather 
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{Oyanogenesis in Plants, in Agri. Journ. Ind,, i., pt. iii., 225) on a poisonous Poisonous 
property at times possessed by tbe linseed plant. He mentions a case 
where cattle ate some immature linseed as fodder with the result that 
fifty- two died in a few hours. A specimen of the plant sent for examination 
contained a cyanogenetic glucoside, and yielded prussic acid when crushed 
in water. 

LINSEED AND LINSEED 0/L.— The seed obtained from the culti- 
vated X. nsitatissimimi is known as Linseed, the oil expressed there- 
from is Linseed-oil, and the cake Linseed-cake. 

The object being to promote fiowering, not to produce long, straight, Races, 
fibre-yielding stems, the seed is sown much thinner than is generally the Ttiia somng. 
case with European flax. The result of this special cultivation has been to 
develop several well-marked Races, all of which possess one characteristic — 
a much-branched stem. There are two readily recognised kinds, namely 
a white-seeded and a red-seeded, and of each of these at least two grades 
with either “ bold ” or “ small ” forms of the seed. The latter may be only 
a condition of defective cultivation or immaturity of crop, but commer- 
cially the bold seed is the form of greatest value. The subject of the 
cultivated races of linseed is, however, too imperfectly understood to allow 
of more being at present said regarding them than that many distinct 
forms exist. It would, therefore, be the most obvious course to pursue, 
in any attempt at new developments of the linseed traffic, to improve 
the stock by careful selection in the direction desired, rather than to at- selection, 
tempt the acclimatisation of exotic stocks. It is well known that the 
quality and yield of oil varies greatly in the seed of one country as 
compared with that of another. The white-seeded form has usually wMte-seeded 
white coloured flowers, the brown-seeded blue flowers. Moreover, the 
white seed has a thinner shell, and contains nearly 2 per cent, more oil 
than is the case with the red. These facts have led to many inquiries 
as to the white-seeded plant being grown separately and the seed 
sent into the market pure. The demand for such pure seed has never, 
however, been so large and constant, nor the hopes of increased price 
sufficiently encouraging, to tempt producers to give the attention to the 
subject that would be necessary. Moreover, it is said that the quality Condition 
indicated is not constant. In other words, under altered conditions, the 
white-seeded plant may produce red seed and thus frustrate the produc- 
tion of a pure crop. [C/. Leather, Effect of Change of Climate on Amount 
of Oil in Linseed, in AgrL Journ. Ind., 1906, i., pt. iv., 413-4.] 

Area under Linseed. — Very often linseed is grown as a mixed crop. Area- 
being sown along with other oil-seeds and the two reaped together and ^^vation. 
used in the production of well-known blends of oils. At other times 
linseed constitutes lines through or borders to other crops, so that the 
greatest difficulty often prevails in determining the actual area imder the 
crop. This is more especially the case in the United Provinces. But 
when grown mixed, the crop is all but universally intended for home 
markets, the crop grown for export being usually pure. 

To the Natives of India a drying oil is of no consequence since they do Drying on. 
not require an oil with that property, hence the frequent admixture with 
mustard-oil seed, which greatly reduces the value of the produce from 
the standpoint of a drying oil. But such admixture is more often than Mixed oils, 
not accidental, through produce being purchased that was not intended 
for the foreign market. Voelcker {Im^rov. Ind. Agri., 1893, 285) discusses 
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u THE LINSEED PLANT 

the adulteration or admixture of linseed and says that it is usually pur- 
chased in Bombay on a basis of 94 per cent, purity, and elsewhere on a 
basis of 96. It is, therefore, hardly to the interest of the shipper to get 
absolutely pure seed, since nothing more is paid for it in Europe than that 
adulterated to the extent named. Voelcker adds that an attempt was 
made some years ago to buy upon the basis of absolute purity,” but this 
proved a dead letter^ since there was no demand in the home market for 
pure linseed. 

During the past fifteen years the crop has fluctuated very greatly. 
Thus in 1891-2 it was 3,211,000 acres pure and 545,000 acres mixed ; in 
1895-6 it was 2,954,093 pure and 560,000 mixed ; in 1899-1900, 1,648,903 
pure and 409,000 mixed ; in 1903-4, 3,609,079 pure and 592,000 mixed ; 
in 1904-5, 3,747,400 pure and 647,000 mixed ; in 1905-6, 2,700,400 pure 
and 567,000 mixed, while the Final Memorandum issued by the Com- 
mercial InteUigence Department estimates the area for 1906-7 as 
3,028,200 pure and 633,000 mixed. Analysing the returns for the year 
1905-6, by way of illustration of the distribution of production, we 
learn that Assam had 55,709; Eastern Bengal 103,000 ; Bengal 726,500; 
Agra 185,034 ; Oudh 60,880 ; Bombay 139,623 ; Central Provinces 
812,068 ; Berar 96,703 acres, the balance on the total area being in 
Madras, Panjab, Eajpntana and Central India, and lastly Burma. The 
highest of all the unimportant areas is usually Madras, which in 1905-6 
had 21,099 acres ; and Sind the lowest, with 3 acres under the crop. 

PRODUCTION » — It may now he useful to devote a few pages to a 
series of notes on the linseed of the chief areas of Indian production : — 

1. BENGAL (including Eastern Bengal), — As already indicated, Bengal, of all the 
provinces of India, has usually the largest extent of land under this crop, though 
in the year specially dealt with it had less than the Central Provinces. The 
districts of Bengal that had in 1905-6 the greatest acreage of linseed were 
Darbhanga, 138,500 ; Gaya, 80,000 ; Nadia, 49,000 ; Saran, 72,000; Champarun, 
66,300 ; Muzaffarpur, 41,200 ; Jessore, 29,900 ; Murshidabad, 29,100 ; Bardwan, 
22,500 ; Noakhali, 22,000 ; and Backerganj, 20,000 acres. It is thus a crop that 
may be spoken of as produced most abundantly within the indigo districts. At 
all events it is mainly grown, so far as Bengal is concerned, in Tirhut and Bihar. 
Mukerji {Handbook Ind Agri., 272-4) says it is believed to love well-drained heavy, 
loamy soils, especially if rich in lime, such as those often under mustard or til crops. 
It requires more or less the same soil, in fact, as wheat and gram. The land 
should b© prepared in September, and thorough d deep ploughing is desirable. 
Before the close of the monsoons the sowings are usually completed. The seed 
rate has been given as 8 to 12 lb. to the acre. If sown late, irrigation may be 
necessary, but when the plant is in flower rainfall is injurious. The crop is* 
harvested by the end of February or the beginning of March and the seed ex- 
tracted by flailing. Six to eight maunds of seed (say 500 to 700 lb.) is the average 
produce per acre. The straw is useless as fodder, and indeed it is even said 
that green plants eaten by cattle have been known to prove fatal. The seed 
is held to yield one-fourth of its weight of oil. The cake is regarded more 
valuable as food for milch cows than either rai or tori cakes, though the butter is 
said to be softer than that obtained where mustard- or cotton-seed cake has been 
given to the cows. Basu speaks of the straw of linseed being reduced to bhuaa 
and given to cattle in mixtures with the bhusa of wheat, barley, gram, lentils, 
etc. It is considered as heating, and therefor© seldom given to animals by itself. 
The crop is sometimes barren and thus becomes a dead loss to the cultivators. 

Trade in Bengal (see p. 728). — ^In the Annual Report on the Maritime Trade 
of Bengal (1904-5, 24) it is stated that “ the quantity shipped rose by 26-7 per cent, 
and was the highest on record, the year 1898-9 coming next, but the value ad- 
vanced by 6*6 per cent. only. In May, 1903, the price of linseed in Calcutta was 
Rs. 5-0-6 per maxmd ; while in May, 1904, it was Rs. 3-10. The world’s pro- 
duction in the year 1904 was enormous and in April the home price fell to 295 . per 
q, fl^ure not 0 .pproac):ie 4 Ji^y, l§?6, when tfee price was 235, 6d/ 
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The average price for 1904 was 335. as compared with 395. in 1903. There was an 
extremely large crop in Argentina, and the United lOngdom imported even more 
from that coimtry than from British India. The United Kingdom took 55-5 SUarea of 
per cent, of the quantity shipped from Calcutta, and Genriany 33-7 per cent. Ex- l^sports. 
ports to the United States, which did not exist in the previous year, totalled 
00,047 cwt.” “ In the United Provinces the outturn of pure linseed diming the 
year was 26-3 per cent, better than the season before, and in Bengal the improve- 
ment was 5-7 per cent., or 41*4 per cent, above the ten years’ average.” [O/. 

Basil, AgH. Lohardaga^ 1890, pt. ii., 35 ; Bauerjei, Agri. Guttach^ 1893, 89.] 

2. CENTRAL PROVINCES AND BBRAR. — Judged of by the area devoted to the C. Prov. 
crop, these provinces are undoubtedly the second most important centres of produc- and Borar. 
tion, and are usually just under the Bengal area. In 1905-0 the Central Provinces 

had 812,068 acres devoted to linseed and Berar had 96,703, or close on a imllion 
acres between them. A slight increase of these areas would have to bo made 
to cover the mixed cultivations of linseed and wlioat or linseed and gram, etc., 
which expressed as pure linseed usually represents a cultivation of say 30,000 
acres. The districts enumerated in sequence of linseed acreage were in the chief 
O0ritrcil Provinces: — Raipur, 181,699; Bilaspur, 109,993; Nagpur, 66,980; iJiataricts, 
Wardha, 61,212; Bhandara, 68,950 ; Chanda, 82,533; Jabbalpur, 43,913; 

Balaghat, 28,358 ; Saugor, 23,970 ; and Damoh, 22,082. In Berar Wun, 

46,129 ; Buldana, 19,663 ; Akola, 15,097 ; and Amraoti, 11,317. The balance 
in both instances on the total areas given is made up by districts with smaller 
acreages than those shown. 

Sir J. B. Fuller, in a Beport on the Outturn of Crops (1894, 20-2), furnishes Outturn, 
many useful particulars regarding linseed. ““ Thirty years ago,” he says, '‘ the 
production of linseed was relatively very small. It is now one of the principal 
of agricultural resources of the Provinces, and crop statistics indicate that the 
area is still extending. But there is reason to believe that the land rapidly 
becomes linseed-sick, when it requires a long period of rotation.” “ By far the 
most important producing tracts are the Nagpur and Chattisgarh plains. ^ In 
the former it is almost entirely a single crop. In the latter it is of most im- 
portance as an after crop, though its growth as a single crop is by no moans 
insignificant.” “The crop would be exceedingly profitable were it not very 
precarious. In a good year it gives a larger return than wheat with a ftm smaller Precarious, 
outlay on seed and cultivation. But the plants are very sensitive to damp when 
in flower, and a few days’ cloudy weather at this time will prevent the seed from 
setting and bring a promising crop to a disappointing harvest. Rust also causes Bust, 
great damage.” The late Dr. Barclay {Agri. Ledg.t 1895, No. 26, 267-70, 

351-2) devoted much attention to the study of that fungal parasite. While 
by no moans confined to the Central Provinces and Berar, it Inis been specially 
studied in connection with these provinces, and a reference to the available in- 
formation may therefore be given in this place. 

The methods of cultivation and all other details are precisely similar in tlie 
Central Provinces to those already described under Bengal and Bombay* and 
ne^ not therefore be hero repeated. Subsequent years to those discussed by 
Sir James Fuller have manifested an even greater expansion, though severe 
fluctuations and heavy losses through failure of crops were also recorded. 

About 6 per cent, of the total cropped area in the Central Provinces is ordi- Eelativo Area, 
narily under linse^. It cannot bo grown more frequently than once in five or 
six years but it h this advantage, that when wheat tmd gram give bad returns, ^yheat 
linseed, in such seasons, is usually successful, and thus may save the cultivator’s verms 
position. When cotton or juar fail, the land may be suddenly tiirown^ under bioaoed 
linse^ and a good crop obtained. Wlien grown as a sole crop, linseed is ordi- 
narily sown earlier than wheat, and tliis is sometimes in its favour. But a large 
part of the linseed produced is sown as a second crop following rice, and is thus 
much later. An early cessation of the monsoon would thus injuriously affect 
the late crop. 

Trade In Central Pravlac^s, — ^Tho bulk of the production in these provinces 
is conveyed by train to Bombay, but a fair amount is imported from Rajputana To Bouxb&y. 
and Central India. 

3. UNITED PROVINCES. — ^The two provinces of AgraandOudh viewed together Agra and 
undoubtedly take the third position in the Indian production of linseed. During Oudh, 
1905-6 the area in the former came to 185*034 acres and in the latter to 60,880 

acres, or a total of 246,914 acres. And to indicate the distribution the follow- 
ing %urfg of district itiay be reco?dod» I'p Prwkm 
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crop is in good seasons ripe by February, and is reaped with a sickle near the ground 
or uprooted* It is then carried to the tlireshing-floor and dried, when the seeds 
readily separate, and are winnowed in the usual way. A full crop may be 500 lb. 
to the acre, but it is precarious, and often may yield much less. Linseed may 
therefore, be considered a delicate crop, which in favourable seasons only is 
grown with particular success. 

Trade in Bombay. — The port town of Bombay drains its supplies from the 
Nizam’s Territory, Bombay, the Central Provinces and Berar, Rajputana and 
Central India, the United Provinces of Agra and Oudh, the Panjdb, and Madras. 
In the returns of traffic carried by rail and river, it is shown that the town of 
Bombay received in 1904-5, 4,561,058 cwt. ; in 1905-6, 2,580,494 cwt. ; and in 
1900-7, 1,936,053 cwt. The most important contributing single centre is the 
Nizam’s Territory. From these supplies are, of course, drawn the Bombay 
exports to foreign countries, and it is thus instructive to note that one-half 
comes from the Nizam’s Territory — a region very different from that from 
which Calcutta drains its supplies. 

5. PANJAb. — Since the time that Baden-Powell wrote his Panjdb Products 
(i., 497-500, 522-5) and Stewart published his Panjab Plants, a considerable 
expansion of the area of linseed seems to have taken place. Still, the total area 
in 1905-0 was only 31,293 acres, the bulk being in Kangra, 12,580 acres ; Gurdas- 
p\ir, 4,039; Sialkot, 3,624; Ambala, 1,575; Hoshiarpur, 1,927; Gujrat, 1,579; 
and Jhelum, 1,309. In Kashmir there is also a fair area, the plant being 
cultivated up to about 6,000 feet above the sea (LawTrence, Assess. Pept, 1890, 
18). The imports into the Panjdb of linseed obtained from Kashmir is an im- 
portant item in the Trans-frontier trade, and one of increasing value. In 1898-9, 
these imports were 20,423 cwt., vahied at Bs. 88,952 ; in 1901—2, they had be- 
come 223,642 cwt., valued at Rs. 15,52,993 ; and in 1903-4 stood at 50,502 cwt., 
valued at Rs. 3,35,136 ; but in 1906-7 fell to 6,083 cwt., Rs. 41,189. In 1860-3 
a company carried out fairly extensive experiments at Sialkot in order to as- 
certain if flax could be there produced ; they -were apparently unsuccessful, 
for the plant presently grown in that district is entirely for linseed. In Kangra 
the seed is thrown among the stubble after cutting the rice and springs up 
without any special cultivation ; it is thus a second or supplementary 
crop. 

6. HYDBPABADr CENTRAL INDIA AND RAJPUTANA. — It is unfortunate that 
particulars cannot be ascertained regarding the production in the Native States, 
since one or two of these, more especially Hyderabad, are important centres 
of production. The only sort of conception that can be obtained regarding 
this, is by a study of the railborne traffic. During the year 1904-5 the Nizam’s 
Territory exported 1,226,202 cwt., and in 1906-7, 850,037 cwt. ; Rajputana and 
Central India, 951,460 and 182,170 cwt. in the same years; these amounts, 
going to Bombay, constituted fully one-half of the Bombay supply. 

7. MADRAS* ASSAM AND BURMA. — These provinces take so small a share 
in the Indian linseed traffic that they can be neglected without serious con- 
sequences. The reports from the province of Eastern Bengal and Assam were 
in 1904-5, 85,746 cwt., and in 1906-7 only 45,893 cwt. ; of Madras still less, 
namely 60,171 and 31,269 cwt. 

INDIAN TRADE IN LINSEED AND LINSEED OIL.— In the pro- 
vincial paragraphs above, mention will be found to have been made of 
the extent of cultivation and the supply of linseed obtained fcom the 
chief producing provinces. It is not necessary to repeat these state- 
ments, but a good starting-point in a study of the total linseed trade 
of India is naturally to be had in the figures of Foreign Trade. 

British Gift to Indian Cultivators. — Foreign Extorts. — ^Royle in- 
forms us that the first mention of the Exports of linseed from India 
occurs in 1832, when 3 cwt. were recorded. The very next year the 
exports were 1,583 cwt.; in 1839, 120,922 cwt.; and in 1850, 
660,452 cwt. In 1860-1 the exports from India were 550,700 cwt., 
valued at Rs. 1,25,57,790 ; in 1880-1, 5,997,172 cwt., valued at 
Rs. 3,69,81,265 ; in 1900-1, 5,060,189 cwt., valued at Rs. 4,46,60,096 ; in 
1903-4, 8,616,356 cwt., valued at Rs. 5,74,41j762 ; and in 1904-6 they 
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attained tLeir Idgliest record, namely 11,182,009 cwt., valued at 
Es. 6,32,87,256, but sank in 1905-6 to 5,788,860 cwt., valued at 
Es. 4,11,55,398, and in 1906-7 still further to 4,378,826 cwt., valued 
at Es. 3,25,98,578. The linseed consumed in India represents only 
about 5 per cent, of the production, hence it is not far from correct 
when it is affirmed that the traffic as known to us to-day is entirely 
a consequence of the British administration — a gift to the agriculture 
of India which covers an area of land, profitably utilised, of approxi- 
mately four million acres, and gives a production of half a million tons of 
oil-seeds, which represents a contribution to the earnings of the farmers 
of three and a half million pounds sterling. Moreover, it is a crop 
that may be used as a safety-valve, and be increased or decreased accord- 
ing to the owner’s advantage. In other words, land is thereby profitably 
cultivated, in excess of ordinary food necessities, which may he thrown 
under food crops as occasion arises. But for these very reasons, the traffic 
is subject to the greatest possible variations. Production depends greatly 
on local necessities of food, the prices ruling in Europe for linseed, and 
the relative values of hnseed and cotton for the time being. The Argentine 
Eepublic has within recent years become India’s most formidable rival. 

Out of the total exports in 1904-5, India’s record year (total 11,182,009 
cwt.), 3,885,776 cwt. were consigned to Great Britain ; 2,746,965 cwt. 
to Germany ; 1,889,846 cwt. to France ; 1,173,647 cwt. to Holland ; and 
673,874 cwt. to Italy. 

Linseed, like wheat, is very readily influenced by the vicissitudes of 
had seasons, caused either by drought or hhght. But so important a 
position has the Indian supply secured in the markets of the world, that 
when the quantity decreases the price, as a rule, rises, thus compensating 
the producer. But perhaps the most instructive lesson to be learned 
from the study of the areas of production of linseed, in relation to the 
returns of foreign exports, is the circumstance that while hnseed holds 
the third position in area, the value and quantity of the seed exported 
from India are usually very nearly the values and quantities of all the other 
oil-seeds taken together. And from this standpoint alone, therefore, is 
derived a fairly tangible conception of the consumption of oils and oil- 
seeds within India itself, and full confirmation obtained of the statement 
already made that linseed is grown primarily for the purpose of export : 
it is a rent- paying crop. 

Internal Trade . — The returns published officially regarding the move- 
ments of hnseed by road, rail and river afford the only really definite 
conception of production and sale that can be learned. The traffic regis- 
tered as carried by these routes during the five years ending 1906-7 were, 
1902-3, 5,922,967 cwt. ; 1903-4, 8,884,004 cwt. ; 1904-5, 12,051,507 cwt. • 
1905-6, 5,278,659 cwt.; and 1906-7, 4,859,773 cwt. Analysing the 
record year (1904-5), the total shown under foreign exports (disregarding 
for the moment the traffic in the oil) came to 11,182,009 cwt., or say half 
a million cwt. less than the deliveries registered by the railways at the port 
towns— and that surplus may, therefore, be taken as the amount used up 
by the local mills or carried forward into next year’s stock. A certain 
discrepancy has, however, to he accepted, due to imperfections in the 
returns and unavoidable dupheations. Still, it can fairly he said that the 
figures compiled by one department (Eailways) provide the exact quantity 
§hQww by another (Foteign Ejeports), and a third lin^ of reasQnmg^ight 
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be used to conflxm both, namely the area of cultivation expressed to the 
accepted average yield. Viewed from any and every standpoint, we 
learn that the linseed of India is grown purely and simply in obedience 
to a foreign demand. As already mentioned, the exports from Calcutta 
are drawn from the province of Bengal (two-thirds) and from the United 
Provinces (the remainder) ; Assam and the Central Provinces contributing 
between them only about 120,000 cwt., out of a total Calcutta supply of 
close on 7,000,000 cwt. The exports from Bombay, on the other, hand, 
are drawn from the Nizam’s Territory, Rajputana and Central India, the 
Central Provinces and Berar, and lastly tlae Bombay Presidency itself, 
and in the order named. Of the producing provinces (judged of from 
the railway returns), Bengal heads the list, and is followed by the United 
Provinces (a good second) ; by the Nizam’s Territory (an indifferent 
third) ; by the Central Provinces and Berar (a very poor fourth) ; then 
Rajputana and Central India ; Bombay ; next Assam ; and, last of all, 
Madras. Karachi exports a small amount of Panjab linseed. Seeing 
that the Central Provinces have so large an area under the crop, their 
position as fourth in exports is a little difficult to understand. The ex- 
planation is perhaps that the area is shown larger than it should be owing 
to mixed cultivation being estimated as pure. 

Linseed Oil and Oil Mills. — It cannot be ascertained how many of 
the 99 oil mills, reported to be at work in India, are concerned in the 
linseed traffic proper. Only one appears to deal exclusively in linseed, 
namely the Gourepore Company, Ltd., near Calcutta. Their oils and 
oilcakes are noted all over India. The mill, moreover, produces both 
boiled and unboiled oils. The exports of linseed oil from India are not 
very important, nor do they appear to be increasing ; in fact, judged 
of by the returns from 1899-1900 to 1906-7, they have, if anything, 
been decreasing. In 1899-1900 they were 248,4:79 gallons, valued at 
Rs. 4,20,167; in 1903-4, 137,952 gallons, valued at Rs. 3,61,654 ; in 
1905-6, 186,682 gallons, valued at Rs. 4,57,983 ; and in 1906-7, 114,205 
gallons, valued at Rs. 2,18,926. Nearly the whole of these exports go 
from Bengal, and thus to a large extent doubtless embrace the Gourepore 
Company’s transactions. It is also noteworthy that the major portion 
goes to Australia and New Zealand. As already mentioned (p. 726) 
the cake is valued as an article of cattle food when not adulterated with 
mustard (see pp. 184, 770, 817). 

[C7/. Hurst, Lubricants, Oils, etc., 1896, 165 ; Andes, Veget. Oils and Fats, 1897, 
39 ; Livache and McIntosh, Manuf. of Varnishes, Oils, etc., 1899, 226-46, 261-302 ; 
Allen, Comm. Anal., 1899, 12, 94; Percival, Comm. Bot., 1900, 163; A. Watt, 
Art of Soa'p-mahing, 1901, 28, 130 ; Blyth, Food Compos, and Anal., 1903, 284-5 ; 
Wright and Mitchell, Oils, Fats, Waxes, etc., 1903, 39, 178 ; Sabin, Ind. and 
Art Tech, of Paints and Varnishes, 1905, 39-65.] 

LIV TOOK F INDIA. — This very large and important sub- 
ject may be discussed under the following sections : Oxen and Buffaloes ; 
Sheep and Goats ; Horses, Donkeys, Mules, Camels ; and Pigs. 

An analysis of the returns of Live Stock in India during 1905-6 mani- 
fests the existence of approximately 198 million head of cattle (cows, 
hulls, bullocks, buffaloes, sheep, goats, horses, mules, donkeys, camels, etc.). 
The actual figures are 30 million bulls and bullocks, 22 million cows ; 
13 million buffaloes ; 26 million young stock; 18 million sheep; 25 
million goeits ; million horses, donkeys, mules ; and 393,308 camels, Th^ 
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live stock of Bengal is not recorded, but, since its population is twice 
that of Madras, it may be assumed to possess double tbe returned 
live stock of all sorts met with in the Southern Presidency, viz. 
61 million. This gives the 198 millions (above mentioned) as the total 
live stock, in place of the olEcinal figure of 137 millions (exclusive of Bengal). 
But to that total has also to be added the 15 millions shown as owned by 
the Native States. In fact 30 millions would not over-state the live stock 
of these States, making a grand total for India of over 228 million 
cattle of all kinds. 

Some such estimate seems essential to allow of comparison with the 
trade returns, which include Bengal and the Native States. Thus, for 
example, the term “ hides ” may be taken to mean undressed skins of 
full-grown bovine animals, and “ skins ” those of calves, sheep and 
goats. For the five years ending 1903-4 the average number of hides 
(raw and dressed) exported from India came to 12 J millions, and of skins 
37 millions ; these collectively would, therefore, show 23 per cent, on the 
estimated total live stock of all India for the period in question. But the 
exports by themselves take no cognisance of the numbers of hides and 
skins used up by the indigenous leather industries of India itself, nor of 
the numbers of animals that die or are killed and the skins, for various 
reasons, entirely lost. Were a figure to be given for the annual death- 
rate (from all causes) of the cattle, sheep and goats of India, it is probable 
that it would be something nearer 70 to 80 rather than the 50 millions 
indicated by the returns of foreign trade specially dealt with above. For 
further particulars, see the article Hides and kins (pp. 632-9). 

/. TUB OXEN, BUPPALOBS, BTC., OP INDIA. 

The following is a list of the chief Bovine animals of India that fall 
into this ^oup : — 

os Indicus, Unn. ; Blanford, Fa. Br. Ind. (Mammalia), 483-4 ; Mollison, 
Textbook Ind. Agri., 1901, ii., 63-139 ; Meagher and Vaughan, Dairy Farming 
in India, 1904, 41-7. The Zebu or Humped Ox, hail, gai, gau, dhitr (cattle), 
dh'dr danger (horned cattle), dudJiar (milch cow), etc. 

The Indian animal differs from the tame ox of Europe and North Asia in 
structure, general coloration, voice and habit. Its origin is unknown, but ac- 
cording to Blyth it was probably African. No ancestral form has as yet been 
discovered among the Indian fossil bovines. Humped cattle have, however, 
often been reported to have run wild in India. All the breeds of the Indian ox 
are held sacred by the Hindus and are, therefore, neither killed nor their flesh 
eaten by a large portion of the people. On the other hand, the tending on cattle 
is regarded as a highly honourable position, and hence also milk, butter, cheese, 
etc., are largely consumed by all classes of the community. Below will be found a 
brief sketch of some of the leading breeds of oxen. 

. bubalus, Linn.; Blanford, Z.c. 491-3 ; Mollison, l.c. ii., 140-65; Meagher 
and Vaughan, l,c. 47-51, 56 ; Note on Export of Buffalos to Australia, Rev. and 
Agri. Dept. Ind., 1885. The Buffalo, arna, mang, mains, hhains, hir hiar, gera 
erumi, moh, siloi, misip, iroi, kywai, pana, karho, etc. 

Tame buffaloes are found all over the plains and lower hills of India. They 
are repeatedly mentioned in the Institutes of Manu (xi., 69), so that they have 
been known from the earliest historic times. They are semi-aquatic animals, 
and accordingly most abundant in humid localities. Are large, massive* 
and clumsy creatures, with exceptionally short thick legs and conspicuous hoofs! 
The horns are thick, flat, curved or straight, and marked with rings indi- 
cative of age. The muzzle is large, remarkably square, and the head carried 
very low. A truly wild buffalo is fairly abundant in India (except in the 
Southern and Western^ Provinces), especially in low-lying swampy laud 
covered with tall grass. Few domestic animals have, ' fact, changed less 
than the buffalo. While it will not breed with the ox, the tame buffalo-cow 
will pair readily with the wild buffalo-bulk the stock be* g thereby improved, 
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They are powerful draught animals, and the milk is exceptionally rich in 
butter-fat. 

. grunniens, Unn. ; Blanford, l.c. 490 ; Turner, Acc, JEJnib, to Tibet, 1800, 
186, t. X, (from a picture belonging to Warren Hastings) ; Vigne, Travels, etc., 
1842, ii., 277 ; Hoffmeister, Travels in Gont Ind,, 1848, 362, 374. The Yak or 
Grunting Ox, dong, hrong-dong, han-chowr (the wild) : yak, pegu, chour-gau, 
hotass (the domestic animal). 

In its wild state it inhabits the coldest and most desolate tracts of the 
Himalaya — being found at a greater elevation than any other mammal. It is 
dark brown, almost black, with the exception of the muzzle, head and neck, 
which are often grey. In domestication it becomes smaller and variable in 
colour, being often pure white or piebald. Mention is made of the qatas or 
“ Tibetan yak ” in the Ain-i-Ahhavi (1590, Jarrett, transL, iii., 121). It is kept 
by the Tibetans and various other tribes that inhabit the higher regions, on ac- 
count of its being a sure-footed pack animal. The flesh is said to be rich, juicy 
and delicately flavoured. The milk is exceptionally rich (considerably richer 
than that of the cow), and much of the food of the people consists of curd either 
fresh or dried and powdered into a kind of meal. The white tails constitute the 
cliowris (fly-flaps) sold all over India. The hair is woven into cloth and ropes. 
In fact the wealth of the people of Eastern Tibet consists in their flocks of yaks. 
The horns are made into cups and other objects of domestic use and ornament. 
But the yak breeds freely with domestic cattle. One was sent to England by 
Warren Hastings, which lived for some years and became the sire of many cross- 
bred calves, only one of which lived and was successfully crossed by an Indian 
buU. A cross is common on the North-West Himalaya and is Icnown as the dhzo, 
zoho, etc . ; it is fertile and in some localities preferred to the pure yak. 

Other Species. — Three other animals belonging to this genus may be here men- 
tioned, but, as scarcely of economic value, need only be exhibited very briefly : — 

(а) . frontalis, Lamb. ; Blanford, l.c. 487-9 ; the Mithan or Gayal of Assam, 
Manipur, Naga hills, Chittagong and Burma. Said to be partly domesticated 
by the Kukis. 

(б) . gaurus, Ham : Blanford, l.c. 484-7 ; the Gaur or Indian Bison of the hilly 
forests of the Indian Peninsula, Assam, Burma and the Malay Peninsula, as- 
cending to altitudes of about 6,000 feet. It has occasionally been tamed by the 
people on the hill tracts between Assam and Burma, but has never, strictly 
spealdng, been domesticated. The horns are in great demand for ornamental 
work. (See Horn, p. 646.) 

(c) . sondaicus, Muiier & Schley. ; Blanford, l.c. 489-90. The Banting, 
found in Burma and the Malay Peninsula, Borneo, Java and Bali. It has 
been more or less domesticated in Java and perhaps elsewhere. 

CATTLE AND CATTLE •BREEDiNQ.’-lxi Europe cattle may be 
said to be reared for milk and meat, but in India their chief value 
is as beasts of burden. Horses are all but unknown in Indian 
agriculture, the bullock being very nearly exclusively used for tillage 
and transport. Occasionally camels are so employed and bufiEaloes are 
highly valued for their milk, though they are too slow to be much in 
denaand for agricultural operations. 

There are many breeds of indigenous cattle. Nearly all the pure 
stocks are of one colour — white or grey. In areas where little attention 
is paid to the subject, mixed colours or piebald cattle are not infrequent. 
Except in the north-east of Madras, all Indian cattle are horned. The 
hump is prominent, and more highly developed in some breeds. 
Bullocks which are suited for . slow and heavy work have usually 
massive heads, long pendulous ears, thick short necks, coarse leg-bones, 
big feet, much loose skin on the neck, dewlap and sheath, and no particular 
droop in the hind quarters. Those best suited for quick work have 
clean heads, fiery tempers, short erect ears, thin necks, compact rounded 
bodies, small hard feet, a very decided droop in the hind quarters, and 
little or no loose skin on the neck, dewlap and sheath. Indian oxen, it 
may thus be observed, are distinguished collectively from the breeds of 
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Europe by the hump on the shoulders, by the deep undulating dewlap, 
and by the short grunt in place of the ringing bellow of the European 
ox (Im'p. Gaz.^ iii., 77—89). Many European travellers ^ in India 
allude to the “ bump ” as a special feature of the provisions (beef) 
procurable in India. Thus Terry (Voy, B. Indy 1622 (ed. 

89-90) says the “ beeves ” differ from ours in being smaller and m 
having “ each of them a great bunch of grisly flesh which grows upon the 
meeting of their shoulders.” He then adds that the flesh is very sweet 
and tender. 

There are few subjects in which India is so very backward as those 
of Cattle-breeding and Dairy Farming, hence the available literature 
is comparatively insignificant and defective when judged of in the 
light of their importance. This is the more surprising since, with a large 
proportion of the people of India, the cow is the most sacred of all 
animals. In the Ain-i-ATcbari (1590) special mention is made of the 
veneration in which it is held. Linschoten (Voy, E. Ind., 1598, i., 257, 
300), Bernier {Travels, 1656-68, in Constable, Or. Misc., i., 326-7), Tavernier 
{Travels Ind., 1676 (ed. Ball), ii., 217), and many other European travellers 
in India, dwell on the sacred character of the Indian cow. It might 
naturally, therefore, have been expected that the cow, and some at least 
of the products it affords, would have existed in even a higher or more 
fully developed condition than is the case in most other countries. 

While there are certain Indian breeds of cattle that compare favourably 
with those of other parts of the world, most are inferior in size and strength 
as well as in quantity of meat and milk which they provide. The breeds 
vary directly with the soil, climate and food of the countries in which they 
live. For example, in deltaic tracts the oxen are inferior but the buffaloes 
superior. Meagher and Vaughan very rightly observe : — “ The great 
variations in the Indian climate largely aSect the milk yield of cattle 
imported from foreign districts. Hansi-Hissar cows will not prove as 
satisfactory say in Jahbaipnr, as they will in Delhi or Meerut, and this 
should be borne in mind before condemning the Hansi-Hissar breed. It 
appears to be a fact that the further they travel east or south (^.e. the 
damper the climate becomes), the more certain is the decrease in the 
peld.” Climate, soil and available food in fact influence so rapidly the 
breeds of cattle that it becomes undesirable to extend schemes of im- 
provement very much beyond selection from existing stock within each 
area. Indeed for the plains of Lower India, crosses of foreign strains, 
more especially from Europe, have proved highly unsatisfactory. The 
chief difficulty is to overcome the opposition that exists in transferring, 
without loss of special merit, the stocks even of one part of India to another. 
If the intention be to improve, as heavy draught animals, the breeds of the 
Panjab, Gujarat and Mysore afford ample material : if the desire he for 
swiftness, the trotting bullocks of the Central Provinces and of South 
India {gainis) are unsurpassed anywhere : and, if milch-cows be sought, 
there are several famed breeds, such as the Nellore or Ongole and the 
Gix of Kathiawar and the Hansi-Hissar of the Panjdb. In the Ain-i- 
AJchari (Blochmann, transL, 149) special mention is made of the Gujarat 
breed of cattle and of the small swift-footed gainis. This is curiously 
confirmed by Ealph Fitch (in Burclia£ Pilgrimes, 1626, ii., 1733), who, while 
telling of his visit to the Emperor Akhar in 1585, specially mentions the 
carved and gilded carts of Agra and Eatehpur drawn by “ two Httle bulls 
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about the bignesse of our great Dogs in England.’^ [Of. Tavernier, 
Lc. 44 ; Terry, Lc. 144-5, 187.] 

But, excepting at the homesteads of the wealthy or at the experimental 
farms owned by Government, special selection of stock or the rearing 
of healthy, well- formed bulls for service purposes is practically unknown 
from one end of India to the other. The story told by Abul Eazl of the 
“ Cow Stalls ” kept by the Emperor Akbar reads more like a proclamation 
of the pageant of the all- wise and good Emperor than a statement of his 
efforts towards the improvement of the cattle of India. The Amrit Mahal 
breed is said to have been introduced into Mysore and specially developed 
by Haider Ali for military purposes. But history tells of no Hindu Prince 
who devoted anything like the attention Akbar bestowed on this most 
important subject. 

Indian agriculture has for centuries been and is to-day essentially 
a peasant industry. It is in the hands of persons who have the traditional 
knowledge of their ancestors to guide them, but absolutely no capital 
beyond that absorbed in daily necessities. Each person, as a rule, keeps 
but two or three cows, and cannot afford to keep a bull. And more- 
over, since the male ofispring are not generally emasculated until 
they are three years old, the cows are served by immature and as often 
as not diseased, degenerated or otherwise undesirable males. Improve- 
ment of the breed under these conditions is natmally very difficult. For 
some years past, however, the Government of India have recognised the 
obligation of initiating a reform, and with this in view have had superior 
bulls reared at special farms (such as those of Hissar, Oharodi, Pusa, etc.) 
and presented to districts where it was desired to improve the local breed 
of cattle. Voelcker alludes approvingly to this action, and urges that the 
satisfactory results attained should be pushed forward until the remotest 
corners of the Empire have been reached. So also the Government have 
aided very greatly by encouraging local fairs and cattle shows, by awarding 
special prizes on the verdict of high expert officials who have been deputed 
to visit the shows for that purpose. But it is well known that half-bred 
cattle contract rinderpest and other common diseases in a most virulent 
form and rarely recover under treatment, while many indigenous breeds 
are comparatively immune. This has accordingly led to belief that the 
best results are likely to be obtained by breeding strictly within carefully 
selected and special local stocks, not promiscuous inter-breeding of all 
races. 

(A) Chief Breeds of Indian Buff Bioes.--Tl\m breeds of buffaloes have 
not as yet been critically studied. Until this has been done, little more 
can be accomplished here than to indicate those most frequently spoken 
of. Terry gives a curious reference ( Voy. B. Ind,, 1622 (abrid. ed. Havers), 
1665, 359) to “ a very large beast having a smooth thick skin without hair 
called a buffalo which gives good milk ; the flesh of them is like beef but 
neither so toothsome nor wholesome.’^ 

.In rice-growing tracts buffaloes are extensively used for tillage and 
cartage work. But although they thrive well in wet climates, the best 
breeds are met with in localities of moderate rainfall and under the con- 
ditions best suited for cattle-breeding. But buffaloes must have access to 
water, and require to be bathed once or twice a day if they are to be kept 
in health. It is also customary to clip off their sparse coat of hair once or 
twice a year. Buffaloes vary in colour, but the majority have black, shining 
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skins. Some Lave wHte markings and a few are grey, liglit dun or white. 
Their lowing differs from that of kine and they have no hump. Most 
writers allude to the fact that it is difficult to get a good buffalo-bull, owing 
to its being less valuable than the buffalo-cow. The bulls are not often 
reared, hut are either purposely starved or killed. They attain maturity 
at years and are used for stud purposes for not more than 7 or 8 years. 
“ It is just as essential when starting a dairy, to get a good bull as to get 
good cows, for many authorities now hold that it is from the sire, and 
not so much from the dam, that a heifer inherits her milking powers.” 
Middleton, who has kindly perused this review of Indian information, 
observes that the milking properties may he transmitted by either 
sex equally, hut in England bulls are usually more carefully bred than cows 
and may so transmit properties with greater certainty. 

Considerable commercial interest is taken in the shape of the buffalo- 
horn, the straight forms being of greater value than the curved. From 
the standpoint of the dairy farm, the breeds with curved horns are ap- 
parently the most highly appreciated. The following are mentioned by 
authors as the characteristics by which the chief breeds of buffaloes may 
he classified : — those with horns approaching a circle (the spiroceniH of 
Hodgson), and those with the horns long, straight, the tips only arching 
forward (the macrocerus of Hodgson) - 

1. DelM, — The breeds of the United Provinces, the Panjab and Sind are often 
collectively designated “ Delhi Buffaloes.” The horns are short, thick at the base, 
sharply angled, and rise from the head in a backward and upward course, then 
become completely curled up like the horns of a ram. According to Meagher 
^d Vaughan (Z.c. 47-8) the best buffaloes of this kind are the murrah, procured 
in Hansi-Hissar, Rohtak, Jhind and Nabha. The name given to them is derived 
from murna (= to turn), and is an allusion to the form of the horns. They are 
sometimes also called hundi, and cross-breeds with this and the inferior village 
buffalo (with straight hor ) are called dogla. [Pease, Agri. Ledg,, 1895, No. 22, 
408 ; Hadi, Agri, Ledg., 1895, No. 12, 206-8.] 

2. Surat and Deccan. — The buffaloes of Surat and the Deccan are very different. 
They both have what are called straight horns. That is to say, in the Surat 
ai^al they extend along the side of the neck, then turn up near the shoulder 
with an inward graceful curve ; and in the Deccan breed are even straighter, and 
extend backwards to the shoulders before becoming arched. 

3. Jafferabad. — In the Jafferabad (Kathiawar) buffalo the horn is very 
massive and coarse. It is flat and broad below, developed at first downwards 
and backwards, then curved forwards, thus forming three-quarters of a 
circle, placed on either side of the head. But there is still another peculiarity. 
The frontal bone becomes greatly developed until it causes the horns to appear 
umted across the forehead. This is a very large, clumsy animal with unusually 
long legs and large spreading feet. 

4. D -coloured BujBfaloes. — ^Here and there all over India, more especially 
in hilly districts, remote from swampy country, a dun-coloured buffalo is met 
with that seems very distinct from the other breeds. This has by zoologists 
been regarded as possibly a distinct variety, and has received the name of 
B. hwhaitts, var. fttUms. Meagher and Vaughan say these dun or brown 
buffaloes generally start well but end badly. They are not as a rule heavy milkers 
for any length of time. 

5. Burma and Assam. — ^Varthema {Travels, 1510 (ed. Hakl. Soc.), 200-1) 
speaks of the breeds of Tenasserim as very “ misshapen.” ' Many subsequent 
writers have incidentally mentioned the buffaloes of Burma, but no one apparently 
has studied them comparatively with the breeds of India. Evans (Agri. Ledg,, 
1895, No. 10, 165—72 ; 1896, No. 10) gives, however, many particulars of the 
Burmese breeds. They would seem to have long, so-called straight horns, like 
those of Surat. They give very httle milk. The buffaloes of Assam have been 
discussed in some detail by Darrah (Agri, Ledg., 1894, No. 14). He tells us 
that though the stock is regularly imported from Bengal, the animals soon 

prove on the rich pastures of the Brahmaputra valley. 
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(B) Chief Breeds of Indian Cattle, — Very little strictly speaking of a 
scientific nature lias as yet been published on this subject. Wallace and 
Voelcker have each given the results of their rapid tours of inspection 
through India, and numerous local writers have extolled the merits of 
certain breeds with which they were familiar. No one has as yet critically 
and comparatively examined all the breeds of India. Little more, there- 
fore, can be here attempted than to amplify the particulars of the cheif 
breeds (given in the Dictionary) in the light of the additional information 
brought out by the various writers in The Agricultural Ledger^ and by 
Mollison in his Handhoolc and by Majors Meagher and Vaughan in their 
Dairy Farming in India, etc, 

1. Gujarat. — These are the indigenous cattle of tlie plains, Ahmedabad, Kaira 
and Baroda, also the hilly countries of Palanpur and Deesa, where a large breed 
of very superior animals exists. They are. in fact, the finest cattle of India for. 
general agricultural purposes. In the more southern portions of the province, 
however, a mixed and inferior breed occvu's which in many respects resembles 
the Deecani cattle. The larger and superior race is in colom* from white to 
bluish-grey, the head, neck and limbs often being of a darker tint than the body. 
The horns are soraewdiat bowed and curve outwards as they leave the skull, then 
upwards, and lastly inwards. The animals are tall and somewhat leggy, but 
very powerful, and for draught purposes, especially when crossed wdth Mysore, 
are very valuable. [Of, Ovington, Voy, to Suratt, IGSO, 253-5, 273-85.] 

2. Gir or Kathiawar. — This breed is specially noted for its milk-giving powers. 

It is extensively reared in herds in the Gir forests and hills of South Kathiawar. 
They are coloured animals, often speckled or “ roan,” in various shades of red 
and brown. The long, pendent lop-ears and short crumpled horns are striking 
peculiarities. In Bombay they are generally called because brought 

tnd Surat. 

3. Sind and Aden. — This small-sized animal is powerful though lazy, but 
the cows are remarkably good milkers. Tlie horns are short, thick, blunt-pointed, 
and project outwards and upwards. The best are bred within a radius of 30 or 
40 miles from Karachi, and chiefly on the lower hills, where good grazing is to be 
had. The breed may, however, be met with through Bajputana and the Southern 
Panjab. [Mollison, The Montgomery and Sind Breeds of Cattle, in Agri. Joarn, 
Ind,, 1907, ii., pt. iii., 252-6.] 

4. Deccan, Kh desh and Southern Maratha Country. — It cannot be said that 
the regions indicated have developed any very special breeds of their own. Large 
portions of the country are subject to periodical scarcity and occasional famine, 
and the animals have become hardene<l and thus acquired their chief character- 
istic. The dewlap is inconspicuous, the forehead narrow and the muzzle large, 
while the horns spring in an upward direction, then bow abruptly outwards and 
ultimately inwards. The cowb are poor milkers, and the bullocks, though sm^, 
are extremely active and liave great powers of endurance, if not given too heavy 
a task. They are accordingly much used in light carts or as trotting bullocks. 
So long ago as 1503, Vertornannus (in Bald. Poy., 1811, iv., 577), speakingof the 
Deccan, said, “ It hath innumerable kyne of shynyng yelowe.” 

5. ysore and Coorg. — The cattle of this regon are celebrated both for 
their swiftness and for their spirit and powers of endurance. If cattle-breeding 
could anywhere in India be viewed as having attained the position of a recog- 
nised principle of agriculture, to Mysore would have to be assignee! that honour. 
Two descriptions exist side by side, each serving its own particular purpose. 
The first and by far the most numerous is the nadwia}m of the villages. This 
is the a^icultural stock and main source of the dairy produce of the State. The 
second is the doddadana or big cattle. This embraces the following special breeds : 
— Amrit Mahal, Hallikar, Chittaldrug, Mahadeswara, Betta, etc. The first 
mentioned — the Royal Amrit Mahal — is the most highly prizil, but is neither 
the largest nor the most powerful. These splendid animals are capable of per- 
forming quick journeys of long distances with a light and moderate load. They 
are large and powerful animals, chiefly kept by the well-to-do. The finer breeds 
are pure coloured, the inferior often mottled. There is no extra development of the 
dewlap to interfere with their trotting action. Their eyes are deep-set, the fore- 
head bulges above the eyes and slop^ backward. The ears axe short and point^, 
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and the horns, which spring close together, take a backward sweep, gradually 
diverge, and near the extremity curve gracefully upwards and forwards. They 

e all, even the nadudana breeds, powerful drairght cattle but poor milkers. 
[C/. Buchanan-Hamilton, Joum, Mysore^ etc., 1807, i. (manj* passages) ; Krist- 
namangar and Pease, Cattle of Mysore, in Agri. Ledg., 1895, No. 24 ; Kristna- 
samiengar, Diseases of Mysore Cattle, Agri. Ledg., 1806, No. 28.] 

6. adras, Nellore, Kistna (Ongole), etc., Cattle. — The Ongole breed of cattle 
is reared chiefly in the districts of Nellore and Kistna. From early times it has 
enjoyed a well-earned reputation of being one of the best milking breeds of India. 
Most writers agree, however, in saying that they degenerate rapidly when removed 
to other localities. The valleys of the Kistna and its tributaries have a rich, 
soft, deep black soil, and naturally therefore the cattle of such a coimtryare not 
well suited for hard roads, unless carefully and regularly shod. They are col- 
lectively heavily built animals, docile and of a mild and gentle disposition — 
essential qualities for milch- cattle — but sluggish in action. The head is erect on 
a short, stout neck. The horns are short and stumpy, somewhat resembling those 
of Sind cattle, and longer in the cows than in the bulls. They give to the head a 
curious and characteristic appearance, the bulging forehead forming a very 
obtuse angle. The prevailing and true colour is white with grey or black points, 
and frequently the bulls are black about the neck and shoulders — bi‘oken colours 
indicate impurity. In point of size they are inferior to the Gujarat and Nagar 
cattle. Other Madras breeds are the Alambadi of Salem and Coimbatore ; tlie 
Baragur of the hills of Coimbatore ; the Kangayam of Madura ,* the Palikolam 
( J ellicut) cattle of Madura ; the small Trichengodi cattle of Salem ; the artifici- 
ally spotted cattle of Tanjore ; and thePunganur cattle of North'Arcot. [Cf. Pease, 
in AgrL Ledg., 1895, No. 7; Sabba Rao, in Agri. Ledg., 1896,' No. 12 ; Holmes, 
Hair-markings on Horses and Cattle, Dept. Land Rec. and Agri. Mad. Bull, 1900, 
No. 42 ; also Notes on CaUle of Madras Pres., Bull No. 44 ; Gunn, The Nellore 
Breed of Cattle, in Agri. Journ. Ind., 1906, i., pt. iii., 237-42.] 

7. Burma. —Very little has been written regarding the cattle of Burma, so that 
it is not possible to assort them with the Indian breeds. Red is the dominant 
colour. The horns, when not interfered with, take an upward and forward direc- 
tion and grow to a length of 10 to 18 inches. The neck is short and powerful and 
the dewlap not much developed. The Burmans are most considerate of their 
cattle, never overworking them, and grooming them carefully on the close of the 
day’s task. The animals are also well-fed, so that they are naturally much 
superior to the imported cattle from India. But as milk-producers the Burman 
cows occupy a very low place, owing to the prejudice entertained by the Burmans 
agamst the use of milk. \Cf. Frost, Note on Cattle of Burma, 1889 ; also Quart. 
Journ. Vet. Sc. Ind., IS90 ; Evans, in Agri. Ledg., 1895, No. 10; Rept. Rev. 
Admin., 1889-90, 47-8 ; Seitl Repts (many) ; also Dept. Agri. Ann. Repts., etc.] 

8. Bengal and Assam. — The ordinary village cattle of these provinces might 
practically be spoken of as the most inferior in India. They are small over- 
worked and half-starved animals of which little more can be said than that they 
are suited to the climatic conditions and soils of the countries in which they live. 
In certain localities, such as Bihar and Tirhut, considerably better breeds "exist, 
most probably a consequence of the continual importation and crossing of fresh 
stock. In Gaya, for example, it is not imcommon to find an animal supposed 
to have been derived originally by crossing the Indian cow with an English 

short-horn ” bull imported in 1867. “ Bihar is overrun with pols (bulls'- dedi- 

cated to the gods). These are very fat, and comparatively useless for stock 
but do much harm in eating and trampling the growiag crops.” 
^/. Buchanan-Hamilton, Stat. Acc. Dinaj., 221-8; also in Montgomery Martin, 

’ Banerjei, jBanHpore Cattle, in Agri. Ledg., 

^95, No. 25 ; Earrah, Cattle of Assam, Agri. Ledg,, 1894, No. 14 ; Mukerji, Bengal 
Cattle, Handbook Ind. Agri., 1901, 578-93 ; Imp. Gaz., iii., 77-89.] 

9. Central Provinces. — The stock is often very mixed. In Nimar, red and 
brown coloured animals prevail, and in other districts white predominate. The 
Nimar IS, Nowever, generally held to be the best breed. It is a medium-sized 
ammal. Mollison says that it may be recognised by two peculiarities in the 
colour of the skin and shape of the horns. They are red or browm mottled, but 
the red is always light, sometimes almost yellowish, and the white markings 
are never pure white. The horns are thick at the base, blunt, flattened and curl& 
over the head like those of the Delhi buffalo. They are chiefly valued for agri- 
cultural work and as draught bullocks. The Arvi cattle of these provinces closely 
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resemble those of Nellore. The bullocks are strong, but not active. {Cf. Repts. Land 
Rev. Settl. (many districts) ; Trydell, in Agri. Ledg., 1898, No. 18 ; Ann. Eepts. 

Dept. Agn. ; Exper. Farm Repts., etc.] 

10. United Provinces of Agra and Oudli. — Throughout Oudh, the ndnpcird XT. Prov. 
breed ranks high. But there is a sub-breed known as the riaia, which is smaller 

in size, more leggy and quicker tempered than the ndnpdrd. The horns in both N'mpara. 
are elegant, thick below, and tapering to a fine point. One important feature 
is a slight but distinct depression on the forehead which makes it easy to distin- 
guish the Bahraich from the Doab and Mathura, (the kosi) cattle. The cows of Kosi. 

Kosi and Chhata are celebrated for their milking qualities, and the bullocks have 
the reputation of being good draught animals (see No. 13 below). The breeds of 
Nheri are, however, far superior to those of Bahraich, and much resemble the 
Malvi of Central India and Rajputana. In fact Kheri occupies the most pro- 
minent position amongst all the districts of Oudh, being famed for its so-called 
par char cattle, sometimes spoken of as hangar. White is considered the best Mngar, 
colour and black the worst. The bullocks are fast walkers, have a highly irritable 
temper, but possess great powers of endurance. Other breeds may be named : 

- — Bhur, Khairigarh, Majhra-Singahi and Dhaurahra. [Cf, Sayyid Moliammed Hadi, 

Bahraich and Kheri Cattle^ in Agri. Ledg., 1895, No. 12 ; also Mathura^ No. 19 ; 

Leather, Barahanki Cattle, Agri. Ledg., 1895, No. 17 ; Ann. Repts. Civil Vet. 

Dept., 1902, 2, et aeq. ; Prov. Gaz., 1903-4 (many district accounts).] 

11. Panjalb. — ‘'It may safely be said that the best milch-cows of Upper Panjdb. 
India are obtained from the Hansi-Hissar district, and they are commonly 
termed Hansi cows.” With these words Meagher and Vaughan open their Hansi. 
chapters on the “ Best Milking Breeds.” Speaking of the Harriana cattle. Pease 
describes the region in which they are produced as “ the green country which 
comprises about 292 villages of the Hissar district chiedy in the Hisaar 

and Hansi Tahsils and the greater part of the Rohtak district.” The region 
in question has a good soil, passing into clay-loam in one direction and into 
sand in the other. The average rainfall is 16 inches, and the climate, therefore, 
is dry and well suited to cattle. But the increase of cultivation within recent 
years has curtailed tlie pasture lands and lessened the interest in cattle-rearing. 

Still the country indicated produces a large surplus of cattle regularly exported, 
as also a very important supply of ghi traded in all over India. The Hansi- ohi. 

Hissar cattle are uniform in colour ; broken colours are seldom, if ever, met 
with. The skin is usually dark coloured and the hair white or grey, but 
darker at the shoulders and neck, and on the flanlis sometimes almost black 
or blue. Red-coloured examples are rare and usually inferior. The horns are 
short, set wide apart and arcli outwards, upwards and then inwards, but 
only slightly forwards. Meagher and Vaughan, while apparently accepting 
the Hansi as the best breed for Upper India, give several illustrations of the 
Sanhiwal sub-breed, which would appear to be frequently broken coloured — 
red or mixed colours — white being rare. According to many writers, the Mont- 
gomery cattle are powerful rivals of the Hansi for the claim of first position as a 
milk-yielding stock. They are small, shapely and short-legged animals with 
exceptionally long tails. The Director of Agriculture, in July 1903, drew up a 
statement of the breeds of cattle in the Panjdb, in which he adds to the above the 
Kuchi or Chenab breed ; the cattle of the Jhang district ; the Dera Ghazi. Khan Kuchi. 
breeds ; the Dhanni cattle of the Salt Range ; and the Maja cattle of the up- Dhaunl. 
lands between the Sutlej and the Ravi. [Gf. Pease, Cattle of Harriana and Siraa, Maja 
Agri. Ledg., 1895, No. 22 ; Meagher and Vaughan, Dairy Farming in India, 41-59 ; 

Repta. Civil Vet. Dept., 1895-1900.] 

12. Rajputana, Central India, Berar and yderabad. — The animals of a large Rajputana. 
portion of the tracts of country indicated naturally approximate very closely 

to the Hansi breed already briefly indicated. The characteristic cattle of Raj- 
putana and Central India are invariably pure white, though grey or silver-grey 
specimens are occasionally seen, but broken and mixed colours are unknovim. 

As in other large areas, there may be said to be two sub-races — a large animal 
specially selected and used by the well-to-do as trotting or fast walking animals. Trotting, 
and the ordinary village or agricultural breed. MolHson calls these collectively ymage Breeds. 
Malvi (or Malwi) cattle, and Major Kemp speaks of the high-cleiss animal as the Mahii 
Nagore (or Nagar) and the agricultural the Rinda (small) breed. It would seem 
that throughout the country indicated local names are often given which, like 
“ Nagore,” originated from the name of a village or locality specially noted for 
the superiority of its cattle. Mollison observes that the head is short, the eyes 
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are dark, promiaent and have a docile appearance. The ears are short with little 
or no tendency to droop. The horns are very characteristic. They are moder- 
ately thick at the base, of fair length and are sharply pointed and invariably 
spring in a forward and upward direction from the head with a graceful outward 
bend.” Prof. Wallace describes the horns as resembling two arcs of a circle 
set on the crest of the head with the concavity inwards. They are much prized 
as hea\’y draught animals, and are accordingly frequently seen all over Central 
and Western India, They are very strong, but not swift ; being reared on stony 
ground, have hard feet and do not require shoeing even when worked on 
metalled roads (Col. Gerard). They are very largely bred in the territories of 
H.H. the Maharaja Holkar and H.H. the Maharaja Sindia and the cows are 
often not milked at all, and in consequence when used as milch-cows are a 
very inferior stock. 

The Khillari cattle of the Satpura hills (in Holkar’ s territory extending to North 
Khandesh), according to MoUison, vrere derived originally from Mysore and should 
be spoken of as the Amrit Mahal breed. MoUison adds, “ The fact that 
Khillari are now bred true to a particular type in a district where Malvi cattle 
are also extensively reared is a clear indication that the breeders know the ad- 
vantage of keeping a good strain as pure as possible.” Mr. Ali Abdoola describes 
four breeds, met with in H.H. the Nizam’s Dominions, that take their names after 
the towns in which reared. Conomenting on these, Vet. Major W. R. Hagger 
observes that from the description of the prevailing colours “ some seem to have 
a strong strain of Mysore in them, some show a Deccani cross, while others seem 
to resemble the Malwi breed.” \Gf. Kemp, Powlett, Reynolds, Hendley and Hagger,. 
in Agri. Ledg., 1900, No. 21 ; Gerard and Abdoola, in Agri. Ledg., 1900, No. 22 ; 
Guz. Rajputana {Ajmir), 1904, i., A., 49-50.] 

13. ill Cattle. — The cattle seen on the higher cultivated Himalaya are 
small sturdy animals with short, thick legs. They are admirably suited to the 
regions in which found, and are very active and wild. They are mostly 
black in colour, though occasionally dun or mottled examples are met with. 
They are well protected from the severity of the winter by a thick, shaggy coat. 
The hump and dewlap are hardly if at all present, and, as pointed out by Walker, 
they much resemble the Kerry-Dexter cattle of Great Britain and Ireland. The 
cattle of the lower tracts, being annually taken to the grazing lands of the Bhaber 
country, have been crossed with the breeds of the adjacent plains. In the higher 
tracts the pure hill breeds are met with, and these are spoken of by names de- 
noting regions or special sub-breeds. The males are used for ploughing, but 
their working qualities are poor and many refuse to work at all, while the cows 
are poor milkers. In a further para^aph will be found particulars of the traffic 
from Nepal to the plains of India in hve stock. [C7/. Walker, Kumaon Catth, in 
Agri. Ledg., 1899, No. 7 ; Lawrence, Valley of Kashmir, 358-60.] 

]The following enumeration of publications, in sequence of date, may be found 
useful: — Thevenqt, Travels in Levant, Indostan, etc., 1687, pt. iii., 51-2; 
Buchanan-Hamilton, Journ. to Mysore, 1807, i., 164^6; ii., 14, 277, 382; also HisL 
E. Ind., ii., 891-7 ; Baden-Powell, Ph, Prod., 1868, i., 151 ; Wallace, India in 1887 ; 
Voeleker, Improv. Ind, Agri., 1893, 198-216 ; Exp. Farm kept., Poona, 1893, 11-4 ; 
1895 , 21-5 ; 1896, 20-5 ; Agbi. Ledg. : — Leather, Farm-yard Manure, 1894, 
No. 3 ; MoUison, Management of Dairy Cattle in Ind., 1895, No. 6 ; Leather, 
Ind. Manures, 1897, No. 8 ; Walker, Measurement of Cattle, 1899, No. 8. Subbiah, 
The Housing of Cattle and Conserving of Manure, U. Prov. Bull., 1901, No. 14; 
Stat. Atlas of Ind., 1895, 33-4 (2 maps). Dairy Cows, in XJ.S. Dept. Agri. Bull., 
1900, No. 68 ; Feeding Exp. with Dairy Cows, in XJ.S. Dept. Agri. Bull., 1901, 
No. 114 ; Formation of^ Beef and Dairy Cows, in U.S. Dept. Agri. Bull., 1902, 
No. 143; Reed, of Individual Cows, XJniv. Illinois. Bull., 1903, No. 85 ; Pierre 
and MonteU, Le Bceuf au Soudan, in DAgri. Prat, des Pays Chauds, 1905, v., pt. 
i., 364-77.] ^ 

CATTLE FOOD AND FODDER.— Thexe may be said to be two 
conditions of cattle-rearing in India— (a) village or agricultural, and (5) 
prairie or nomadic. The latter consists of large herds fed on fertile non- 
cultivated lands, the former small herds or solitary animals reared at the 
homesteads, thus mostly on cultivated lands. It is generally said, more- 
over, that the advances of cultivation are rapidly curtailing the areas of 
nomadic production and thereby cutting off the sources of supply of 
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superior breeds. Hay- making is not practised by the Indian cultivators, 
and the surplus of naturally produced grass is thus left to waste. More- 
over, the cost and difficulty of transport preclude the equalisation of 
supplies, hence in seasons of drought the greatest hardships have to be 
endured, and the first indication of famine is the increasing death-rate 
of the cattle. For example, during the famine years of 1899-1900 some- 
thing like 70 to 80 per cent, of the cattle perished in certain districts of 
Bombay, notwithstanding the large imports of fodder made by Govern- 
ment, for the railways were unable to cope with the burden thrown on their 
resources in conveying food and fodder to the famine-stricken districts. 

It has sometimes been upheld that cattle represent the capital. 

They certainly provide the labour for ploughing and carting, as well as 
very largely supply the manure and fuel used by their owners. In return 
the animals get what they can pick up (after the crops are off the fields) 
and what they can discover on the waysides and waste lands. Neverthe- 
less they often become the cultivator’s greatest source of poverty and 
danger. They increase beyond the needs of the neighbourhood, and thus 
rapidly change the character of the vegetation : noxious weeds survive 
and nutritions plants are gradually exterminated. Thus are the village 
cattle themselves not only depraved and starved, but the natural fertility 
and humidity of the soil lowered to such an extent that any untoward 
climatic disturbance only too frequently means famine. Of few localities 
can it be said that special food or fodder is grown for the cattle, but where 
this is done, as, for example, the cultivation of the cluster-bean, Ci/amopsis 
pgorctUoides (p. 449), and of fodder crops of Sorf/hum vnlf/are (of 
which the races known as sundhia, dudhia, nilva, etc., may be mentioned, 
p. 1039) in Gujarat and Jhang, etc., etc., the superiority of the cattle in 
these regions has been frequently attributed to that circumstance. It is of 
course customary to give rich foods (including several kinds of oil-cake) to 
milch- cows and to bullocks in daily w’ork. Mollison reviews the opinions 
that prevail in India regarding linseed, til, niger, safflower, ground-nut, 
cocoanut, and cotton-seed cake. [Of. Leather, AgrL Ledg., IS97, No. 8.] 
It is somewhat remarkable, but true, that a very large percentage of the 
draught bullocks of India are fed exclusively on dry food. It is of 
course very generally believed that green food is not suited to working 
cattle. This is, however, a very different question from that of the 
conditions of life and the food-stuSs essential to systematic breeding, 
where the improvement of stock is a distinct feature. The contrast 
between the bullocks belonging to the European planters in Tirhut and those 
of the Bihar peasants, or between the bullocks owned by the Burmans 
and those possessed by the Hindustani residents in Burma, abundantly 
exemplify the difierence between carefully reared and properly tended 
cattle and those brought up under a system of indiSerence and neglect. 

In the Dictionary will be found a complete enumeration of the trees, 
shrubs, herbs and grasses known to be of value as cattle food and fodder. 
Excellent pasturage exists in most provinces, especially on the lower hills 
and great Himalayan range. Open stretches of grass-land (maidans) often 
extend from the upper limits of the forests towards the snow-line. On 
these uplands vast herds of sheep and goats are to be found, the latter 
affording the much prized 'paskm wool (hair). But on the lower Himalaya 
the cattle are largely fed on the leaves of four species of oak and a few 
other trees. The grass that exists abundantly in these tracts is as a rule 
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cut and dried as hay in order to he exported to the plains. The extent 
to which leaves are utilised as cattle fodder is a speciality of India. 

In the deltaic tracts and rice lands generally, the cattle are miserably 
poor. Grazing lands are limited, or totally wanting, and the only fodder 
available in any quantity is rice straw, which provides scant nourish- 
ment. Moreover, it may be said that little or no concentrated food is* 
given even to the work cattle in busy seasons. In peninsular India, good 
grass is not found where the average annual rainfall much exceeds 40 
inches. In some parts of that vast area, therefore, the cattle are exten- 
sively fed by hand on the produce of arable tracts (Zmp. Gaz., iii,, 86)* 
The grazing lands of India and the grazing rights of the people are highly 
controversial questions. Voelcker (Improv, Ind. Agri., 169-97) discusses 
these very freely, and his views have on the whole been upheld by subse- 
quent experience. But the almost complete absence of special fields of 
cattle food is perhaps the aspect of Indian farming that strikes the visitor 
as most significant. The possession of immense herds, reared on waste 
lands, accounts very largely for the gJii, which is so much traded in all 
over India ; but one of the surest signs of the devastation caused through 
failure of the rains is the sudden rise in the exports from India of cheap' 
hides — a melancholy consequence of the starvation of these unprovided- 
for herds. 

[Cf. Benson^ Fodder Grasses, in Agri. Ledg., 1892, No. 1 ; Watt, Ground-nut 
as Cattle Food and Fodder, 1893, No. 15, 87 et seq. ; Leather, Silage-making 
in India, l.c., 1894, No. 2 ; Feeding Exper., New York Agri. Exper. Station Bull., 
1897, No. 14i ; Wood, in Journ. Board Agri, 1899, vi., 311-32 ; Walker, Measure- 
ment of Cattle, Agri Ledg., 1899, No. 8 ; Leather, Food-Grains and Fodders of 
India, l.c., 1901, No. 10 ; Mollison, Textbook Ind, Agri., 1901, ii., 11-41, 48-52 ; 
Milker ji, Handbook Ind. Agri., 632-42 ; Meagher and Vaughan, Dairy Farming 
in Ind., 1904, 1-14 ; Settl. Repts., especially those of Burma, deal fully with 
the fodder supplies and grazing rights.] 

DISEASES OP CATTLE* — The Agricultural Ledgers enumerated 
below contain many valuable papers on the diseases of cattle. The more 
serious and special diseases are briefly : — 

1. Rinderpest— hossonto, gute, halawak, pitchinow, peya, kyauh- 
pauk, etc. 2. Anthrax — ^the golafula, gutherewan, goU^ suih, odro, thalo^ 
rinova, daungthan, etc. 3. Poot and Mouth Disease — the khurat, aosha, 
khurpakka, mohona, mupaung, sha-na-kwalna, etc. And 4. Pleuro^ 
pneu onia — the pMpri, asok-yaw-ga, etc. In a special Veterinary Series 
of The Agricultural Ledger have been published numerous papers on the 
above and other diseases which the reader, desirous of such information, 
should consult. Two papers may, however, be specially indicated, 
namely, Dr. K. Mcleod’s Measures, Legal and Sanitary, adopted by- 
European Countries to oppose tbe introduction and spread of cattle 
pla^e (1896, No. 20), and Prof. Koch’s Method of Immunising Guttle 
against Rinderpest and the Kesolution of Government of India on the 
same, together with the Opinions of Indian Veterinary Authorities* 
(1898, No. 5). But for practical dairying operations, particulars of all 
the ordinary ailments of cattle will he found in the chapter on diseases 
of horned cattle and their treatment given hy Meagher and Vaughan, 
in their work on Da^V^/ in India (1904, 113-143, 147). These 
authors conclude with the following recommendations, strict attention to 
which they consider calculated to avert serious loss and inconvenience 
(a) Proximity of grazing grounds to the cattle-yard, enabling the 
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cattle to go out and back witbout possible contact witb outside cattle or 
their tracks ; (b) Complete separation between the dry stock and cattle in 
milk ; (c) Frequent inspection of all home cattle, and immediate isolation 
of animals from any disorder, however simple ; and the prompt disinfection 
of all ropes, standings, troughs, etc. ; (d) Perfect sanitation in and about 
the cattle -yard, standings, stalls, etc. ; (e) Tramway lines for the con- 
veyance of grain, fodder, etc., to the cattle-yard and the rigid exclusion of 
all outside draught- cattle bringing in these supplies ; (/) The allotment 
to sick cattle of special attendants, who must not be permitted to ap- 
proach the healthy animals, or associate with the staff working in the 
cattle-yard ; {g) The best and most wholesome fodder, grain, cake, etc., 
only fed to the cattle ; and (h) Complete segregation at as great a distance 
as possible from the infected enclosure ; and, as calves are the principal 
medium, not more than sixteen calves should be housed together.” 

Poisoning. — Among the important causes of cattle-death has un- 
fortunately to be given criminal poisoning. The chumars are the chief 
criminals, and their method of accomplishing their nefarious purpose is 
by the use of the sui (see Ahrus, p. 1). 

\Cf. Voelcker, Jmprou. Jnc?. Agri.^ 1893, 213-5; Pease, Cattle Plagtic, ia Agri. 
Ledg., 1896, No. 8 ; also Kristnasamiengar, Cattle Disease of MysorCy 1896, No. 28.] 

//. THE COATS AND SHEEP OF JNDiA. 

In addition to the oxen (discussed above) the family of the BoviDiE 
includes the goats and the sheep : — 

THE WILD GOATS. — The following are the species recognised by 
zoologists : — 

Capra gagrus, Gmeiin ; Blanford, Fa. Br. lyid. (Mammalia), 502-3 ; 
Masson, Journ. to Kalat, 1843, 445-6 ; the pasang (male), hoz (female), borz, 
kayik, thm, sair, sarah, chank, etc. A wild goat found throughout Asia Minor 
Persia, Afghanistan, Baluchistan and Sind. 

This remarkably interesting goat inhabits barren rocky hills in herds of 
varying numbers, but always keeps much to the cliffs and crags. Capt. Hutton, 
who, while Resident at KandahAr, devoted much careful study to mgagrua 
in domestication, and' cross-bred it with the common goat, arrived at an emphatic 
opinion, opposed to that advanced by Hodgson and others, namely, that the 
Persian and Afghan goats at all events were not derived from V. mgagrua. The 
late Dr. Blanford, the most recent author, however, says “ there can be no doubt 
that C. mgagrtis is one of the species, and probably the principal from which 
tame goats are derived.” The flesh of this wild goat is highly prized. The 
skins e valued as water and flour bags. The horns are carried by mendicants, 
and trumpeting horns are made of them. The bezoar-stones are found in the 
stomach (see Bezoar, p. 131). 

C. falconerl, Hugei. ; Blanford, l.c. 605-8 ; Vigne, Travels, etc., 1842, ii., 
279; the markhor (snake- eater), rdcke (the great horn), tush-ra (water goat), 
rezkuh, rush, pachim, etc. 

A magnificent animal which inhabits the Himalayan tracts west of the Beas 
to Kashmir, Ladakli, Baltistan, Afghanistan, Baluchistan, etc. It frequents high 
ranges, especially where concealment is afforded by shrubs or broken rocks, and 
is then met with in large herds. There are several well-marked local varieties 
that differ from each other mainly in the length, shape and degree of twisting 
and curving of the horns. It is much sought after by sportsmen, and is said to 
be in appearance by far the grandest of all the wild goats. Has repeatedly 
been bred in confinement and crossed with the domestic goat. It is generally 
believed, in fact, that some of the races of domestic goats with spiral horns have 
descended from this species. There are two important points that should be 
borne in mind : the direction of the spiral of the horns is outwards, not inw ds 
(as in most domestic goats), and the markhor does not possess the under-fur or 
pashm ipam) of the alpine domestic breeds. 

C. slbiriea, Meyer ; Blanford, l.c. 503-5 ; the Himalayan Ibex, the skin or 
sakin,dahmooT:danmo,kail,ta'ngrolphuZySkiUf&t(i. 
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This ibex may be said, so far as India is concerned, to extend from the eastern 
limits of the last-mentioned species east to Nepal. On the north of the Himalaya, 
however, it is very plentiful and passes considerably to west of its more strictly 
speaking Indian area, so that in Central Asia it can be spoken of as distributed 
from the Altai to the Himalaya. It frequents the most precipitous cliffs at 
elevations close to the limits of perpetual snow. Is able to witlistand the 
extreme cold through its possessing a tliick under-fm* {pashm or pmn). This 
interesting am’nial is, in fact, much sought after on account of its rmder-fur, 
which in Kashmir is called asali ti^s. Shawls, stockings and gloves are lined 
with it and the wool is also woven into the remarkably fine cloth called tusi or 
into the famous ibex shawls. Cooper speaks of two specially fine qualities of 
pashm j a white and a grey, both obtained in Tibet from a srnall species of wild 
goat called thosh. It is said that no wool is so rich or so soft. The hair or upper- 
coating, on the other hand, is made into ropes or woven into coarse cloth — pattu — 
and used for coats, tents, etc. In Ladakh large numbers of this goat are aimually 
killed in winter, when forced to descend into the valleys. In consequence a 
fairly extensive supply of wild pashm is regularly obtainable. No one has, how- 
ever, recorded the existence of the ibex in domestication, nor of its having been 
crossed with the tame goats. Still it is sometimes upheld that the pashm- 
yielding domestic goats of the alpine tracts must have been derived from this 
or some closely allied extinct species. 

^ REEDS OP DOMESTIC GOATS.— Yexj little is known of tke 
origin of the Indian domestic goats. As just stated, C. mgagnis is 
believed to have given an important strain to a large percentage of the 
breeds. C. falconeri viewed as having similarly contributed in build- 
ing up the peculiarities of some of the breeds with spiral horns. Fossil 
remains of a closely allied goat have been found in the rocks of the Siwaliks 
and of possibly another species in Tibet. Crosses between the wild goat 
of Western Sind and Quetta with the marlihor have not only been pro- 
duced but found naturally and shot by sportsmen. The powers of en- 
durance possessed by these animals may be inferred from the circumstance 
that C. cegagrtis is found near the sea-level in Sind and Baluchistan 
and at 13,000 feet in Persia. According to Henderson, €• slMHca bears 
so strong a resemblance to certain breeds of tame goats, met with on 
the alpine Himalaya and Tibet, that it may be safely assumed to have 
given to these their undercoat of jpashm. 

Thus, then, the authors whose opinions are of most value admit the 
possibility of the Asiatic goats having been derived from more than one 
species, and the advisability of such a conclusion (apart from the diversified 
form, stature, colour, habits, etc., of the tame races) receives countenance 
from the admitted existence of fertile hybrids between the wild species 
themselves, as also between these and the domestic animals. The pro- 
gression in characteristics from the typical village goat of the plains and 
the goat of the lower Himalaya to the Alpine p«s^m-yielding animal 
may, therefore, mark the stages of adaptation and crossing of different 
species, with the nearer approach in the extremes to the specific types. 
If there^be any plausibility in this suggestion, the difficulty which the early 
writers foresaw in any attempt to breed the true 'pashm goat on the southern 
slopes of the Himalaya would at once assume a distinct position. Lawrence 
{Valley of Kashmir, 364), speakdng on this subject, says, An attempt was 
made to introduce the shawi-goat into Kashmir, but it failed, as the climate 
is not sufficiently severe to induce the undergrowth of wool which nature 
provides in Tarfdn for the protection of goats and other animals from the 
keen winds of that country.’’ It would thus seem certain that the closer 
the effort at improvement is kept within special areas and with existing 
stocks the better. To cross the pashm goats, with the non-2:?as//m breeds 
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of Angora blood, as bas been suggested, would ob\'iousIy be to court failure. 
It might, however, be possible to cross the alpine breeds of Sind, Balu- 
chistan and Hazara with the Angora goat, if foreign blood be considered 
essential. 

Many years ago the proposal was made to establish sheep and goat 
runs on the southern slopes of the Himalaya %vith a view to improve and 
extend the Indian supplies of wool and hair. This has never been definitely 
tried, though much has been written on the growing necessity for better 
and more certain supplies of these staples. Falconer seemed to think 
that the pashm goat might be acclimatised on the southern slopes of the 
Himalaya, but it must not be forgotten that the down of the ibex and of 
the pashm domesticated goat seems to be directly the result of the drier 
and ever so much colder nature of the northern as compared with the 
southern slopes. Indeed the pashm goat may be said to actually exist at 
Spiti, and according to Hodgson the chdpu is the acclimatised form of the 
Tibetan chdngrd. If this be so, the goat, even if successfully reared on a 
more extended scale than at present on the southern slopes, would pro- 
bably yield a far inferior pashm than the northern stock, if indeed it did 
not degenerate into a form of the pa^-jdelding (not pashm) goat. It may, 
however, be safely said that for present European commerce a pashm 
goat is not an indispensable necessity of success. 

Speaking of the plains, sheep and goats are most successfully reared 
in areas that receive a moderate rainfall. Upland well-drained soils with 
sparse jungle growth and a considerable variety of herbage are necessary. 
In peninsular India the shepherds possess large flocks, with which they 
wander from place to place when arable land is usually clear of crops. 
The sheep and goats graze during the day and are folded at night on land 
where it is desired to obtain the manure of their droppings. This is paid 
for by the cultivators whose lands are thus benefited. Goats are valued 
for their meat and milk, and on the Himalaya for their hair. 

[Cf, Royle, Prod. Res. Ind., 1840, 161-72 ; Wallace, India in 1887, 147 ; 
Voelcker, Improv. Ind. Agri., 212-3 ; Mollison, Textbook Ind. Agri., ii,, 59-62 ; 
Mukerji, Raridhook Ind. Agri.y 593-4; Provisional List Animal Prod.^ 1902, 

77 ; Aitken, Sheep-Peeding, Journ. Board Agri., Sept. 1901, viii., 155-64.] 

CHIBF SPEEDS. — With the exception of Mr. B. H. Hodgson^s valuable paper on 
the sheep and goats of the Himalaya and Tibet, and of Capt, T. Hutton paper 
on the sheep and goats of Afghanistan, the subject has never been systemati- 
eally treated, and little can be added to the particulars given already in the 
Dictionary.. I am, therefore, imable to do more than mention by name some 
of the better known breeds of Indian goats : — 

1. South Indi Goat. — These are gaunt in appearance and badly proportioned, 

but hardy and active and can exist on almost any kind of vegetation. 

2. North Indi Goat. — A much finer animal than that found in the south. 
The ears are large and perfectly pendent. This is possibly the famnapari of 
Hodgson. [Cf. noey,Monog. Trade and Ma7mf. N. Ind., 1880, 90, 105-6 ; Pirn, 
Mimdg. WooUen Fabrics U. Prov., 1898, 2-3 ; Note on Indig. Sheep and Goats 
of the Ph. in Land Bee. and Agri., 1903.] 

3. Surat and Gujarat Goats. — ^These are small short-legged animals that are 
much valued as milkers. 

4. Nepal G t.— The best-known breed; has long flapping ears and rounded 
nose. 

5. ^ engai Goat. — 'Hiis is smaller even than the Madras animal, and is usually 
quite black and destitute of hor . Hodgson identifies it with the dugu of the 
Himalaya. [C/. 'Bq.bu, Agri. Lohardaga, 1880, i., 92 ; ii., 44-5 ; Banerjei, Monog. 
Woollen Fab. Beng., 1899, 1-3, 35-6.] 

■ 6. The ill Goats of the Deccan, Sind, Rajputana and Baluchistan. — ^The hair 
of these animals is more abundant and woolly than the plains goat, and the horns 
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are often large but only exceptionally spiral. These are the hair-yielding species 
of India. 

7. Syrian Goat. — Hybrids of this breed, commonly designated Aden goats,” 
are weU known in India, whither they are imported by the Arab traders and 
passed off under the names Angora or Kashmir. They have long, dapping, 
pendent ears and slender limbs. Their horns are usually erect and spiral. 

8. imalayan Goats. — Hodgson’s paper {Journ- As. Soc. Beng.^ 1847, xvi., 
pt. 2, 1003-12), as already stated, practically gives all information regarding' 
those kno-wn to exist. He refers them to the following special breeds : — 

[а] Ghdngrd — the common domestic goat of Tibet, which hardly deviates 

from the wild goat {c. except in the large and pendent ears. 

Hutton, on the other hand, holds that so far as the Persian and Afghan goats 
are concerned, they could not be regarded as derived from the wild goat just 
named. 

(б) Qhdrpu or Chydpu — the goat of the Sub-Himalaya (especially the Cis- 
Himalaya). It is much smaller than the chdngrd and has long hair and fine 
sub-fleece. 

{c) Sinai or Singdl — an inhabitant of the more northern parts of the Sub- 
Himalaya from Kumaon to Nepal, where it is probably indigenous. The surcoat 
and fine sub-fleece, though inferior to those of the chdngrd and chydpu, are yet 
capable of being applied to the manufacture of ropes, blankets, serges, etc. It is- 
less patient of change than the chdngrd or chydpu, but the mutton is good, 
especially that of the kids. 

[d) Dugu — a goat of the Central Sub-Himalaya and lower warmer tracts. It 
is characterised by the absence of the long hair and the nearly as frequent absence 
of the interdigital pits of the other breeds. The male is much larger than the- 
female, and often almost shaggy. There is no sub-fleece, the hair is coarse and 
next to useless. [C/. Barnes and Lyall, Settl. Rept. Kangra, 1889, 38-43 ; Biak,. 
Settl. Rept, Kangra, 1898, 36-68; Drew, Jummoo and Kashmir, 1875, 288;. 
Lawrence, Valley of Kashmir, 1895, 360-4.] 

THE WILD SHEEP - — It has, however, been known from the most 
ancient times that wild sheep and goats exist in India. iElian (compiling 
from Megastbenes, 300 b.c.) speaks of tbe wild sbeep and goats on tbe 
mountains of India. If considerable uncertainty exists as to tbe origin of 
tbe Indian goats, a far greater obscurity enshrouds tbe sbeep. Tbe struc- 
tural difference between tbe members of tbe genus Capra — tbe goats— 
and that of Ovis — tbe sbeep— is very small indeed, and one species — 
Ovis nahtira — is practically intermediate. Tbe origin of the Indian 
tame sbeep is unknown. Continuing the example above, the following 
are tbe wild species : — 

vis hodgsoni, Blyth ( . A on, Hors.); Blanford, Fa. Br. Ind. (Mam* 
malia), 494-5 ; the Great Sheep of Tibet, the nyan, nyand, hyan, ?imr,etc. This^ 
magnificant sheep, probably the largest of the genus, does not usually occur on 
the Indian side of the Himalaya. It is the shyest and wildest of all animals, and 
is very hard to kill. It has never been domesticated, but wild hybrids between 
it and o. vigtiei have been shot. 

. nahura, Gray ; Blanford, l.c. 499-501 ; the Bharal or Blue Wild Sheep, 
the hharal, hharut, na, wa, nervati, nao, etc. This sheep is met with in the alp' e 
tracts (between the limits of forest and snow) from Bhutan to Ladakh and Western 
Tibet. 

. poli, Blanford, Z.c. 496-7 ; the Great Sheep of the Pamirs : M co- 

Polo’s sheep: is the Jcuchkdr, ras, rush, kulja, arhar, etc. This rem kable sheep 
only comes within the Indian area at Hunza, north of Gilgit. [C/. Marco Polo^ 
Tmvete (Yule, transl.), i., 163-9.] 

. Vi ei, Blyth.; Blanford, l.c. 497-9: the Ural or Sha — the Bearded 
Sheep, known to the Natives as the kuch, hoch, guch, gad, mish, sha, ural, uriar,, 
etc. It is the wild sheep of the Salt Rang© in the Pan j 4b and of the SuUman 
Rang© of Hazara and Afghanistan, etc. The varieties most generally recog- 
nised are the ural, which occurs between 800 and 5,000 feet, and that called th©' 
sha at much higher altitudes — 10,000 to 14,000 feet. 

It has been bred freely with tame sheep, and wild hybrids (as already noted)' 
between it and o. hoagsoni have been shot. If, therefore, any of th© precedin 
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animals have contributed to the breeds of Indian sheep, o. viguei seems to have 
done so. It apparently affords a small proportion of the pashm known as thoshj 
and from the lachrymal sinus a thick gummy substance is obtained that is much 
valued in greasing metal locks. Mr. Drummond informs me that pure or half- 
breed dumhas have been crossed with this wild sheep and that the progeny exhibit, 
while young, an under-fleece similar to pashm. But according to local belief this 
cross is only attained if dimiha stock be employed. 

Breeds of Do estic Sheep. — Sheep are met with throughout the 
plains and lower hills of India and up the Himalaya to the sub-arctic zones. 
The breeds of Indian sheep are quite as extensive and diversified as those 
of Europe. Some are tropical, thriving in swampy regions or on dry, 
arid tracts, others warm temperate, still others temperate or even arctic. 
There has, however, been even less of an authoritative character written 
of the Indian sheep than of the goats. Most writers have discussed the 
Patna, Dumba, Meywar, Madras, Mysore, etc., breeds without having con- 
sidered it necessary to detail their characteristic features. Shortt {Manual 
of Indian Cattle a'nd Sheep), if his illustrations can be viewed seriously, 
would seem to establish for South India certain well-marked breeds, and 
doubtless extensive diversities exist among the sheep of other provinces. 
But, speaking generally, it may be said of perhaps more than half 
the breeds found on the plains of India, that they afford a kind of 
hair rather than a wool. They are reared chiefly on account of mutton, 
their fleece, like the hair of the village goat, being, comparatively 
speaking, valueless. 

But although many of the sheep of India yield a fleece of hair rather 
than of wool, certain breeds give fairly good wool. Of this class may be 
mentioned the black-headed sheep of Coimbatore, the woolly sheep of 
Mysore, the sheep of large portions of the Deccan, of Rajputana, of the 
Panjdb, and, in Bengal and the United Pro\dnces, the so-called Patna 
sheep. Although there are possibly several very distinct breeds of large 
fat-tailed sheep (all designated dumha), these should be classed as -wool- 
yielding breeds. They have been crossed with the Patna, the Merino 
and other imported sheep, and apparently with satisfactory results, 
though the improvement effected cannot be said to have been lasting. 
Some of the fine wools imported from Afghanistan and Persia are obtained 
from breeds of dumha sheep, and this fact having been ascertained 
many years ago, effort was put forth to secure stock for breeding 
purposes. So far the result, however, has been unsatisfactory, for 
when conveyed to the moister tracts of India, the fat tail has proved 
a source of danger. It is liable to disease, so that unless a breed could 
be produced, in the natural habitat of this animal, that would preserve 
its merit as a wool-producer during successive crosses in which it was 
gradually developed into a condition suitable to the plains of India gener- 
ally, it is not likely to be of much value to future breeders. It may, in 
fact, be said in conclusion that, so far as past experience goes, the breeds 
of most value, as Indian stock for improvement, are the Coimbatore, 
Mysore, Rajputana and Patna. But it may be added that perhaps the 
majority of persons who have given this subject anything like careful con- 
sideration seem to incline to the view that except in certain tracts, there is 
very little hope of India as a whole becoming of much greater moment than 
at present as a country of wool-supply. Interest is far more keenly di- 
rected towards facilitating importation from the mountainous countries 
bordering on India, than in any material improvement of the wools of the 
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plains. \Cj. Orrah, Wool of Balncli. and the Introd. of Merino Sheep and 
Angora Goats, March 1890.] 

The following may be mentioned as the better Icnown breeds of sheep in 
India ; — 

1. Eajputana ( eywar) Sheep. — These are the finest and largest sheep in 
India. They are sometinies called Belhi-Hansi or Tuttyghar sheep. They have 
poor wool, but the mutton is large though somewhat coarse. [C/. Ann. Bept 
Civil Vet. Dept., 1893-4, 14-6.] 

2. Bengal and Patna Sheep. — The former is very inferior but the latter one of 
the best breeds in India. They yield good wool and fatten readily. In 1836 
an effort was made to improve the "Patna sheep by crossing them with Southdown 
rams. So also a similar effort was made with Bhagalpur sheep. 

3- adras Sheep. — The best are those of Chingleput, Kistna, Godavari, 
Ganjam, Arcot, Salem, Trichinopoly, Tanjore, Madura and Tinnevelly. They 
are coated with a coarse brown wool or hair of little value. An experiment was 
for some years prosecuted at Heraganhalli to improve these sheep by crossing 
them with Merino rams imported from Australia. This was abandoned in 1863. 

4. Nellore Sheep. — A large breed, examples of which have been known to 
scale 80 to 100 lb. They are tall, leggy, and white or light brown in colour. 

5. Coimbatore Sheep. — This is known as the kurumha breed. It is a wool-pro- 
ducing animal, small in size, the prevailing colours being black with white heads. 
They fatten well, and the mutton of gram-fed animals is rich and well-tasted. 

A ysore. — This is a woolly breed. The prevailing colour is light to a 
very dark grey or black. It furnishes the best fighting rams of the plains. 
\Cf. Buchanan-Hamilton, Journ. Mysore, etc., 1807, i., 119-21 ; ii., 276-8 ; iii., 
354-5.] 

7. Bombay Sheep. — Dr. Hove, in 1787, speaks of the sheep in the Deccan as 
being the finest he had seen in India and as having superior wool. So long ago as 
1835 Col. Jervis conducted extensive experiments with a view to improving the 
Bombay sheep. Subsequently Col. Pottinger, Sir A. Burnes and others brought 
sheep from Kabul, the districts of the Upper Indus, Persia, the Cape of Good 
Hope and England. A farm was established at Ahmednagar, and for some years 
vigorous experiments at stock improvement were prosecuted. This was reported 
on by Sir George Arthur in 1843, who recommended that* fresh Merino rams 
should be continuously imported for some years to come. The subject seems, 
however, to have been suddenly forgotten and the farm abandoned, for nothing 
of any importance was subsequently published regarding it. Mollison (Texthooh 
Ind. Agri., ii., 59) says nothing of these experiments nor of the fate of the farm. 
He offers, however, many useful and practical suggestions based chiefly on 
experience gained in Bombay. Sheep and goats, he says, are most successfully 
bred in districts with moderate or light rainfall and light, naturally well-drained 
soils. Neither sheep nor goats thrive during the monsoon in heavy-soil districts. 
In the breeding districts large flocks do not thrive unless they are continuously 
grazed on clean ground. Large flocks of sheep and goats are brought in the fair 
season by professional shepherds from Kathiawar into the plains of Northern 
Gujarat, and also from the upland comparatively dry waste grazing lands east and 
north of Khandesh, to the ijack-soil tracts and arable plains of the Deccan. A 
few goats among the sheep are decidedly advantageous. They lead the flock and 
keep the sheep moving and thus grazing. \Cf. Morgan, Sheep-Breeding in the 
Deccan, in Agri. Ledg., 1895, No. 18.] 

8. Nep'al Sbeep.—Of these there are two kinds — the village ghorpalla bxi 6. the 
forest ran haria. The last is a small and almost semi- wild animal that lives in 
large flocks on the wooded hill slopes. 

9. Kashmir Sheep. — Lawrence [Valley of Kashmir, 360-4) gives many in- 
teresting particulars regarding the sheep and wool of Kashmir, but says nothing 
of the breeds met with except that some are as good as the Southdowns. Mr. 
Drummond informs me that in Kashmir it is the custom to wash the sheep in 
the river before being shorn, a circumstance that would point to the wool being 
valued more highly than is commonly believed. Baldrey (Agri. Journ. Ind., 
1906, i., pt. iii., 201-4) urges the “ Benefits of Sheep-dipping ” in India. 

10. imalayan and Tibetan Sheep. — Hodgson mentions some five breeds with, 
under some of these, several sub-breeds. Space cannot be afforded to do much 
more than enumerate the principal examples of these by name 

(a) Hunid of Western and Hdluh oi Eastern Tibet. A tall, graceful animal, 
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the xiniversal beast of burden on the higher snowy ranges — is docile and sure- 
footed. Hodgson compares this with the great wild sheep {o. hoagt’^oni). It 
cannot endure the rank pasture or high temperature of the Sub-Himalaya. 
Mutton and fleece are both excellent. 

(6) Silingia or Silingf sheep or Peluk of the Eastern Himalaya. According 
to Hodgson, the Siling coimtry corresponds to the Senca regio of the classics. 
The aziimal is smaller than the hunid. In colour it is white tinged with fawn. 

(c) Bdrual or Barwal is a Cis-Himalayan breed and the ordinary sheep of the 
Cachar or northern regions of the Sub-Himalaya between the Jhinla and the 
Eurant. Hodgson, in fact, says this breed practically extends from Kumaon to 
Sikkim. It is the great fighting ram of the hill tribes. It is remarkable for its 
massive horns entirely covering the top of the head. The fiesh and the fleece are 
both abundant but coarse. By far the largest number of the rdhris or coarse 
blankets and serges manufactured in these hills, and which are extensively ex- 
ported therefrom, are made of wool. Coarse as this wool is, it is, however, 

superior to the wool of the plams. 

{d) Cdgea — This is the characteristic breed of the central region of the Sub- 
Himalaya. It is reared rather by householders than shepherds, and for its flesh 
rather than its wool. It is a handsome animal, but its head is too large, though 
the legs are short. 

(e) The Terai Sheep. This is practically identical with the sheep of the plains. 

It may in conclusion be pointed out that Hodgson’s Trans-Himalayan sheep 
(the hdnid and the silingia) are, like his Trans-Himalayan goats {c'Mngrd and 
chdpu), far superior to his Cis-Himalayan breeds. If, therefore, India cannot 
acclimatise and develop new breeds on the southern slopes of the Himalaya, 
attention should be given to increased facilities of transport and more friendly 
intercour with the Trans-frontier tribes for increased supplies of superior 
wool. 

11. ira and D ba Sheep. — Some at least of the breed are natives of 
Afghanistan and Persia, and others of Africa. They are frequently imported 
into India, and are large sheep characterised by the immense development of 
masses of fat placed on either side of the tail, forming stores of nourishment 
which are drawn upon during the 'winter months, when fodder is scanty. 
Hutton tells us that in some parts of the country the tail grows, in fact, to such a 
size that a small wheeled carriage has often to be constructed to carry its weight. 
Hodgson calls them puchia (tailed) sheep- The wool is of good quality, and on 
that account they have often been crossed with Indian plains sheep. Mollison 
says dumha sheep have proved exceptionally suitable for crossing with the Beccani 
stock. The wool of these half-breeds, like that of the pure dumba^ is of 
quality and long. The mutton is said to be coarse, though the tail is sometimes 
spoken of as of great value. 

^lian (Be Nat. Hist. Anhn., 250 a.d., iv., 32) speaks of the tails of the Indian 
sheep reaching to their feet and as being cut open by the shepherds, the tallow 
removed, and the tails sewn up again. Marco Polo, in the 13th century, and 
Varth6ma, in the 16th, describe the dumha or Ethiopian sheep as seen by them on 
the east coast of Africa. Marco Polo says the tail often weighs 30 lb., but Var- 
th^ma puts it at a lower figure, 15 to 10 lb. Terry (Foy. B. Ind., 1622 (ed. 1777), 
90) observes that ‘‘ their sheep differ from ours by their great fleshy bob-tails 
which severed from their bodies are very ponderous. Their wool is generally 
coarse but their flesh is not so.” There would thus seem no doubt that this 
particular sheep has existed in India from fairly remote times. The head and 
neck are quite black and the body otherwise white. In the Cairo Museum, 
among the ornaments found in the mximmy-pits, there is a little figure of one of 
these sheep, so that it may safely be said they have been known from ancient 
times and beyond the limits of India. [Cf. Cordemoy, Le Prod. Cohn. d'Origine 
Animale, Paris, 1903, 126-38.] 

III. HORSES, ASSES, AND MULES OF INDIA. 

The horse has been a domesticated animal since prehistoric times. 
jElianj compiling doubtless from Megasthenes, 300 b.c. {De Nat Hist 
Anim., xvi., 2-22), says, “ In India there are herds of wild horses and also 
of wild asses.” No aboriginal or truly wild horse is known to exist to-day, 
though wild representatives of the ass are well known. [(?/. Blanford, 
F a. Bt . Ind. (Mammalia), 470-1.] There seems, however, little doubt that 
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all the existing races and breeds of horses have descended from one common 
stock, which Darwin believed was dun-coloured and more or less striped. 
In Neolithic times a wild horse would appear to have existed in Europe, 
hut the animals of the present time have probably not been developed 
from these, but from animals which it is well known were imported from 
Asia into Greece and Italy. But even these Asiatic ancestors were doubt- 
less only a consequence of a still earlier long- continued selection from a 
stock or stocks that to some extent may he indicated by the fossil 
remains discovered. The artificial selection conducted by man has 
been toward specific purposes. The English thoroughbred may be men- 
tioned as the final manifestation in speed ; the English draught-horse in 
working capacity ; and the Shetland pony in snre-footedness and suita- 
bility for mountainous regions. What may be true of England can be 
shown as equally applicable to all countries wherever the horse has been 
appreciated in agricultural, industrial and political life. The most ancient 
histories and traditions of India point to a specialisation in warfare. iElian 
describes the King’s stables ; the use of the bit and bridle in making the 
horses move at a measured pace ; the breaking in of the animals by forcing 
them to gallop round and round in a ring ; and when on the march, we are 
told the war chariots were drawn by oxen and the horses led on a halter 
so that their legs might not be galled nor their spirits damped by drawing 
the chariot to the battle-field. None of the early writers would seem to 
make even the most distant allusion to the Indian horse being used for 
agricultural purposes or for transport ; adaptation, therefore, to riding 
and swiftness were the directions of early Hindu influence on the horse. 
The establishment of the rule of peace under British supremacy of neces- 
sity meant the overthrow of martial power and the loss of the races of 
fiery chargers that doubtless previously existed in India. 

Principal Indian Breeds . — There seems at all events little doubt that 
the Native breeds of horses have diminished and deteriorated since the 
establishment of British rule in India. The suppression of the predatory 
system lessened the demand, and the superior Lakhi and Cutch breeds 
which for centuries had been famous became almost, if not altogether, 
extinct. It is probable also that the requirements of modern warfare 
for larger and more powerful animals than India naturally produced, led 
to a system of artificial breeding, in which size was the object mainly 
aimed at, an object that might easily have resulted in the deterioration of 
the original small, hardy and swift breeds and the production of badly 
formed and weedy animals. Within recent years the Government of India 
have adopted, in the Civil Veterinary Department, a policy of supplying 
specially selected stallions to each important centre. These have been 
chosen in consideration of the most hopeful directions of improvement of 
existing stock, and their services are placed at the disposal of horse- 
breeders free of charge, provided the mares have been examined, approved 
and branded, by a representative of the Department. According to uni- 
versal repute this has had a most beneficial effect. The following are some 
of the better known indigenous breeds : — 

1. athiaw and Rajputana. — The Chiefs in these States still continue to 
give attention to horse-breeding and many of them keep up very large stables, 
in which the most careful selection is observed. The original breed — known as 
the Kathi-— was noted for its great powers of endurance. The peculiarities of the 
animal are that it is generally under-sized and small-boned and has a distinctive 
mark, a black cross down the back and black bars on the legs, the colour of the 
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coat varying in every shade of dim. It is supposed to possess a strong strain, 
•of Arab blood, an opinion supported by the known frequent intercourse between 
the two countries. The mares are most esteemed, as the horses are noted screamers. 
The Bhavnagar and Palitana Princes take the greatest possible interest in tiie 
preservation and improvement of this peculiar and special breed. 

2. Bomhay. — The horses of Kach and Sind do not materially differ from 
those of Kathiawar. They are usually a little o%’er fourteen hands, are well made, 
spirited, showy in action, with clean limbs, good bone, thin long neck, large head, 
outstanding ram-like brow, and small ears. Their great defect is their bad 
temper. But there may be said to be tliree other types in the Presidency in the 
hardy Maratha pony, the little Gujarati, and the Bimthadi of the Deccan. The 
last mentioned is one of tlie best breeds in India. 

3. Waziri and BalucM. — A fine breed of hardy and active animals. They 
have good shoulders, very deep and moderately broad chests and angular droop- 
ing quarters, verj^ broad across the hips. The\^ make excellent troopers on 
account of their speed and endurance, and, crossed with Arabs and thoroughbred 
English horses, become good cav^alry remoiuits. 

4. Panjab. — There are many special races, such as those reared about Rawal- 
pindi, Jhelam, Gujrat, Gugaira and Lahore. In the Sikh times the greatest 
-care was bestowed on them, and stallions from Kathiawar, Kach, Baluchistan and 
Afghanistan were regularly imported and used to improve the stock. The average 
Panjdbi country-bred to-day is small, but possesses great power.s of endurance. 
It used to be a by no means uncommon occurrence to hear of an ekka pony 
•dragging a cart and three passengers from Simla to Kalka, thus covering 53 
miles in one day, without, as the saying goes, turning a hair.” This is repre- 
sentative of the hardy little animals found on the plains adjoining the North- 
West Himalaya. In former times the Sikh cavalry were horsed from Dhanni, 
north of the Salt Range, and even now large numbers of remounts are drawn from 
that country. 

5. Burma and anipur. — The ponies of Burma, which are small, hardy and 
-exceedingly tractable, are said to be all importations from the Shan States and 
Manipur. Their characteristic pace is an unbroken run, in which the shoulders 
seem to roll from side to side. The pure Manipur is generally considered the 
best of all Indian ponies. It is well under thirteen hands, is mostly dun-coloured, 
and is possessed of wonderful powers of endurance and weight -carry ing capabilities. 

6. ' alayan Ponies. — The Gkunt or Khimd breed is met with in Lahoul and 
•Spiti, and is employed almost entirely for saddle purposes. It is never over 
twelve hands, is strongly built, exceptionally surefooted and hardy, but is often 
very hard-mouthed and stubborn. A similar animal is the Bhutia pony, which 
often attains a height of fourteen hands. A larger and more valuable breed is 
that known as the Yarkand pony. It much resembles the Ydbil of Afghanistan; 
has a short round body, deep chest, full quarters, and thick limbs — a miniature 
EngHsh cart-horse. It is an admirable pack-horse, and inured to heavy loads. 
It moves at about five miles an hour, and if allowed to preserve that pace 
has ^eat powers of endurance. Closely allied is the pack and riding pony of 
Baltistan and Kashmir, 

7. Asses d ules. — The ass exists in all parts of India and is largely used 
■as a beast of burden, especially by the dhobis or washermen, potters, tinkers, etc. 
As a rule it is badly cared for, its only redeeming feature being its cheapness. 
In Kathiawar there is a specially good breed of donkeys, of which the Halar or 
Jhalavad white variety is specially deserving of notice. The people of the 
interior Himalaya have also a peculiar breed^ — a very small black animal with 
long shaggy hair. This they bring with them when they come down in the winter 
months to seek work at Simla and other outer hill stations. Mules seem to 
have been known from the most ancient times in India. *^lian says that the 
mares are often covered by the wild asses, red-coloured mules being the 
result. These are very fleet and impatient of the yoke. They are caught with 
foot-traps, and when only two years old may be tamed and domesticated. 
They are then taken to the King of Persia. Blanford gives full particulars of 
the Asiatic Wild Ass. It is found throughout Central and Western Asia, a few 
being occasionally seen in Baluchistan, the Panjdb frontier, and even east of the 
Indus in Bikanir and the Rann of Kach. 

For many years past the Government of India have made strenuous efforts 
to improve the breed of the plains donkeys, and to secure the rearing of a good 
quality of mules. They have accordingly supplied donkey stallions and Offered 
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rewards and. prizes for good mules. Tli© ISiatives of India liave, in many localities^ 
a semi-religious objection to breeding mules. [Cf. Ain-i-AlcbaTi, 1590 (Bloch- 
maim, transl.), 132, 152; Linsehoten, Voy. B. hid., 1598, i., 54; Terry, 7oy. 
E. hid., 1622 (ed. 1777), 132-4 ; Barbosa, Coasts E. Africa and Malabar (ed. 
Hakl. Soc.), 49, 76-7, 89-90 ; Mandelslo, Travels hid., 1662, 35, 86 ; 
Ovington, Voy. Saratt, 1689, 253 ; Tavernier, Travels Ind. (ed. Ball.), i., 
102, 283 ; ii., 263 ; Hove, Tours in Gujarat, etc., 1787, 53, 67 ; Montgomery 
Martin, Hist. E. hid., ii., 425; Honigberger, Thirty-five Years in E. Ind., i., 72; 
Wilson, Cutch Horses, in Journ. Roy. As. Soc., vii., 141 ; Macgregor, Journ. to 
Khorasan, 1875, 292-4 ; Wallace, India in 1887, 127, 141 ; Hoey, Monog. Trade 
and Manuf. N. Ind., 58, 102 ; Voeleker, Improv. Ind. Agri., 211-2 ; Lawrence, 
Valley of Kashmir, 364-5 ; Agri. Ledg., 1893, No. 19 ; 1894, No. 12 ; 1896, No. 3; 
Govt, of Ind. Resolution, ; Journ. Nat. Hist. Calc., ^ii., 469; Ann. Repta. 
Civ. Vet. Dept, in Ind. since 1895-6 ; Ewart, The Penycuik Exper., 1899 ; 
MoUison, Textbook Ind. Agri., 1901, ii., 10-1, 41-8 ; Pierre and Monteil, Le 
Cheval au Soudan, in H Agri. Prat, des Pays Chauds, 1905, v., pt. i., 126-39*] 

IV. THE DOMESTICATED PIGS AND WILD BOARS OF INDIA. 

Pig or Hog is the name applied to difierent animals of the family Suidje, 
the only representative in India of the sub-division of the Ungulates known 
as Suina. Blanford enumerates the following species : — 

S cristatus, Wagner ; Blanford, Fa. Br. Ind. (Mammalia), 560-2 ; Indian 
Wild Boab, sur, had janwar, varaha, paddi, dukkar, pandi handi, tan-ivet, etc. 
This is the only species_of any interest or importance economically. It is found 
throughout India, from the sea-level to an altitude of about 12,000 feet, wherever 
there is sufficient shelter, either of long grass, low jungle or forest. When 
abundant it does great damage to crops. The tame pig of India is probably 
derived from the wild animal, and in some places is said to breed with the latter. 
Several races of domesticated pigs are met with in India, where religious and 
caste beliefs allow of their being kept. In the article on Lard. (pp. 701-2) it 
will be seen that two chief classes of pigs are spoken of, namely the “ China 
pig ” and “ the Country pig.” 

S. anda anensis, Biyth ; Blanford, l.c. 562-3. The Andaman Pig. A small 
animal, some 20 inches high, occurring in the forests of the Andaman Islands. 

S. salvani , ^octgs. ; Blanford, l.c. 563. The Pigmy Hog. In the forests 
at the base of the Himalaya in Nepal, Sikkim and Bhutan. Its habits are very 
similar to those of s. cristatiis. It is found chiefly in high jungle grass, 
in herds of five to twenty. They are rarely seen, as they leave the forests at night 
only, but may be traced to their lairs by the mud coatings of the lower vegetation 
left behind them. In Manipur I found this species to form coverings over their 
lairs by breaking and throwing down the spiny bamboo. 

The pig aSoids various economic products, the chief of which are 
Bristles, Lard, Meat (Pork, Ham, etc.) and Skin. Lard is separately dealt 
with under that heading (pp. 701-3). Pig- skin forms, when tanned, a leather 
which is principally valued for saddlery. That of the wild boar is much 
thicker than that of the domesticated animal, and consequently ofiers 
more difficulty in the process of tanning and preparation. It is also 
used in the manufacture of many small articles of leather-ware, such as 
purses, coverings of pocket-books, etc. 

Bristles are employed chiefly in the manufacture of brushes, and the 
export trade in bristles and othet brush fibres in recent years is very 
considerable. Por the period 1900-7, the following were the Exports 
of bristles and fibres for broom and brush manufacture : — 1900-1, 49,682 
cwt., valued at Rs. 14,93,685 ; 1901-2, 48,488 cwt., Rs. 13,65,600 ; 1902-3, 
70,917 Gwt., Rs. 15,79,002 ; 1903-4, 83,258 cwt., Rs. 20,76,331 ; 1904-5, 
81,290 cwt., Rs. 18,39,854 ; 1905-6, 93,873 cwt., Rs, 21,51,028 ; 1906-7, 
88,158 cwt., Rs. 17,68,930. Of the total for 1905-6, Madras exported 89,978 
cwt. and Bengal 3,604 cwt., and the countries to which the largest quantities 
went were— the United Engdom, 30,485 cwt. ; Germany, 27,874 cwt. ; 
Belgium, 24,463, cwt. ; Ceylon, 5,536 cwt. The Imports are compara- 
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tively insignificant, averaging for 1900-7 about 450 cwt. In 1904-5 they 
reached 1,099 cwt., valued at Rs. 29,856 ; in 1905-6, 697 cwt., Rs. 17,462 ; 
and in 1906-7, 599 cwt., Rs. 25,219. Mostly from the United Kingdom 
and Germany. 

Of Bacon and Ha India annually imports large quantities, and the Bacon 
exports are small. The Imports for 1900-7 were as follows : — 1900-1, and Ham. 
1,144,716 lb., valued at Rs. 7,61,782 ; 1901-2, 1,136,959 lb., Rs. 7,47,093 ; 

1902-3, 1,231,934 lb., Rs. 8,16,613 ; 1903-4, 1,267,724 lb., Rs. 8,16,223 ; 

1904-5, 1,373,474 lb., Rs. 8,09,678 ; 1905-6, 1,600,898 lb., Rs. 9,40,140 ; 

1906-7, 1,487,729 lb., Rs. 9,52,715. Almost the whole comes from 
the United Kingdom, viz. 1,575,838 lb. in 1905-6, while small quantities 
are drawn from Hongkong, Australia, the Straits Settlements, Germany, 
and Sweden. The Exports of Indian hams amounted in 1904-5 to Total Trade. 

672 lb., valued at Rs. 150, and in 1906-7 to 259 lb., valued at Rs. 150. 

The re-exports in 1904-5 were 7,323 lb., valued at Rs. 4,358, but in 1906-7 
only 537 lb. Thus, adding together all the available returns of the products 
derived from the pig, the exports in 1905-6 were Rs. 21,69,778 and the 
imports Rs. 10,17,138 ; and in 1906-7, exports Rs. 17,84,827 and imports 
Rs. 10,70,304. The decline in the exports of lard and increase in the 
imports point to a serious defect, and the large demand for foreign ham 
and bacon is significant. There are thus great possibilities in the future. 

TRADE IN INDIAN LIVE STOCK, Trade. 

Of the estimated number of animals of all sorts (220 million in 1904-5), 
about 23 per cent, are annually exported in the form of hides and skins. 

But India imports and exports live stock, and by sea as well as across Trans- 
her land frontiers. Hence the returns under these headings have to be frontier 
taken into account. It may be desirable to set forth the Trans-frontier Traffic, 
trade before exhibiting the foreign. In the official statistics the imports 
are referred to the following groups — (a) Horses, Ponies, Mules : (b) imports, Oattie, 
Cattle : (c) Sheep and Goats : and (d) Other Kinds. The totals for the 
year 1904-5 were 665,024 animals, valued at Rs. 74,74,928 ; for 1905-6, 

685,732 animals, Rs. 65,30,041 ; for 1906-7, 714,368 animals, Rs. 70,12,607. 

The most important are the cattle, 105,726, valued at Rs. 44,04,266 in 
1906-7 : the sheep and goats, 166,653, valued at Rs. 6,12,062 : and other 
kinds of animals 434,704, valued at Rs. 13,14,543. The chief countries of 
supply of cattle are Nepal, North Siam, and the Southern Shan States. 

For sheep and goats, Northern and Eastern Afghanistan, Nepal and sheep aadOoats. 
Kashmir. Of the other kinds, Nepal, South Siam and North Siam. The 
Trans- frontier exports from British India are less important and need Exports, 
hardly be reviewed. The totals in 1906-7 were 92,644 animals, valued at 
Rs. 11,78,866. Perhaps the most remarkable feature of the trade re- 
corded as carried by rail and river is the fact that Bengal is the chief 
exporting province and the United Provinces the principal importing area. 

The next most important receiving centres are Calcutta and Bombay. 

Turning now to the transactions by sea, the Imports are most valu- imports of, 
able under the heading of horses. The total imports in 1903-4 were Horses, 
valued at Rs. 53,62,833, of which Rs. 52,48,590 represented the horses 
brought mostly from Australia into Bombay and Calcutta ; in 1904-5, 

Rs. 59,27,625 (horses, Rs. 55,47,939) ; in 1905-6, Rs. 49,41,452 (horses, 

Rs, 46,76,055) ; in 1906-7, Rs. 46,55,792 (horses, Rs. 44,88,933). Of 
the Exports it may be said the position is reversed, the traffic in horses 
being the least important. The total for 1903-4 was returned at 
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Rs. 22,27,523, of which Rs. 21,23,214 represented cattle, sheep and goats, 
etc. ; 1904-5, Rs. 19,40,129 (Rs. 18,98,380 cattle, sheep, etc.) ; 1905-6, 
Rs. 19,33,828 (Rs. 19,07,228 cattle, sheep, etc.) ; and 1906-7, Rs. 22,63,176 
(Rs. 22,21,416 cattle, sheep, etc. The horses go mainly from Bengal and 
Bombay to Ceylon and Mauritius, and of the others Madras practically 
conducts the entire trade, sending the animals to Ceylon and the Straits 
Settlements. 

CATTLE FOOD AND FODDER,— Exports. — It is somewhat sur- 
prising to discover in the published returns of the foreign trade of 
India, a heading ‘‘Fodder, Bran, and Cattle Food, including Hay and 
Straw.'’ This is referred to three groups, as follows — Oil- cake : Rice 
bran : Other sorts. The total exports under these three headings were 
in 1900-1 valued at Rs. 70,13,826; in 1902-3, Rs. 85,73,627; in 1904-5, 
Rs. 97,21,116 ; in 1905-6, Rs. 1,18,15,434 ; and in 1906-7 at Rs. 93,99,644 
(£626,642). Of the large amount for 1905-6, Rs. 51,99,194 represented 
the value of oil-cake, and Rs. 55,41,825 that of rice bran. Practically the 
whole of the Rice Bran goes from Burma and the Oil- cake very largely 
from Madras, with a fair amount from Calcutta and the balance, very 
nearly, from Bombay, Fully a third of these articles of cattle food is 
consigned to the United Kingdom ; another third to Ceylon, the Straits 
Settlements and G-ermany in approximately equal quantities. The balance 
goes to Java, the Philippines and East Africa, followed by France, Aden, 
Hongkong, Belgium, etc. 

Prices of Beef and Mutton. — Particulars are given in Prices and Wages 
in India (1904) of beef and mutton in certain localities of Western India 
since 1855. During that time they have practically remained stationary : 
if anything, cheapened. Taking the average of the quinquennial period 
1871-5 as a standard, the price in the Presidency for beef was *25 rupee 
a seer (= 2 lb.) ; in Sind T7 ; in Rajputana and Central India T6. For 
MUTTON, Bombay *31 ; Sind T8 ; Central India and Rajputana *21. Taking 
these as 100, beef in Bombay was (in 1903) 80 ; in Sind 118, and in Central 
India and Rajputana 50 ; mutton similarly was 100 (during 1871-5) in 
Bombay, and in 1903 it was 97 ; in Sind 144, and in Central India and 
Rajputana 95. These results are doubtless fairly expressive of India as a 
whole; but no other returns are available, so that particulars of the other 
provinces cannot be furnished. 

For trade in Lard and Tallow, see the separate article (pp. 701-3) ; 
Hides and Skins (pp. 632-40) ; and Oils (pp. 813-4, 819). 

[Cf. Institutes of Manu, ii., 41 ; v., 8; viii., 298 ; xi., 139 ; Varth6nxa, Travels 
(ed.Hakl. Soc,), 1510, 87, 200; Ain-i-Ahhari, 1590 (Blochmann, transl.), i*, 63 ; 
(Jarrett, transl.) ii., 350; Linschoten, Voy.E.Ind.,l59SA-7 25 ; ii., 10 ; Fryer, New? 
Acc, E. Ind. and Fers., 1675, iii., 118, etc,, etc. ; Ainslie, Mat. Med., i., 156, 184, 221, 
423-5; Moororoft, Travels, !., 58-9 ; Prod. Fes, Ind., 161 ; Baden-Powell, 

Ph. Manuf., 49; Lewin, Wild Races S.E. Ind., 1870,261; Ind. For., x., 339 ; 
XV., 27 ; Season and Crop Repts.'] 

liXJFFA, Cav , ; FL Br. Ind., ii., 614-6 ; Duthie, FI. Tlfper Gang. 
Plain, 1903, 367 ; Cooke, FI. Pres. Bomh., 1903, i., 531-3 ; Prain, Beng. 
Plants, 1903, i., 519-20 ; CucuRBiTACEiE. A genus of climbing plants, 
native of the warmer regions of the Old World and one indigenous in 
America, Four or five are wild in India. 

L. acutangula, Roxb.; Duthie and Fuller, Field and Carden Crops, 1883, ii., 60, t. 
Ixii ; Rec. Bot. Surv. Ind., iii., 61, 216. The taroi {torai), jhingd, satpatiya, shirdid, 
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pikunkai, etc. A little branched climber, met with in North-West India, 
Sikkim, Assam and Eastern Bengal. 

Is cultivated in most parts of India for its fruit. Rich soil should be selected, 
and the seed sown from March to June in lines 5 feet apart. When the young 
plants are about 4 inches high, supports are required. Until the rains begin, the 
first sowings have to be regularly watered. The fruit is highly esteemed by 
Natives and eaten either in curries or dressed with clarified butter. When fully 
developed it is about a foot long, but if allowed to grow longer than 4 inches it 
rapidly deteriorates. The seeds possess emetic and purgative properties and 
also yield an oil. The fibrous texture of the fruit forms, like that of x. mauptincit j 
a cheap and efficient flesh-brush. [Cf. Gollan, Ind. Veg. Gard., 1S92, 117-S; 
Banerjei, Agri. Ciittackj 1893, 117-8 ; Woodrow, Gard. in Ind., 1899, 333-4; 
Eirminger, Man. Gard. Ind. (ed. Cameron), 1904, 168.] 

Var. a ara ; L. amara, Boxh. ; Brain, l.c. ; Bee. Bot. Surv. Ind., hi., 216; 
karm-taroi, ghosha-latd, tita-jhingd, rdnturai, kadu-sirola, adavi-bira, .etc. Met 
with all over India, especially on the western side. The fruit is largely used in 
Native medicine. The juice of the roasted fruit is applied to the temples to cure 
.headache, and the ripe seeds are generally said to be a sure and safe emetic. 
[Cf. Pharmacog. Ind., 1891, h. 80-1,] 

L. gyptiaca. Mill. ; Duthie and Fuller, l.c. 61, t. Ixiii; Bee. Bot. Surv. Ind., iit, 
60, 216. The ghia-taroi, dhundul, hhol, liasada, dilpasand, ghosdle, gutti hira, etc. 
A large climber common everywhere and often cultivated, especially in the plains. 

■ The fruit is edible, and when dried forms a structure of interlacing fibres, used as 
a flesh-brush in the Turkish bath or as a substitute for the bath sponge, and has 
more recently been made into boot-socks. The seeds are emetic and cathartic 
and yield an oil. [Gf. Dodge, Useful Fibre Plants of the World, 1897, 229 ; Wood- 
row, l.c. 333-4.] 

li. echinata, Roxb.; bindaal, fanthori, kuhad-vel, etc. A small climber, native 

■ of Gujarat, Sind and Bengal (Purneah and Dacca). The fruits ripen in the cold 
weather and are medicinal, as is also the stem. It is a bitter tonic and powerful 
diuretic. [Cf. Pharmacog. Bid., 1891, ii., 81-6 ; Sen, Orig. Bes. in Treatment 
of Trop. Diseases, 1902, 95-8.] 


ALAC A CAPITATA, JLinn. ; FI Br. Ind., i., 329 ; Cooke, 
,FL Pres. Bomb., 1903, i., 99 ; Duthie, FI, Uffer Gang, Plain, 1903, 84; 
MALVACEiE. The Jean {ban)-hhendi. 

An erect annual, native of West Tropical Africa and of Tropical America ; 
introduced into India and now plentiful throughout the hotter damp tracts 
from the United Provinces to the KarnAtak. It yields an excellent fibre, 8 
to 9 feet long, which experts have decided is little if at all inferior to jute. It 
was at one time hoped that Bombay through the cultivation of this plant might 
secure a good and profitable substitute for Bengal Jute. These expectations 
have never been realised, but the plant in some parts of the Presidency has 
become so abundant as to be often viewed as indigenous. [Cf. Offic. Correspond, 
on Exper. Cult, in Bomb., 1878-82 ; Agri. Ledg., 1896, No. 6, 30 ; Dodge, Useful 
Fibre Plants of the World, 233 ; Woodrow, Gard. in Ind., 1899, 184 ; Imp. Inst. 
•Tech. Bepts., 1903, 69.] 

ALL TU P ILIPPIN N I , FZuelL Arg. ; FI. Br. Ind., 
T,, 442 ; Gamble, Man. Ind. limbs., 1902, 619-20 ; Talbot, List Trees, etc., 
1902, 316 ; Hooper, Agri. Ledg., 1905, No. 4 ; also Rep. Labor. Ind. Mus. 
{Indust. Sec.), 1905-6, 30, 33-4 ; Rea, Bot Surv. Ind., iii., 101 ; Brandis, 
Ind. Trees, 1906, 590 ; Euphorbiace^. The Jcamela, hamala, hambild, rdin, 
rori, sinduri, shendri, 'punag, tdng, gangai, rolli, puroa, hapU, IcumJcuma, 
Icurhu, tawthidin, etc. A small tree, usually with a buttressed trunk, 
occurring along the foot of the Himalaya from Kashmir eastwards (rising 
to 4,500 feet in altitude) ; also in Bengal, Central,. Western and Southern 
India ; Burma ; the Andaman Islands and Ceylon. 

755 


Cultiva- 

tion. 

Seasons. 


Batli-spouge. 


Boot-socks. 


D. -P., 

T., 109-13. 


Jute 

Substitute. 


D. .P., 
V.,114r- A 
amela. 



ALLOTU 

P ILIPPI N I 


THE KAMELA DYE 


Dye. 

Collection. 


Adulteration. 


Bengal. 


Season. 

Supply. 


D. Prov. 

Abundance. 


Panjab 

Prices. 


embay. 

adras. 

Production. 

urma. 


Indian 

Methods. 


Mulberry Silk. 
Tasar Silk. 


Dye. — The most important product of tliis tree is the Icamela powder — a 
Dye formed of the red glands found on the surface of the capsule. It is used 
chiefly for imparting to silk a bright orange or flame colour. A full account of 
the history of this dye is given in the Dictionary. In collecting the powder, the 
ripe fruits are placed in a cloth or sack, and beaten until the glandular pubescence 
is removed. In some districts the fruits are simply rubbed between the palms 
of the hands, or are kneaded with the feet on the ground. The powder thus 
obtained is then sifted to free it from the fruits and broken pieces, and in this 
condition it is ready for market. Through careless collection or fraudulent 
admixture, the commercial article, however, is often met with in a very impure 
state, and this may partly account for its neglect by the Native dyers and the 
decrease in its consumption. 

The following abstract of the available information regarding the chief 
localities and collecting areas may be given here : — 

Bengal. — The tree is fairly abundant in the forests of Puri and Singhbhum, 
but is scarce in other localities. In the Puri Division it is said to occur in abun- 
dance in the southern tracts. It grows wild in the forests, but attains greatest 
perfection in open situations. Flowers and fruits heavily on lands leased to 
the Khonds, who clear away all other tree growth, and carefully prune the trees 
every year. In the thick forests it bears few flowers and fruits. The flowering 
season is in December, and the fruits mature in January to February. The 
fruit of the Bengal plant is larger than that of the United Provinces, and 
doubtless yields a more abundant and better colouring matter. The d5’'e was 
formerly procurable in large quantities from Raman Lall Das of Elam bazdr, 
Birbhum, at Rs- 13 to 14 per maund. 

Uniied Provinces, — Occm*s in great quantity throughout the ICumaon, Garhwal, 
and Ganges Sub -Himalayan Forest Divisions. It grows wild, for the most 
part associated with ml {shorea Is common in the Dun; in a few 

places might be said to form almost the principal tree met with. In spite of 
its prevalence, there is now, however, no trade in the dye, which co\ild be 
landed at a railway station for Rs. 10 to Rs. 12 per 100 lb.* 

Panjab. — Very abundant in the Nurpur forests, Kangra. AV,>out 30 maunds 
are annually exported from Nurpur, where it is sold at the rate of 4 seers per 
rupee. The cost of 100 lb. would thus be Rs. 12-8, or, delivered at the nearest 
station, Patankot, would come to Rs. 16. At Amritsar it is said to fetch Rs. 20 
a maund. Kamela is imported into Rawalpindi from the Hoshiarpur district at 
the latter price. The tree grows in abundance in the Simla forests, but the 
dye is not gathered. 

Bombay. — The Belgaum district is the principal collecting ground for Western 
India. About 4,000 lb. are sold locally every year at 4 to 6 annas per lb. The 
price of 100 lb. delivered at Belgaum railway station is Rs. 12-B. 

Madras. — Widely distributed in the Gamsur taluk of the Ganjam district, 
the annual output varying from 30,000 to 35,000 lb. The cost price at Madras, 
including transport and delivery, is Rs. 20 to Rs. 40 per 100 lb. In Madras City 
there is no local demand for kamela, and the dye from Ganjam is all shipt>ecl to 
England and the Continent. 

Burma.— UovQ common in Upper than in Lower Burma. The dyo colleetod 
is estimated to cost at least double what it does in North India. There 
do not appear to be any regular market rates, but the prepared powder cm 
be obtained in the jungles at Rs. 5 per vies. 

ludian Methods of Dyeing. — ^Hooper gives the following account of the 
method of dyeing pimsued in Belgaum “ Two lb. of silk and 1 lb. of carbonate 
of soda are placed in a vessel of water and boiled for a short time. As soon 
as the silk softens, it is removed. In the same water are then placed 20 tolaa of 
kamela powder, 2^ tolas of jinfili (Sesamum) oil, J lb. of alum, I lb. of carbonate 
of soda (in addition to the 1 lb. previously xised). This mixture is boiled for 
a quarter of an hour, and then the silk is replaced in the vessel imd taken out 
after another quarter of an hour’s boiling. The colour is deep yellow.” In the 
Central Provinces, in dyeing tasar silk, the powder is first mixed with the ash 
of the myrobalan {TemHnaiui Arjnna) and then put in water and allowed to 
stand till the sediment subsides. The water is then decanted into another 
vessel m which is placed finely powdered lodh ) bark. The 

toar silk is next soaked for six hours in the preparation ; then taken out and 
(^led, put back in the fluid, dried and again submerged till the fabric obtains 
the desired shade. 
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Medicine, — Kamela is used as an anthelmintic for the expulsion of tape- Medicine, 
worm, but its utilisation is said to be almost obsolete, and in 1898 it was 
omitted from the British Pharmacopoeia. The seeds yield 5*83 per cent, of a 
bland oil. According to Gamble, the wood is of little use as timber, but is Oil. 
valued as a Fuel. The bark has been reported to be used for Takning- leather, Timber, 
but Prof. Hummel of Leeds found only 6*5 per cent, of tannin in a sample 
submitted to him for examination. [Of, The Bower Manuscript (Hoernle, 
transL), 1893-7, 103, 186 ; Pharmacog, Ind,, iii., 296-300; Lawrence, Valley 
of Kashmir, 1895, 68 ; Monographs, Dyes and Dyeing : — Fawcett, Bomb., 1896, 

31 ; Haider, Madras, 1896, 8 ; Bussell, C. Prov., 1896, 19-20 ; Hadi, U. Prov,, 

1896, 80 ; Sule, Berar, 1896, 6 ; Hmnmel and Perkin, Tinctorial Prop, of Ind. 

Dye-stuffs ; Perkin, Class, of Ind. Dye-stuffs, in Imp. Inst. Journ., March 1897 ; 

Perkin, Colouring Matter of Cotton Floivers and Note on Rottlerin, contrib. from 
Res. Lab. Dyeing Dept. Yorkshire, Col. 1897 ; AduUerat. of Kamala, Journ. 

Soc. Chem, Indust., June 30, 1900, xix., No. 6; Dutt, Mat. Med. Hind., 1900, 

232-3 ; Imp. Inst. Journ., 1900, vi., 209 ; Kept. Cent. Indig. Drugs Comm., 

1901, i., 120 ; Agri. Ledg., 1902, No. 1, 52 ; 1905, No. 4 ; Imp. Inst. Tech. Repts., 

1903, 216-7, app. 213-5 ; Joret, Les PI. dans VAntig., etc., 1904, ii., 348.] 

ALT LIQUOR nd Indi n pewi g*. — The manufacture of D. .P., 

Beer embraces two distinct operations — Malting and Brewing, v., l 4-40. 
In the time of Herodotus (450 b.c., bk. ii., ch. 77) there was no separate 
name for beer ; he accordingly speaks of the Egyptians as making wine 
from barley. Dioscorides, Galen and others condemn beer as prejudicial 
to the head and nerves. 

istory. — The Hindus, as well as most of the aboriginal tribes of India, have eer. 
been acquainted with both distilled and fermented beverages from very ancient fermented 
times. But it is curious that while full particulars exist regarding the more Grain, 
advanced art, viz. that of distillation, the rationale of malting as a distinct 
stage in the production of fermented beverages does not appear to have been 
understood. Indeed it has been contended that, even in England, malting as 
a separate operation was not Imown until the time of Hemy VHI., when the use 
of hops was also discovered. A fermented but non-distilled liquor may be said Discovery 
to have been prepared all over India, the materials varying according to the of Hops, 
region or people, but in no instance has malting as a distinct and necessary stage 
been recorded. And what is perhaps even more striking, a fermented beverage 
made from grain would seem, so far as India is concerned, to have been more 
closely associated with the Mongolian than with the Aryan races. With the Associatioa 
latter branch of the human family sweet liquids, such as honey and water, cane- ^^1^ 
juiQe and water, or the sap of various palms, were fermented into beverages ^^^sonans. 
that would more closely correspond with the ancient mead of England or the 
ales subsequently in favour, than with the beer of modern trade. It would Ale. 
be thus easy to xmderstand why the art of malting was not known, since 
unnecessary, indeed almost impossible, under these circumstances. The most 
general Indian name for fermented sweet Hquors is possibly tdri, though Fermented 
sendhi is sometimes used almost synonymously, while pachwai (or handia and Sweet liquors. 
mama) denote malted and fermented beverages made from grain, mostly rice, 
though barley and millet are also utilised (see p. 840). 

The English word “ beer ” came through the Anglo-Saxon beor and the German Beer. 
bier — words which indicate the grain used in the fabrication of the bever- 
age. The Asiatic word which in meaning most closely approaches “ beer ” 
seems to be buzah or buza, a Turkish word adopted into Persian and ultimately Buzah. 
into many languages in India and Africa. It is, however, the name more used 
by the well-informed, pachwai being the every-day word for beer or malted 
liquor made from grain. Shaw {Travels, etc., 1757, 407) speaks of the Egyptians 
making a fermented and intoxicating liquor, known as houzah, itom barley. 

Moorcroft (Tmue^^, 1819-25, i., 162), while describing Ladakh, says that 
the habitants make “a sort of beer called buza from barley, the grain of 
which is parched and groimd, and the flour mixed with rice which has 
been softened by steeping in water. The powder of the root of some bitter 
and aromatic plant that grows higher up in the mountains is added to the mixture, 
and the whole is put into a press to squeeze out the water, d dried. When 
required for use a piece of the dry cake is thrown into a vessel of watery d in 
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til© course of three or four days fermentation takes place and the liquor is ready 
for drinking.” In another passage, Moorcroft remarks, The Tibetans never 
drink plain water if they can avoid it. The wealthier drink grape-juice and 
water, or sherbets ; the poorer, a beverage called hiiza by the Kashmiris, and 
chang by the Tibetans, which is made from barley. The grain is boiled until it 
is soft, and then dried ; to about 10 lb. of this softened grain, three oimcea of 
the dough used for wheaten cakes, bvit dried and pounded, are added, and the 
mixture is put into a bag and kept in a %varm place until it feimients, which it 
does usually in two or three days. Equal measures of the prepared barley and 
cold water are put together in an earthen vessel. After standing for two days 
the fluid is strained oft' ; a similar quantity of water is again added, and treated 
in the same manner, and the beverage is the liquor called chang.'' “ The grains 
remaining after infusion are dried, and ground into flour.” The above passages 
bring to mind the account of huzch as given by the Emperor Baber in his Mcrnoirs 
(1525, 283, 294), speaking of Sewad and Bajour (practically the same country), 
and thus three hundred years before Moorcroft’s time. The passage has already 
been quoted under Eleusine (p. 620), and there would seem little doubt that the 
substance called him, which was '' round like a loaf,” was the softened grain 
(whether barley or marua), with its ferment and bitter flavouring ingredient, 
taken from the cloth in which squeezed to deprive it of its moisture, 
and thus compressed into what might easily be described as a sort of loaf. 
Aitchison {FI. Lahul, Journ. Linn. Soc., 1869, x., 76) says that “from barley, 
as well as from rice (‘ drai, ' ^ dai ’) a land of beer is made, called chung." In 
making chang, a ferment is used, called pah, imported from Ladakli in the form 
of dry yeast. “ The Lahulees admit their ignorance as to its nature and their 
non- ability to make chung without it.” In the Hemp Drugs Commission’s 
Eeport (1894, i., 157) mention is made of a liquid preparation used in Sholapur, 
Bombay, under the name hoja, which consists of a gruel made of judr (Sorghum, 
p. 1040) flavoured with hemp and a little Nux vomica. 

The practice of making huza or beer from barley is thus quit© as ancient 
in India, very possibly, as in Europe. In passing it may be added that the 
great conquering Emperor Baber tells us he did not like “ huzeh ” because of its 
bitter flavour — the Indian objection to-day to European beer. (See C ahis 
sativa, p. 257.) 

Under Coix (p. 396) particulars will be found of the Naga hills beer, known 
as dzu. This is, undoubtedly, a fermented beverage made either from coix 
or rice or both mixed, the one fermented and the other not. Grain is placed 
in a large wooden trough and hot water poured over it. It is then left to malt, 
and, when this stag© is complete, a further quantity of boiling water is added. 
In t^ee days’ time the liquor is in prime condition, and by the fourth or fifth 
day it becomes intoxicating. It has already been pointed out that the dispersion 
of coix grain over India and Burma accompanied the Mongolian invaders, and 
further that the name hasi or hasai or some obvious derivative from that word was 
conveyed to remote countries and into diverse tongues. 

Per. ents . — Bergtheil {The Study of Fermentation as A f 'plied to 
Agriculture^ in Agri. Journ. Ind., i., pt. i., 68-75 ; pt. iii., 230-6) reviews 
some of the more interesting modern opinions regarding Ebrmentation^ 
Among all races and in every age, he says, we find a knowledge of some 
means for the production of alcohol, all fundamentally depending on 
the fermentation of sugar. In many instances the initial action is the 
conversion of starch into sugar by an enzyme action, — the “ malting ” 
of barley. The grains are placed under conditions favourable for ger- 
mination, and when the production of a soluble, easily assimilable food 
for the infant plant has been accomphshed, the grains are killed. The 
further stage, namely, the fermentation of the sugary fluid into alcohol, 
is ordinarily accomplished by a fungus, known as yeast. “ In Western 
countries,” writes Bergtheil, “yeasts and their actions have been care- 
fully studied, and pure cultures of special yeasts, which have been found 
ost suitable for the production of the particular type of fermentation 
desired, are deliberately introduced and their growth most carefully 
regulated and guarded ; in other cases, such as those we are familiar with ’ 
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in India, wild yeasts are allowed to gain access from the air and grow 
in the liquid to be fermented, but under all circumstances a yeast or 
closely allied organism is necessary to the process.” 

From the facts already briefly reviewed, it may be inferred that this 
art of fermentation is fairly understood in India. In most Excise Reports 
of Bengal mention is made of a ferment known as hajchar — a compound Mkkar. 
prepared from the roots and leaves of several plants (names unknown, 
but innocuous) (see pirits, p. 1047). In most cases the yeast used is con- 
veyed from one brew to another. The bakers of the lower provinces of 
India, for example, regular^ purchase their supply from the palm-wine 
{tari) manufacturers. In Upper India numerous ferments are known. 

For example, while travelling in Kullu and Ladakh my attention was 
drawn to the ferments employed by the people in these countries. I 
found that in Kullu the brewers of sur (grain beer) sent, just as Mooicroft 
tells us, up country for the root of a herb which they employed in brewing. 

In Kullu this is known as mathosan, and seems to be a species of L Ifiufitic iim. Matjman 
The root is reduced to powder and mixed with damp barley flour. Fer- 
mentation is soon set up, and the mixture is then baked into cakes and 
dried. These are sold under the name dheli, and are said to preserve 
the fermentative germ for an almost indefinite period, and may be used 
either by the baker or the brewer as desired. In Ladakh I was unable 
to discover the plant employed, but the cakes are there known by the 
name paps (see above, pah). [Cf. Ann. Rept. Ind. Mus., 1894-5, 35.] 

In Manipur I discovered that the powdered stems of a leguminous 
plant (possibly a species of Millettia) were employed as the fermenting 
material, and Mr. C. B. Clarke says that in the Khasia hills the people 
procure fermentation from the flowering spikes of a liJitfncospora. 

[Cf. JD.E.P., V., 131-6 ; Lawrence, Valley of Kashmir, 1895, 82.] 

Hops and Substitutes. — On more than one occasion the effort has D.E.P., 
been made to cultivate hops {Iluniul ns JLitpnJ/us) in India, but with iv., 302-7 ; 
indiflerent results. The amount required by the brewers in India is 
annually imported. Hooper {Rept. Labor, Ind. Mus. (Indust. Sec.), 1906-7, 

12) gives the results of his chemical examination of a sample of hops 

grown in Kashmir. By way of comparison, he exhibits the amounts of Indian Grown. 

resin (ascertained by Coed’s benzol method) in certain trade samples : — 

Californian, 21*0 ; East Kent, 18*7 ; Kent, 17*8 ; Bohemian, 15*6 ; North 
French, 14*8 *, Kashmir, 13*2 ; and other Indian samples, 12*9. Thus 
Kashmir is not far behind French hops. 

By the Indian makers of liquors, various substances are used as sub- 
stitutes for hops, the most general being the distiller’s bark (see Acacia 
ieucophl a, p. 15), but in this connection it may be of interest to 
invite attention to the suggestion that the soma of the ancient classical Soma. 
writers may have been the astringent stems of Ephedra {D.E.P., iii., 

247-51) employed in place of hops, and not as itself the source of the 
liquor of which so much has been written. 

Barley.— AIL forms of barley (p. 643) are not equally suitable for arley. 
brewing any more than all forms of coix are suited (see p. 396). The best 
Indian barley comes from Northern India (United Provinces and South 
Panjab). Plumpness of grain and uniformity in weight are desirable, special 
The finest Indian samples weigh 56 lb. per bushel. The grain must also 
be bright in colour and not “ steely ’’—the condition of most of the 
samples from the plains. But above all, it must be living and capable 
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of active germination during malting, and must not have germinated 
before reaching the brewery. Damaged grain will rot during malting, 
and thus lower very greatly the value of the material. [Cf. D.E.P., v., 128.] 
The grain must be thoroughly screened and winnowed before it is 
placed in the steeping- vats. It is now conveyed to the malting-floor, 
where it softens and germinates. Simultaneous and uniform malting 
is essential. When malting is completed, the grain is again screened to 
remove the rootlets, then crushed, infused with water and hops added. 
The infusion is next fermented, and shortly after the hquor is ready 
for bottling and casking. 

Indian Indigenous Brewing, — No one has hitherto attempted to produce a 
definite statement of the art of brewing and of the beverages produced for the 
whole]]of India. In the Excise Reports issued annually by the various Provincial 
Governments, brief paragraphs now and again deal with what appear to be 
beverages akin to beer and ale. As already explained, pachiaai is made from 
fermented grain, mostly rice ; it is thus a form of beer, but when distilled it 
becomes a kind of spirit or whisky, and in that case is called phatika or madira. 
On the other hand, toddy or tari (palm juice) fermented, but not distilled, 
corresponds very closely with the theoretic definition of ale, and when distilled 
becomes the spirit generally called arah. But palm juice is often drunk without 
being fermented, and is then spoken of as “ sweet tari.” For this purpose the 
law requires that a private person tapping his own trees must wash the interior 
of the collecting vessels with lime-water so as to prevent fermentation taking 
place. Similarly a sweet drink or fermented ale is often prepared from maliua 
flowers. 

In the Excise Reports for both Bengal and Assam, pachwai and tari are 
mentioned. (See Oryza (Bevenue), p. 840.) The licenses granted for home-brewing 
of pachwai are explained : these are issued (mostly to hill tribes) without limit as 
to quantity, but at a fixed annual fee. The beverage cannot, however, be sold. 
In the Central Provinces the revenue from tari consists of license fees paid for 
the right to manufacture and to vend. But pachwai and sagda are in these 
provinces spoken of as “ Native Beer.” [Cf, Hooper, Rept Labor. Ind. Mus. 
(Indust. Sec.), 1903--4, 35.] In the reports of the United Provinces reference is 
given to tari (the juice of Borasstis), to sendhi (the juice of Bhmnix), to hoza^B^ fer- 
mented liquor made from rice, and to darhahra, a fermented beverage from 
various herbs (not known). Of Madras, mention is made of both sweet and fer- 
mented toddy ” collected from the cocoanut, sago, palmyra and date palms, also 
from a palm not previously recorded as affording the juice, namely the dadasal 
or dadsel ^viahtu). Of Bombay toddy, it is said the revenue in 

1903-4 came to Rs. 15,52,000. This was raised both by a tree tax and a vendor’s 
license. The chief trees tapped are the date palm, the hrah and the 

cocoanut. The total number of trees tapped in 1903-4 was 231,246. Unlike 
Madras, tree-tapping for sweet toddy is not permitted, as fermentation is said to be 
set up immediately the juice is drawn from the stem. In a special experiment 
separately reported, thirty-two hrdb trees yielded in Salsette during the month— 
February 16 to March 15, 1904 — a total of 176 gallons of toddy, The Burmese 
reports speak of “ fermented ” liquors under two headings — (a) other th 
tari, and (6) tari. The consumption of fresh tari is allowed without being 
subject to a tax, and the owners of trees may sell the juice obtained from 
their trees to professional tari makers without paying any fees. Of the non-ton* 
beverages, mention is made of Jcaung, aeinye, hlawza and seye. These are said to 
be manufactured from rice, fermentation being procured by yeast. It would seem 
that a mistake may have been ’made regarding both the grain and the ferment. 
Coix is certainly largely employed by the hill tribes, but the ferment need not 
be yeast as understood in Europe. (See Bassia, pp. 118-9; Borassus, pp. 17()-1 ; 
Caryota, p. 286; Cocos, pp. 361-2 ; Phoenix, p. 886; Setaria,p. 988; Spirits, p. 1047.) 

European Beer. — Turning now to Indian beer brewed after the Emopean 
method. In the writings of the early European visitors to that country, frequent 
mention is made of “beer” or of “country ale,” but whether these were malted 
beers or merely the various sweet-liquor beverages already indicated, under the 
name toddy or ton, it would be difiicult to say. The English word “ toddy ” 
comes, of course, from the Indian ton, and was originally, and in India is ,to-day, 
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the fermented sap of the tar palm. Friar Jordanus (1328 A.D.) speaks of the tree 
that gives all the year round a white liquor, pleasant to drink, which tree is 
called tori. Sidi Ali Reis refers to the wine obtained in Gujarat from the tan 
tree. On the other hand, Mandelslo {Travels, in Olearius, H^sL Muscovy, 
etc. (Davies, transl.), 14; also Hohsoyi-Johaon (ed. Crooke), 738 mentions that 
the captain of the ship in which he journeyed to Surat had excellent good sack 
Eno-lish beer, French wines, arah, and that they prepared from the latter good 
punch {palepunzen). 0\dngton {Voy. to Suratt, WS9, 238, 395) says ^no Malt 
drink is made in India” ; and again, “Europe Wmes and En^ishBeer, though 
expensive, were “ yet purchased and drank with pleasure.” Tavernier {Travels, 
1676 (ed Ball), ii., 368) tells us that the President gave him a large cask oi 
" ‘ English beer ” to take with him to Batavia, where none could be had. Birdwood 
and Foster {B.I.C. First Letter Booh (Introduction), xxi.) describe the Cock 
Ale ” in use in the 17th centui'V. It consisted of a bruised cock (the older the 
better) with 3 lb. of raisins, mace, cloves, etc., two quarts of sack and ten gallons 
of ale, the whole being left to ripen as with other ales. Pimch was another 
special Indian preparation, and “ milk punch ’ has survived to the present day— 
the last of a long list of Anglo-Indian preparations— a sort of home-brewed or 
concocted liquor. [For further particulars see the articles on-Opium, pp. 845-61, 
Tobacco, p. 796, and Spirits, pp. 1043-8.] 

Indian Breweries.— Within recent years Country Beer has come 
to mean beer brewed in India after the European sj^'Stem. The first 
European brewery in India was started in 1825 by a Mr. Henry Bohle at 
Meerut and Mussourie, but in time the business was taken over by Mr. 
John Mackinnon. It was not, however, until 1870 that the enterprise 
became successful. In the meantime, between 1850 and 1860, seveml 
breweries were started on hill stations. The official statistics of the 
larger establishments show that in 1880 there were seventeen breweries in 
India producing 1,974,578 gallons of beer made after the European system ; 
in 1890, 22 breweries producing 5,192,572 gallons ; in 1900, 26 breweries 
producing 4,947,841 gallons j and in 1904 there weie 27 breweries pro- 
ducing 6,219,761 gallons, of which the Commissariat Department purchased 
2,839,177 gallons, or a little under half the production. These figures 
abundantly demonstrate the rapidity with which brewing had de- 
veloped, and its present position. The breweries and shares of production 
in 1904^ are as follows Pan jab, 8 breweries and 2,233,955 gallons ; 

United Provinces, 6, and 1,451,796 gallons ; Madras, 4, and 416,852 gallons ; 
Mysore, 3, and 700,281 gallons ; Bombay, 1, and 558,767 gallons ; Balu- 
chistan (Quetta),!, and 338,580 gallons; Burma (Mandalay), 1, and 
306,396 gallons ; Central Provinces (Jabbalpur), 1, and 130,194 gallons ; 
Bengal (Sonada), 1, and 82,940 gallons. . ^ 

Consumption of country-brewed (Enghsh) beer and ale by the JNatiyes 
oi India is not important, though in some provinces it is more extensive 
than in others. In Madras these beverages are fairly popular, especially 
in the hill districts, and in the Panj4b mention is made in the Excise 
Eeports of the demand being on the increase. 

External Trade jRe^i/rus.— The rise and fall in the popularity of 
imported ale, beer and porter may be said to mark the steady progress 
pf European opinion against the use of strong drinks, and of large 
•quantities of liquors of any kind in tropical countries. The first 
importation of beer from London recorded in modern commerce may 
be said to have been consigned from Hodgson s brewery in 1816. This 
was ultimately known as “ Hodgson’s Pale Ale.” By 1825 the beers made 
by Bass, Allsopp, Ind and Smith, etc., had found their way to In<Ma. 
It is within the recollection of those still living that a guest was supplied 
with a basket of four or six bottles of beer and was supposed somehow 

761 


ALT 
lil uo 
Production 


Breweries. 


Pirst Indian 
Brewery. 


Production. 


Consumption. 


Trade. 


Barly Imports. 



ANGAN 

Chief Ores 


TEADE IN ALE AND BEER 


Special 

Demand. 

Ooinpetition. 

Imports. 

Total Traffic. 

Contributing 

Countries. 


Receiving 

Ports. 


D.E.P., 
T., 144^6. 


Output. 


Classification. 


to get tlirougli that supply during the repast. For many years this practice 
has died out, and the demand been steadily made for a higher grade, lighter 
beer. Tliis was first met by the Indian brewers. But in time there ap- 
peared on the Indian markets not only new firms with light ales and beers, 
but all the older ones had to respond to the popular desire, and in conse- 
quence of this keen competition the Indian breweries, lost temporarily 
some portion of the position they had attained. 

I ports. — To contrast with the Indian production, already given, 
the following figures of the import trade may now be recorded. In 1900-1 
India received of ale, beer and porter, 3,226,534: gallons, valued at 
Es. 46,82,648 ; in 1902-3, 3,820,938 gallons, valued at Es. 51,66,378 ; 
and in 1904-5, 4,607,530 gallons, valued at Es. 60,41,973 (£402,798), or 
sa}^ on an average, two-thirds the quantity brewed in India. In sub- 
sequent years the imports were: — 1905-6, 5,002,448 gallons, valued at 
Es. 62,95,616; and in 1906-7, 4,916,294 gallons, valued at Es. 60,27,011. 
Of these foreign imports by far the major portion comes from the United 
Kingdom. Out of the totals mentioned, for example, the United King- 
dom supplied in 1900-1, 3,014,064 gallons ; in 1902-3, 3,581,544 gallons; 
and in 1906-7, 4,506,145 gallons, the only other important country being 
Germany, with an average of over 200,000 gallons for each of the past 
five years. The receiving ports are Bombay — the chief emporium for 
the large military towns of Northern India — followed by Burma, Bengal y 
Sind and Madras, in the order of importance named. It seems, however^ 
that some of the beers imported from England may be of German origin, 
though it is perfectly true that Pilsener and Lager are now merely trade 
names for certain qualities of light beers, and do not necessarily denote 
German manufacture. 

[Cf, Battershall, Food Adult, and Its Detect., 1887, 132-56 ; Southby, Practical 
Brewing, 1895 ; Allen, Comm. Organ. Anal., 1898, 80-5 ; O’Gorman, Malt Liquors 
of Ind., in Ind. Med. Gaz., 1899, 200-3 ; Blount and Bloxam, Chem. for Engin, 
and Manuf., 1900, 189-208 ; Blyth, Foods, Their Compos, and Anal., 1903, 
410-1, 408-40 ; Journ. Soc. Chem. Indust. (numerous passages).] 

ANGAN ; Ball, Man. Econ. Geol. Ind., iii., 326-32 ; Bose, 
Manganese-iron and Ores of Jabbalpur, in Rec. Geol, Surv. Ind., 1888, xxi., 
pt. 3, 71-89 ; 1889, xxii., pt. 4, 216-26 ; 1904, xxxi., pt. 1, 47-8 ; pt. 4, 
235-6 ; Holland, Rev. Min. Prod., in Rec. Geol. Surv. Ind., 1905, xxxii., 
pt. 1, 13, 55-63 ; 1906, xxxiii., pt. 2, 94-100 ; Fermor, Trans. Min. Geol. 
Inst. Ind., 1906, i., 69-131. In India tbe commonest ores are psilomelane, 
a complex manganate ; braunite. a sesquioxide and silicate combined ; 
and pyrolusite, or the black peroxide. The peroxide has the following 
names, kolsa-ka-pathar, ingani, nijni, iddali Jcalu, etc. 

Production. — In 1906 India took the first place among the manganese- 
producing countries of the world. In 1903 the output was 171,806 tons ; 
in 1904, 150,297 tons; and in 1905, 253,896 tons. The most important 
deposits occur in the Central Provinces, Madras, Central India and Mysore.. 
In 1905 the production of the Central Provinces was 159,950 tons ; 
in Madras, 63,695 ; and in Central India, 30,25L Investigations into the 
manganese-ore deposits of India were started in 1903-4 by the Geological 
Survey, and a summary of the results is given by Fermor. It has been 
shown that the deposits can be classified into (a) braunite, psilofnelane 
and pyrolusite, associated with and derived from manganese-bearing 
silicates in tbe Archsean schists and gneisses. Examples occur in Ndrukot 
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in Bombay ; Jhabna in Central India ; Balaghat, Bhandara, Cbbindwara 
and Nagpur in the Central Provinces ; Ganjam and Vizagapatam in 
Madras, (b) Psilomelane and 'pyrolusite, in part superficially formed on 
outcrops of rocks of Dharwar age, with which the ores are also embedded. 

These occur in Singhbhum in Bengal ; Dharwar and Panch Mahals in 
Bombay ; Jabbalpur in the Central Provinces ; Sandur hills in Madras. 

(c) Psilomelane arid pyrolusite, associated with or contained in laterite. 

These occur in Belgaum and Satara in Bombay ; Jabbalpur in the Central 
Provinces. 

Chief Centres. — ^Panch Mahals in Bombay ; Jhabna in Central India ; 

Balaghat, Bhandara, Chhindwara and Nagpur in the Central Provinces ; 

Vizagapatam and the Sandur hills in Madras ; and Shimoga district, 

Mysore, are the localities in which economically important deposits are 
located and worked. 

Uses, — The uses to which the ores of manganese are put are somewhat Uses, 
varied. The peroxide is extensively employed in glass -maldng, to destroy 
the green colour. The same oxide is used in porcelain painting and glazing 
for the fine brown colour it yields, while violet colours are got from the 
carbonate {Ind. Art at Delhi, 1903, 22). The ores are now mainly em- 
ployed in the manufacture of ferro-manganese for use in the manufacture J'erro- 
of mild steel. For use in steel-making, manganese ores should not contain 
more than 0'25 per cent, phosphorus, nor more than 10 per cent, silica. 

Under conditions laid down by the Carnegie Steel Company, ores con- 
taining less than 40 per cent, manganese and more than 0‘27 per cent, 
phosphorus or 12 per cent, silica may be rejected at the option of the 
buyer. Holland deplores the exports, since ‘‘the whole industry is at 
present equivalent to a heavy loss to the country.’’ The ore exported is 
worth perhaps Rs. 30 a ton, whereas India gets merely the margin left after India’s share in 
paying the heavy freight charges, and possibly Rs. 15 a ton can be regarded 
as the profit divided between the railways, the miners and the owners. He 
then concludes : “If a flourishing steel-manufacturing industry existed 
in the country, much of the manganese would be retained in India, and 
the lower-grade ores would be economically developed. As it is, our 
manganese-ore is being exported to the three great steel-producing countries 
— England, United States and Germany.” 

Trade. — As regards foreign trade, the Exports have in recent years Trade, 
shown a considerable increase, especially in 1905-6. In 1900-1, they 
amounted to 2,613,394 cwt., valued at Rs. 12,51,639 ; in 1904-5, to 
3,618,909 cwt., valued at Rs. 24,07,681 ; and in 1906-7, 9,859,855 cwt., 
valued at Rs. 70,88,280. The largest quantity goes to the United King- Export?, 
dom, viz. in 1906-7, 4,392,130 cwt. Then follow the United States, 

2,786,400 cwt. ; Belgium, 1,971,614 cwt. ; France, 669,710 cwt. ; Holland, 

40,000 cwt. In the same year the share of Bombay in the exports was 
7,010,863 cwt.; Madras, 2,130,701 cwt.; Bengal, 718,291 cwt. Tables 
showing the variation in the price of manganese ore at the United Kingdom 
ports since 1890 are given by Holland- In 1903 the price for ore carrying 
over 50 per cent, of the metal, delivered at United Kingdom ports or at 
New York, ranged between 9 and 10 pence per unit, or in other words, 
an ore containing 52 per cent, manganese would be valued at 39 shillings 
a ton. These prices have considerably risen since, and during 1906 reached 
16 pence per unit, the higher rates having greatly stimulated production 
in India. 


76A 



THE MANGO PLANT 


ANGIF 

IN ICA 


D.E.P., 

V., 146-57. 
ango. 


Cultiva- 

tion. 


Soils. 


Inarching. 


Planting Out. 


Manuring. 


RA 


[Cf. Rev. Min. Prod. Ind., 1893, 12 ; 1894, 22 ; 1895, 46-7 ; 1896, 47-9 : 
1897, 47-8 ; Jeremiah Head in Journ. Iron and Steel Inst., 1896, No. ii. ; The 
Min. Indust., 1897, vi., 470-1 ; 1899, viii., 424; 1901, x., 445; Rept. Chief Inspect, 
of Mines, Ind. ; Levache, Manuf. of 'Var7iishe8, etc. (McIntosh, transl.), 1899, 
309-13 ; Thorpe, Diet. Appl. Chem., 1899, ii., 498-500, etc.] 


MANGIF RA INDICA, Linn. ; FI. Br. Ind., ii., 13 ; Talbot, 
List Trees, etc., 1902, 113; Gamble, Man. Ind. Timbs., 1902, 211-3 ; 
Diithie, FI. Upper Gang. Plain, 1903, 189 ; Cooke, FI. Pres. Bomb., 
1903, i., 273-4: ; Brandis, Ind. Trees, 1906, 206 ; Anacardiace^. The 
Mango Tree, am, uli, jegachu, gharidm, tsaratpang, marka, mawashi, 
mad, mangas, mdmadi, mavina, ihayet, etc. A large evergreen tree of the 
Tropical Himalaya, at 1,000 to 3,000 feet, from Kumaon to Bhutan, 
the Khasia hills, Burma, Oudh, lower hills of Bihar, and in the Western 
Peninsula from Khandesh southwards. According to De Candolle it 
is a native of the south of Asia or of the Malay Archipelago. 

The mango has been known and cultivated all over India from a very remote 
epoch. It is closely connected with Sanskrit mythology, and finds a place in 
old Hindu tales and folklore. Mention is made of it by Friar Jordanus, who 
wrote about 1328, and by most of the early Indian travellers. Varth6ma in 
1510 describes it under the name of amba, and Baber, in 1526, speaks of the 
excellence of the fruit. Again Garcia de Orta, in IsAs, writes that those of 
Hormuz are so good, when in season, that no other fruit can be sold ; he then 
describes the various kinds known. 

Cultivation . — Mangoes can be grown from seed, but it is the general 
belief that seedlings rarely produce fruit equal to the parents, and the 
usual method of propagation is by inarching. According to Maries, 
the best place to plant the mango is on a raised, well-drained piece of 
land with a good depth of soil. The nature of the soil does not appear 
to interfere much with the growth of the tree. In Bengal it succeeds 
equally well on a rich, deep river deposit, on clayey or on sandy soil ; and 
in Gwalior, Maries wrote that fine trees were grown on hanhar, i.e. soil 
with a large proportion of lime nodules. 

Inarching . — The “ stones ” are usually sown at the time the fruit is 
in season, and the plants raised from them are potted to be grafted by 
inarching with desirable plants. This is accomplished during the setting- 
in of the rains in the second year of the growth of the seedling. At the 
close of the rains the union is usually complete. The essential points in 
this method of grafting are to bring the cambium of the stock and scion 
together before the graft is completely severed, the parts being bound 
together so as to exclude air and water and keep the plants healthy 
during a short growing season. Care should be taken that the scion be 
of the same thickness as the stock. 

Planting Out. — The best season for planting out the young grafts is 
the monsoon. The following is a brief account of the method recom- 
mended by Woodrow (The Mango, Cult, and Varieties, 1904, 11). Having 
selected the plot of ground, holes should be dug about 3 feet in di- 
mension. The centre of the holes should be about 20 feet distant from 
each other. About 20 lb. of fresh bone manure should be placed in the 
bottom of each. The soil on the margin should then be drawn in to a 
depth of about 9 inches, and the surface soil, mixed with manure, 
placed on the top. The holes are now ready to receive the grafts. 
The soil that is left over is put round the margin as a ridge, ox thala, 
to form a dam which causes the water given to the young graft to sink 
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near the root. Firm stakes and shade are desirable during the following 
six months, and the intervening land may be cultivated with moderately 
irrigated and richly manured crops till the trees have attained flowering 
size. In five years the plants should be fit to bear a considerable quantity 
of fruit. When fruiting age is attained, there is no necessity for irrigation 
from the time the rain ceases in September till the young fruits appear ; 
thereafter, irrigation about once in fifteen days is desirable while the 
fruits are increasing in size, but may be discontinued when ripening ap- 
proaches. The surface soil should be kept in a loose, friable state to 
cause the water to pass downwards. The general flowering season is 
from January to March, and ripening from May to August, but varieties 
flower and ripen at all seasons. 

Fruit. — The cultivated kinds of mango are very numerous, but the 
reader need only be referred to the list given by Maries in the Dictionary, 
and to the accounts by Firminger {Man. Gard. Ind. (ed. Cameron), 1904, 
256-61) and by Woodrow (Lc. 25-32). An interesting paper by Maries in 
the Journal of the Royal Horticultural Society may also be consulted. 
The two principal localities in India where the finest fruits are said to 
be produced are Mazagon at Bombay and Malda in Bengal. On the 
other hand, the fruit ripens so badly and is so much diseased in Assam 
that it is hardly ever seen to be cultivated, except as a shade-tree. 
Maxwell-Lefroy gives an account of the Mango Weevil [Agri. Journ. 
Ind., i., pt. ii., 164-5) which is so very destructive to the fruit. 

Besides being eaten as a ripe fruit, numerous preparations are made 
of it. When green it is cut into slices, and, after extraction of the stone, 
is put into curries, or made into pickles with other ingredients or into 
preserves and jellies. When young and green it is boiled, strained, 
mixed with milk and sugar, and thus prepared as the custard known as 
mango-'phul, or dried and made into the Native amichur. When very 
young it may be cut into small pieces and eaten in salad. So again, 
the ripe fruit is used in curries and salads, and the expressed juice when 
spread on plates and allowed to dry is formed into the thin cakes known 
as ambsath. Attempts to bring the fresh mango on the London market, 
at a papng price, have hitherto been unsuccessful, but if it could be 
conveyed cheaply to England, a trade that would rival the fruit of the 
West Indies might be immediately anticipated. In times of famine the 
kernels are eaten. Preserves, chutnies and pickles made from mango 
fruit are largely exported to England and elsewhere. In Medicine, the 
ripe fruit is considered invigorating, fattening, laxative and diuretic, 
but the fibrous rind, as well as the unripe fruit, are astringent and 
acid. 

Ti ben — ^According to Gamble, the Wood is used for planking, 
door and window-frames, in Calcutta for packing-cases, and in Bihar 
for opium and indigo boxes. Canoes and masula boats are also made of 
it, and in Dehra Dim and some other tea districts it is in large demand 
for tea-boxes. Hooper (Rept Labor. Ind. Mus (Indust. Sec.), 1906-7, 8) 
says that samples of the resinous substance procured from the tree were 
found to contain 79 per cent, of resin and 15 per cent. gum. Some samples 
also contained an insoluble gum like tragacanth. The bark and leaves 
yield a yellow Dye of which little use is made ; one of the curiosities of 
the industrial uses of the tree is the peori (or Indian yellow) made from 
the urine of cattle fed on the leaves. (See Coal Tar Dyes, pp. 345, 707.) 
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utili I A THE CASSAVA PLANT 

Tapioca 

[C/. Varthema, Travels, 1510 (ed. Hald. Soc.), 159; Baber, Memoirs, 1526 
(Leyden and Ersldne, transl.), 324 ; Garcia de Orta, 1563, Coll., xxxiv. ; Acosta, 
Tract, de las Drogas, 1578, 317 ; Linschoten, Voy. E. Ind., 1598 (ed. Hakl. Soc.), 
ii., 23-6; Pyrard, Voy. E. Ind., etc., IGOL (ed. Hakl. Soc.), ii., 367 ; Jacobus 
Bontius, Hist. Nat. et Med. Ind. Or., in Piso, Ind. Utri. Be Nat. et Med., 1629, 95 ; 
Terry, Voy. E. Ind., 1655 (ed. 1777), 91 ; Boyni, El. Sin., 1656, H. ; Mandelslo, 
Travels, 1662, in Olearius, Hist. Muscovy, etc., 148 ; Fryer, New Acc. E. Ind. 
and Pers., 1675, 182 ; Crawfurd, Journ. to Ava, 1834, ii., 218-9 ; Pharmacog. 
Ind., i., 381-5 ; Moodeen Sheriff, Mat. Med. Mad., 1891, 120-2; Nicholls, Text- 
book Trop. Agri., 1892, 85; Woodrow, Gard. in Ind., 1899, 239; Maries, Ind. 
Mangos, in Journ. Boy. Hort. Soc., 1901-2, xxvi., 755-70 ; Joret, Les PI. dans 
HAntiq., etc., 1904, ii., 286-7.] 
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MANIHOT UTILI I A, JPoM. ; FI. Br. Ind., v., 239 ; Gamble, 
Man. Ind. Timhs., 589; Prain, Beng. Plants, 1903, ii., 940; M. falmata, 
Muell. ; Kew Mus. Guide, 1907, 187 ; EuPHORBiACEiE. Cassava, Tapioca, 
Manioc, Mandiocca, maravuli, marachini, simla-alu, simul-alu, pulu pinan 
myouk, etc. According to De Candolle, this is a native of America, but 
cultivated for so long that the wild parent is no longer recognisable. 
At the present day there are many widely different races. Some 
botanists, moreover, regard M. pyalmata as a separate species, others 
only as a variety of M. titilissima, from which it differs chiefly in the 
absence of the acrid taste and poisonous principle of the latter. On 
this account ibf. pal'niata is known as the sweet, while the other form 
is the bitter cassava (see p. 444). 

Cassava is cultivated in most of the provinces of India, and in view of the 
fact that it is a drought-resisting plant, requiring only about 14 to 16 inches 
of rain per annum, there has been considerable discussion as to whether its culti- 
vation should not be more widely extended, in view of its value in times of famine. 
The soil should be rich and light. Propagation is carried on by cuttings from 
the stem, 4 to 8 inches long, which are half buried in the soil at an angle of 45° 
and placed in rows 4 feet apart. Planting can be done during the whole year, 
but the best time is at the close of the cold season. Irrigation is employed in 
some parts, chiefly about Pondicherry and Travancore, but hardly elsewhere. 
During the first two months the young plants require a moderate supply of 
water. After the crop is planted, no special cultivation is necessary except to 
keep the soil free from weeds. 

The time the crop takes to mature depends on the particular race grown. 
Most require about twelve months, though some only six and others as many 
as eighteen. The yield per acre is very variously stated. In all cases it is large, 
running from about 2,500 lb., to as much as 30,000 lb. or more {Agri. Ledg., 
1904, No. 10, 144-5). 

From the roots, various preparations are made. The preliminary operations 
are the same. The roots are scraped, carefully washed, and then reduced to 
pulp by being passed through rollers. Subsequent stages vary according 
to the product required, the most important of which are couac, cassava 
meal, Brazilian arrowroot and tapioca. Couac is a coarse meal obtained from 
the pulp by expressing the juice and then pounding and drying the remaining 
particles. Cassava meal is simply couac of a greater degree of fineness. Brazilian 
arrowroot is the starch washed out of the root, and tapioca is the same slightly 
parched. In Cuddalore and Pondicherry the roots are sold after having been 
part boiled [Agri. Ledg., l.c., 125). The juice of the tubers of the bitter variety 
can be cCnverted by boiling into a valuable product widely known as cassareep. 
It is a wonderful antiseptic, will preserve fresh meat for considerable periods, 
and is also the chief ingredient in many sauces. 

It was formerly supposed that the root consisted chiefly of starch with a 
varying quantity of prussic acid, which latter in the case of the “ sweet ” cassava 
was confcied to the bark, but in the “bitter” occurred throughout the root. 
To this prussic acid the numerous cases of cassava-poisoning which have at various 
times occurred were said to be due. Leather, however [Cyanogenesis in Plcmle, 
Agri. Journ. Ind., 1906, i., pt. iii., 223-4), states that a number of varieties were 
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examined by him at Poona in January 1904, and that none were found to contain 
any prussic acid as such, but that all manifested a cyanogenetic glucoside “ as- 
sociated with an enzyme which has the property of causing the splitting up of 
the glucoside, and the consequent formation of prussic acid.” In exemplification 
of this he gives particulars regarding the glucoside dhurrin in the leaves of 
the judr {Sovghti^n ettignye, see p. 1040) and of the glucoside in the present 
plant. “ I was able,” he adds, ‘‘ to establish three facts : firstly, none of the 
varieties contained any prussic acid as such ; secondly, all the varieties, irrespec- 
tive of the colour of the petiole or other botanical featui'es, contained a cyano- 
genetic glucoside, which varied much in amount ; thirdly, this glucoside is as- 
sociated with an enzjnne which has the property of causing the splitting up of 
the glucoside, and the consequent formation of prussic acid. As in the case of 
judr leaves, it is only necessary to crush tapioca root with w^ater in order to 
bring about this change. The amount of prussic acid varied very much ; from 
some roots 1*5 grains of prussic acid per pound of root w^as obtained, from others 
only one-tenth as much,” “ Boiling the root is quite sufficient not only to 
destroy the enzyme, but also to allow the glucoside to pass out into the 
water, for the root splits up freely.” Dimstan and Henry {Pois. Prop. Beans 
of Phaseolus lunatus, in Journ. Board Agri., 1908, xiv., 730) are of opinion 
that the application of enough heat to destroy the activity of the enzyme present 
should render such food material harmless- (See Phaseolus lunatus, p. 880.) In 
Medicine tapioca has the same properties and uses as starch. Hanausek {Micro. 
Tech. Prod. (Winton and Barber, transL), 1907, 45) gives interesting details 
of his microscopical examinations of the grain. [Of. Shortt, Man. Ind. Agri., 
1885, 307-'10 ; Nicholls, Textbook Trop. Agri., 1892, 274-8 ; Pharmacog. Ind., iii., 
203-5, app. ; Sawyer, Tapioca Cult, in Travancore, in Proc. and Journ. Agri.- 
Hort. Soc. Ind., April to June, 1897, xi., 666-74; Agri. Ledg., 1897, No. 4; 
1900, No. 15 ; 1904, No. 10 ; W. Australian Settlers' Guide and Farmers' Hand'- 
hook, 1897, iii., 456 ; Thorpe, Diet. Appl. Chem., 1898, i., 446-7 ; 1899, ii., 503 ; 

1900, iii., 781 ; Woodrow, Gard. in Ind., 1899, 442-3; Mvikei:]i,IIandbook Ind. Agri., 

1901, 468-77 ; Cassava Poisoning, in Imp. Dept. Agri. W. Ind., 1902, No. 7 
(Leaflet Series) ; Bull. Dept. Agri. Jamaica, 1903, i., 35-8 ; Board of Trade Journ. 
Bull. Imp. Inst., May 1903 ; Traej'-, Cassava, U.S. Dept. Agri. Bull., 1903, 167.] 

ANU _ AND F RTILI R .—The most general ver- 

nacular names in India for manures are : — Jehad, Jehau, 'pdus, Jehadar, 
sar or sarra, Jcallar, etc. ; fdusa, Sansk. ; and zihl, Arab. 

Speaking of India as a whole, it may be said that systematic manuring 
is almost entirely neglected by the Natives. From the most ancient 
times they have been accustomed to observe a casual system of manuring, 
namely the collection of such substances as are inexpensive and easily 
obtainable. Moreover, by the very general employment of dried 
cow-dung as fuel and the utter neglect, through insufficient litter, to 
conserve cattle urine, they have been deprived of the most important 
source of all fertilisers and the one readiest to hand, namely farm-yard 
manure- Caste prejudices, moreover, have to a great extent forbidden 
the employment of many manures such as bone, animal refuse, night- 
soil, etc. Still, here and there the value of manure is fully understood 
{as, for example, in some parts of the Western Presidency) ; and in the 
treatment of special' crops (such as sugar-cane) manuring is regularly 
practised. But neither example nor precept have, as yet, succeeded in 
arousing the average Native cultivator to a sense of the benefits likely 
to accrue from an extended use of manure beyond that pursued by his 
ancestors. But in all fairness it must be added that in the majority of 
cases this apathy proceeds far less from ignorance than from inability to 
purchase soil-fertilisers. The most urgent necessity of agricultural 
progression in India is, therefore, a system of fuel and fodder reserves 
calculated to release the supply of farm-yard manure for its more legitimate 
purpose, that of a soil-fertihser. 
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Yoelcker (/mpro-y. Ind. Agri., 131) has very properlj?- said ; “Whilst 
a few soils, such as those of silt-renewed tracts, the hlack cotton-soil, and 
newly reclaimed or virgin land, may not require manure, it may be said 
of the greater part of India that the necessity for using manure is enor- 
mous, and the supply of it is notoriously inadequate. Water and manure 
are interdependent, and, just as the former has been, and is still being 
provided for, so must attention be given to the supply of manure. These 
two factors, water and manure, constitute the miyaCs great needs, and in 
their supply consists, very largely, the Improvement of Indian Agriculture.’^ 

In dealing with Manures and Fertilisers it may be convenient to assort 
them under three main groups, namely Animal, Vegetable and Mineral 
Manures : — 

L Ani al Manures. — These may be referred to the following (a) 
Farm-yard Manure ; (6) Town Refuse and Night-soil (Poudrette) ; (c) 
Bones; and (<^) Guano. 

Furm^-yard Manure. — It would be impossible to review here the very large 
amount of interesting new information that has accumulated dtiring the past 
decade or so regarding Indian farm-yard manure and its uses- The chief con- 
tributors in this direction have been Benson, Leather, Lehmann, Mehta and 
Mollison. Leather, in his Final Report, points to the fact that throughout 
the greater part of Gujarat, farm-yard manure is extensively utilised as a 
manure, not as a fuel, and with much skill and intelligence is stored in specially 
prepared pits. Benson deals with a somewhat similar state of affairs in Coim- 
batore and Salem. But what is more to the point, the people who do so find 
no difficulty in growing for themselves, in the form of hedges and otherwise, the 
fuel that they require for domestic purposes, and thus disprove the oft-afiirmed 
opinion that, having no other fuel, the people of India are driven to burn their 
manure. In many parts of India even the surplus cow-dung — the proportion 
that is not required for fuel — is rarely appreciated to the full extent as manure. 
It is all too often thrown into waste hollows or on the roadsides or on the bank 
of the village tank, in most cases becoming a source of danger in place of an 
advantage. Very rarely indeed is any effort made to preserve and utilise the 
cattle urine. This is a most unfortunate state of affairs seeing that it has been 
shown in Europe and America most conclusively that farm-yard manure is, 
perhaps, the best and certainly the most econonaical of all manmes. It contains 
all the constituents of plant food ; is a most valuable and convenient source of 
nitric acid ; its nitrification is most active at the very period of greatest growth ; 
as a manure it is less liable to be washed out of the soil than most artificial nitro- 
genous fertilisers ; it permanently enriches the soil ; and acts under all climates, 
on all soils and with all crops. 

Leather says that Indian experiments show that when an application of 
6 tons to the acre is given, an increase of 300 to 400 lb. of wheat may be the 
result. After ascertaining that such an allowance would not be beyond the 
capabilities of the cultivator, he adds, “ consequently these experiments really 
illustrate what the value of the cattle manure is in terms of food-grains.” More- 
over he confirms the opinion, advanced originally by Voelcker, that “ Indian 
dung is not poorer than English.” [(7/. Leather, on Value of Ind. Cattle- 
dung, in Nagpur Exp. FarmRept.,A.miQ'x.. F, 1893-4, 1-10 ; Econ. Util, of Cow- 
dung and Rdb. in Bomb., in Ind. For., 1886, xii., 541-5 ; Benson, Care and Manag. 
Farm Man. in South India, Bull. 1894, No. 31 ; Watt and Maim, The Pests and 
BUgMs of the Tea Plant, 130-4; Clouston, Cattle Manure, in Agri. Journ. Ind., 
1907, ii., pt. iii,, 261-9.] 

Town Refuse, Night-soil and Sewage. — The question of the disposal of 
night-soil and its utilisation for manurial purposes is one which has been, 
of late years, earnestly considered throughout India by ah Governments 
and Municipalities. In large towns night-soil and street refuse are removed at 
the expense of the local authorities, but the question arises as to its disposal. 
The most general practice is to trench it into fields and by its means to 
reclaim waste land. For this purpose, in some cases deep, in others shallow 
trenches are employed. Leather remarks, “ It is at Allahabad Grass Farm 
that I have found the most perfect methods employed. The night-soil is 
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here usually trenched, but instead of the trenches being narrow and deep, about Deep and 
1 foot by 1 foot, they are really shallow beds, about 14 by 5 feet and only ^^eSng. 

3 inches deep. A cart-load of night-soil is thrown on, and the excavated 3 
inches of earth put back upon it. I have several times, when at Allahabad, 
dug up these “ beds ” in which the night-soil had been placed only a few 
days previously, and found no objectionable odour.” In deeper trenches the 
decomposition takes naturally longer, but at Meerut I found that a fortnight 
had been ample for the ^purpose.” In the shallow system the manure is dis- 
tributed over a larger area, and thus more usefully ; with deep trenching as 
much as 200 tons per acre may be given in the year, whereas one-tenth or 
one-twentieth would have been ample. In many instances a kind of snow- 
plough is run over the groimd and shallow furrows thus excavated, into which 
liquefied night-soil is run. 

Of the manufacture of poudrette it may be said there are many advantages, Poudrette. 
and disadvantages. Of the latter, the chief is the fact that the atmosphere of 
the locality in which the pits are located becomes almost uninhabitable. Still, 
the poudrette, when prepared, may be carried to great distances and thus utilised 
over a wide area. The increasing demand for the poudrette of certain towns is 
indicated by the continuous increase in the price at which it is disposed of. In 
fact it may be said that the night-soil of many cities has become a source of 
revenue, so that much progress hsts taken place. All that is necessary is to extend 
the demand from the vicinity of the cities to that of the villages, in order to 
secure a much-needed sanitary reform and great a^icultural advance. [Of. 

Buck, Employ. Gity Befme for Agri. Purposes at Fariihhabad, 1872 ; Moreland, 

Use of Town Drainage as Manure, in U. Prov. Bull., 1901, No. 18; Ann. Bept. 
on Working of Sewage Farm, Manjiri, 1902-3 ; Leather and Mollison, Agri. 

Value of City Sewage in India, in Agri. Ledg., 1903, No. 2 ; Joshi, The Util, of 
Night Soil ols Man., 0. Prov. Bull., 1901, No. 5.] 

Bones (see p, 169). Bones. 

■ Qnnno and Allied Manures. — The excrement of fowls, pigeons, wild birds Guano, 
and bats, etc., may be said to be all forms of the substance known as Guano. 

It is one of the most highly prized animal manures in European countries, and 
owes its value to the readily soluble ammonia, phosphates, potash and soda 
that it contains. A small amount of this substance is annually imported into 
India, and it has been ascertained to be of special value in protecting sugar-cane 
cuttings from being attacked by white-ants. Mollison says it is one of the best 
manures for wheat, 2 to 3 cwt. an acre being sufficient. It acts rapidly and is Wheat, 
expended almost entirely on the crop to which applied. 

Indian guano is not unknown. It is procured from the caves in Kamul and Indian Supply, 
of the Andaman and Nicobar Islands. The former is possibly mainly the produce 
of bats, and the latter of the edible swallows (see Birds, p. 138). The imports 
during the past five years have averaged 2 tons, valued at Rs. 700. [Of. Encycl. 

Brit., 1880, xi., 233 et seq. ; Spons, Encycl., 1882, i., 358 ; ii., 1258 ; Joum. Soc. 

Ghem. Indust., 1887, vi., 228 ; 1888, vii,, 84 et seq. ; 1899, xviii., 213 et seq. ; 

Thorpe, Diet. Appl. Ghem., 1899, ii., ^QAetseq. ; U.S. Yearbook, Dept. Agri., 1899, 

274 et seq.; Board of Trade Joum., 1901, xxxiii., 72 et seq. ; 1902, xxxix., 201-2.] 

Fish Manures, (see pp. 643—4). Biah. 

//. Vegetable Manures. — Many vegetable substances, sueb. as boughs Vegetable, 
and leaves of bushes and trees, indigo refuse, wood-ashes, weeds of every 
description (green, dry and burnt), oil-cakes, tank deposits consisting 
largely of aquatic weeds, etc., — these and such like are, when obtainable, 
fairly extensively used as manure here and there all over India, They 
are usually thrown on the surface of the land and ploughed or hoed into 
the soil in a fresh state, where they only too frequently become a nidus 
for insect pests and fungal blights. Except by market gardeners and 
by tea and coffee planters, pits or heaps are rarely resorted to for the Mould, 
storage and maturation of vegetable manures, and as often as not the 
stuff casually secured is thrown on the field at the wrong season, and 
thus becomes next to useless. The following are the chief manures of 
this class 

Green Manuring and the Assimiiatlon of Nitrogen. — As with the clover in D.Tj.P., 

E ope so with several leguminous crops in India, their value as alter ting v., 174. 
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crops or as green manure was appreciated for centuries before their exact action 
was understood. The chief crops of this nature are Cajanus (see pp. 197-8), 
Cicer (see p. 298), Crotalaria (p. 433), Doliclios (p. 504), Indigofera (pp. 672, 679), 
Phaseolus (pp. 225, 879), and Vigna (see p. 1107). It is significant that all these, and 
a good few others that might be mentioned, belong, like clover, to the special 
sub-order of leguminous plants that have been shown to possess in the 
strongest degree the power of producing on their roots, warts that harbour 
bacterial organisms that have the power of fixing the free nitrogen of the 
air and thus enriching the soil. Unless, therefore,’ leguminous crops have 
been grown so extensively as to render some other plant a desirable rotation, 
it is preferable in green manuring to select a leguminous crop for that purpose. 
In that way the advantages of green soiling as well as the supply of nitrogen to 
the soil may be secured. A green manure should, in fact, be a plant that de- 
velops rapidly ; should give the largest volume of green vegetation ; should 
be as deep-rooting as possible, thus opening up the soil to a fair depth ; should 
be sufficiently hardy as to flourish -under what might be called unfavourable 
conditions ; should occupy the soil and the atmosphere at a season when the 
crop it is designed to assist is either not on the soil or not growing vigorously 
at the time ; should return more to the land than it has removed ; should 
serve to retain manurial constituents that might otherwise be washed out ; 
and lastly, should easily rot when hoed into the ground. [C/. Gilbert, Fixation 
of Free Nitrogen, Lect. deliv. at Cirencester, July 1890 ; Lawes and Gilbert, 
Sources Nitrogen of Legum. Crops, 1892 ; Warrington, Six Lect. on Rotkamsted 
Exper. Stat., etc., U.S. Dept. Agri. Bull., 1892, No. 8 ; Frankland, The Ohem. 
and Bacteriology of Ferment. Indust., in Journ. Soc. Arts, 1893 ; Agri. Ledg., 1893, 
No. 20, 141-3 ; 1894, No. 7, 189-200 ; 1897, No. 8, 173-5 ; Nitrogen and Forest 
Crops, in Ind. For., 1897, xxiii., 439-52; Green Manuring, in Journ. Board of 
Agri., 1897, 1-10 ; Fixation of Atmospheric Nitrogen of Legum. FI., Ind. 
Bull., 1900, i., 396-401 ; Mollison, Textbook Ind. Agri., 1901, i., 105-7 ; Allen, 
Legum. PI. for Green Manuring, U.S. Dept. Agri. Farmer^s Bull., 1894, No. 16 ; 
Watt and Mann, Pests and Blights, etc., 1903, 134-47 ; Nitrogenous and Nematode 
PI., Circ. Agri. Journ. Roy. Bot. Qard. Ceylon, 1904, No. 18, 273-7 ; Wright, 
Soil Bacteria in Relation to Agri., in Trop. Agrist., 1905, xxiv., 116-9 ; Green Man^ 
ures, Circ. Agri. Journ. Roy. Bot. Qard. Ceylon, 1905, iii., 181-98 ; Woods, In- 
oculation of Soil with Nitrogen — Fixing Bacteria, in U.S. Dept. Agri. Bureau. PI. 
Indust. Bull., 1905, No. 72.] 

Burning or Robing and Jamming . — Burning of weeds in heaps collected 
all over the fields is less commonly seen in India than in Europe. Aboriginal 
tribes are fond of cutting do-wn the trees and brushwood and firing these on tlio 
surface of the soil — a process of both clearing new land and manuring it with 
vegetable ash. This is Imown as jumming. A civilised modification of this 
is pursued in Western (and to some extent also in Southern) India. See<l- 
beds or even whole fields are manured by what is called rdh. This consists in 
burning the surface soil by means of layers of dried manure, leaves, branches 
and weeds. After the burning has ceased, the soil and ashes are ploughed in, 
and thus mixed together. The reader will find much useful information re- 
garding the production of 7'db soil in Mollison {Textbook Ind. Agri., i., 83-5). 

Top-dressing of Soil by silt from canals and streams or by the soil from 
dried-up tanks, bhils, etc., is a subject that has attracted much attention re- 
cently. To the tea-planter a dressing of “peat hhil soil ” has been proved in 
some cases profitable, but it is feared soil of comparatively little value has, in 
many cases, been used in top-dressings, with the result that the cost has far 
' exceeded the value. Much, therefore, depends on the quality of the hhil soil 
available. What may be called peaty soil is formed by the decay of many genera- 
tions of rank-growing plants, especially if the decomposition has been accom- 
plished under water. Soil of that nature is most valuable, and has with great 
advantage been used in many tea estates. [Cf. Pests and Blights, l.c, 122-30.] 
For many other crops silt deposits have been highly commended. For ex- 
ample, of this nature may be mentioned the special cultivation of ground-nuts 
in South India, manured with tank-soil (see p. 79). [Gf. with Leather, Agri. 
Ledg., 1897, No. 8, 172-3 ; Silt of Rivers as Manure, in Journ. Board Agri., 
1897, iv., 351.] 

Oil’seed Cake —The Indian cultivators fully recognise the value of oil- 
seed cake or the refuse of such, both in feeding cattle and as manures of 
great value. The edible sorts of oil-cake, such as linseed (see p. 731), Eape d 
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ustard (p. 184), Sa ower (p. 283), Til (p. 986), Cotton (p. 613), Earth-nut (p. 82) 
and Cocoanut (p. 360) are much favoured as cattle foods, while the others that 
may be classed as non-edible are largely used as mamrre, the most important of 
this latter class being Castor-oil (see p. 922) ; but Poppy (p. 860) and ahna 
(p. 120) may be added. With highly profitable crops, such as sugar-cane, many 
of the edible cakes are occasionally employed as manures. Mollison points 
out that the cultivators in this respect often act against their own interests, 
since the castor cake very often fetches a higher price than some of the edible 
cakes which they refuse to use as manure- The advantage to India of tlie Advantages of 
oil-seeds being expressed in the country, instead of being exported, has been Oil Mills, 
repeatedly ui'ged (Voelcker, Z.c. 104). Profitable labour would be secured for 
many persons and a larger percentage of cake retained and to a greater extent Production ot 
than at present, very possibly, returned to the soil. The Annual Reports of 
the various Agrictiltural Departments and Experimental Farms of India have 
for many years past abmidantly demonstrated the value of the cakes as special 
manures. [Cf. Leather, Z.c. 157-62 ; Mollison, Z.c. 122-33 ; Lehmann, Comm. 

Fertil., in Agri. Journ. Ind., 1906, i,, pt. ii., 123-6; also see article Oils and Oil- 
seeds, p. 818 .] 

Special Plants as Manures. — Adhatoda (see p. 25) ; helpful vegetation (see 
pp. 54, 113-4). Plants with milky sap, such as Calotropis (pp. 53, 206) and 
Euphorbia (p. 530), are specially preferred ; the refuse of Indigo {seet, see p. 679) ; 
and many other such substances are valued as manmes and often resorted 
to by the cultivators. The reputation of AHhatoan, both as a manure and a 
poison to destructive organisms that appear in the fiooded rice-fields, is specially 
worthy of attention. 

///. Mineral Manures. — Though several very valuable manures of Mineral, 
this kind exist plentifully in many parts of India, their value and uses 
are hardly anywhere appreciated. Some of these have already been 
so fully dealt with in other positions in this work that all that need be 
necessary is to furnish cross references : — 

Lime. — (See p. 712). As a rule lime is present in such abundance in the bime. 
agricultural tracts as scarcely to require its addition as a manure. 

Gypsum. — (See p. 717). Gypsum. 

Ammoniacal Liquors and Ammonium Sulphate as Manures. — (See pp. 48, 346.) Ammonium 
Sir John Lawes has pointed out that the objection to sulphate of am- 
monia and all other “ highly nitrogenous ” manures, is that “ they use up certain 
natural ingredients in the sod, which when exhausted cause the plant to fail.” 

In a further communication he condemned sulphate of ammonia, because it 
removes lime from the soils. Where the percentage of lime is naturally low, 
as for example in the tea lands as a whole, it should not be used, or only in ex- 
ceptional cases. All artificial manures have the further objection that in countries 
subject to heavy rains, soluble manures are very readily washed out of the soil, 
so that their action is often only temporary ; a fall of rain of only a very few 
inches may suffice to remove them entirely. For crops that occupy the soil 
for brief periods only, such as wheat and barley, if given in combination with 
potash either present in the soil or added as an ingredient of the special manures, 
these chemical nitrogenous fertilisers may be of special value. \Journ. Soc. 

Ohem. Indvat., 1899, xviii., 486; Mollison, Z.c. 117-8; Watt and Mann, Z.c. 

154-5.] 

Nitrates. — ^The nitrates of potash and soda are both largely employed D. .P., 
manures. In a crude sort of fashion the Native cultivators of India here and v., 176-6. 
there show that they are aware of the value of crude saltpetre as a manure by 
the value they place on surface soil collected near the homestead. Certain 
localities, as for example Bihar, have been noted from time immemoriab for 
the large stores of saltpetre found naturally in the soil, and such localities have 
accordingly been famed centres for the production of the salt. Saltpetre is Saltpebra 
specially valued as a manure with tobacco, sugar-cane, and garden crops gener- 
ally (see Saltpetre, p. 974). [(7/. Mollison, Z.c. 119-21; Leather, Calcium 

Nitrate cZ NfZnc AcfcZ, in t/owrn. TrwZ., 1907, ii., pt. ii., 209-10.] 

Potash Manures : Pearl Asbt Kainli, etc, — Saltpetre is valued not only Potash, 
a source of nitrogen, but on account of its pot h. Continuous cultivation and 
removal of crops must, therefore, gradually lower the stores of this all-import t 
material. With the return to the soil of decomposed vegetable matter or of 
plant ashes, the potash is to some extent storei But sooner or later it must 
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be added as manure if fertility is to be preserved. To the Natives of India 
potash may be said to be summed up in Pearl Ash (see p. 49). Plant ashes have 
been for centuries valued for high-class cultivation. The subject is closely 
akin to robing and jumming (see above, p. 770). The value of wood- ashes 
as manure will be found discussed in many Indian publications, such as the 
Indian Forester (1879, iv., 284-6). Rice husk, almost worthless as a cattle 
food, is of great value as a manure, because of the high percentage of potash 
it contains. So also the refuse skimmings, in the process of sugar manufacture, 
are much valued, and indigo refuse is also rich in potash. Recently, however, 
certain natural minerals have come into the market as special potash-yielding 
manures. Of this nature is hainit, which contains 13 to 14 per cent, of potash. 
When calcined it is greatly improved, and may be given at from 2 to 4 cwt. to the 
acre. It is useful on light lands rather than on clay soils. Large beds of this 
substance have been discovered in Germany. 

Phosphates and Pbosphatic Manurest Basic Slaff, etc. — The phosphoric acid 
required by plants is one of the soil ingredients liable to be exhausted by con- 
tinuous cropping, and must be supplied in the form of manure. It is on this 
account that pastures are liable to get worn out. The principal manures of 
this class are bones, superphosphates and reduced phosphates. Space caimot 
be afforded to revert to the subject of bones and the special preparations made 
from them (see p. 169). But it may be here observed that large fossilific deposits 
have been found in many countries rich in phosphates. Holland (Fev. Min. Prod . , 
in Fee. Qeol. Surv. Ind.^ 1905, xxxii., 112-4) says of India, “One regretful fea- 
ture ” . . . '“is the absence, in a country where agriculture is such a prominent 
industry, of any phosphatio deposits of value, and a further circumstance to be 
regretted is the continued export of phosphates in the form of bones, due primarily 
to the fact that, being without means for the manufacture of cheap sulphuric acid, 
superphosphates are not made in the country, and the little that is used is im- 
ported from Eiarope.” “Amongst the phosphatio deposits of India, the principal 
and perhaps the only one worth considering is the deposit of phosphatio nodules 
of the septarian land, occurring in the cretaceous beds of the Perambulur taluk, 
Trichinopoly district, Madras Presidency. Dr. H. Warth, in 1893, estimated 
that to a depth of 200 feet the beds contained phosphates to the amount of 
about 8 million tons, but the nodules are distributed irregularly through clay, 
varying, in the different deep excavations made, between 27 and 47 lb. per 100 
cubic feet, and in some shallow diggings 70 lb. per 100 cubic feet, imalyses 
of these nodules show them to contain from 56 to 69 per cent, of phosphate, 
and about 16 per cent, of carbonate of lime, with considerable variations in 
different nodules. The alumina and oxide of iron vary between 4 and 8 per 
cent.” Two attempts made to utilise these deposits have proved futile, and 
it is believed there is no present prospect of mining for export. [Cf. Hooper, 
Effects of Phos. Man. in Jalap Cult., Pharm. Journ., July 1896 ; Sly, Min. Fertil. 
in Ind., Agri. Journ. Ind., 1906, i., pt. iii., 243-6; Leather, Mem. Dept. Agri. 
Ind., 1907, i. (Che . ser.), 46-57.] 

Basic Slag, a by-product in the manufacture of steel, and until recently a 
waste product, came into use as a phosphate and lime manure. It is ground 
to a ffne powder, and in soil moisture is at once dissolved and rapidly absorbed 
by the roots. As it contains much iron it is not suited for soils already rich 
in that substance. [Cf. Hughes, Journ. Soc. Chem. Indust. , 1901, xx., 325 et seq. ; 
Hooper, Agri. Ledg., 1898, No. 20.] 

Indian Manure Works. — It would, perliaps, be invidious to attempt 
an enumeration of tbe bone-mills of India (further than has already been 
given, p. 169), since these by no means represent all the manure works, 
nor the firms that trade in indigenous and imported manures. 

Trade. — The traffic in manures is not an extensive one, and, when 
bones are eliminated, is hardly worth mentioning. The total exports 
in 1904:-5 were valued at Rs. 43,77,841, of which Rs. 37,51,480 were 
bones, and in 1906-7 at Rs. 1,01,54,892, of which Rs. 55,45,241 were 
bones. But one point is worthy of consideration, viz. while the exports 
of raw bones have been declining steadily for some years past, the exports 
under the heading of Others (excluding oil-cakes) have been steadily 
increasing. In 1900-1 the exports of bones were valued at Rs. 58,41,916, 
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and the Others at Rs. 71,503 ; five years later (1904-5) the Others 

had expanded to Rs. 6,26,361. It is believed this increased traffic may, Exports of. 

to some extent, represent the expansion in the manufacture of special 

manures, the surplus, not required for India, being exported. Lastly, 

this increase in the exports of manures from India has been chiefly 

from Madras and Burma. The imports of foreign manures are so un- imports. 

important as scarcely to deserve notice. In 1904-5 they were valp.ed at 

Rs. 50,980, and in 1906-7 at Rs. 55,105, and came almost exclusively 

from the United Kingdom. 

[<7/. Buchanan-Hamilton, Topog. Stat., etc.^ Eaatind. (ed. Montgomery Martin) 

(many passages) ; Nicholls, Textbook Trop. Agri.^ 1892, 49~61 ; Voelcker, Improv. 

Ind. Agri.y 1893, 93-134 ; Somerville, Journ. Board Agri.^ Sept. 1897, iv., 

145-61 ; Leather, Indian Manures, Agri. Ledg., 1894, No. 3; 1895, No. 16; 

1897, No. 8, 1-38 ; 1903, No. 2 ; also Final Rept, Agri. Chem., 1897, ch. hi., 

49-59 ; Thorpe, Diet. Appl. Ghem., 1899, ii., 504-11 ; Shutt, Barnyard Manure, 

U.S. Dept. Agri. Bull., 1898, No. 31 ; Woodrow, Qard. in Ind., 30-9, suppl. 7-10 ; 

Ind. For., xvi., 112-9 ; Mollison, Textbook Ind. Agri., 1901, i., 83-133 ; Mukerji, 

Handbook Ind. Agri., 1901, 602-69 ; Wheeler and Hartwell, Conditions Determ. 

Poison. Action of Chlorides, Agri. Exp. Stat. Rhode Island, 1903, 287-304 ; Watt 
and Mann, Pests and Blights of the Tea Plant, 1903, 119-64; Roberts, Comm. 

Fertil., Agri. Exper. Stat. Calif. Bull., 1905, No. 171, 1-30 ; also Bull. 1904, No. 

159, 1-30; ProG. Board Agri. Ind., 1906, 13-4, 117-20; Exper. Farm. Repts. 

(all Prov. for past decade) ; Comm. Fertil., extensive series Repts., etc., issued 
by the U.S. Dept. Agri. from 1903 ; Dept. Land. Rec. and Agri. Madras, Bull. 

No. 31.] 


ARANTA A UNDINAC A, Linn*; Brain, Beng. Plants, 
1903, ii., 1047-8 ; Scit amine je. West Indian Arrowroot, tikhar, tavkil, 
ararut, Maha nesJiasteh, hum mavu, tavahsha, 'pm-iwa, etc. A native of 
Tropical America and of the West Indies, cultivated in India. It yields 
the genuine or West Indian Arromoot, so called to distinguish it from 
East Indian, the produce of Ciirciima angustifoUa (see p. 444), with 
which it is often confused. 

Cultivation. — The cultivation of this rhizome is briefly as follows : — Drills are 
made about 3 or 4 inches deep and 2 feet apart. On these the roots are planted 
in May, at a distance of a foot and a half apart, and covered over by earth. 
As the plants grow, they should be earthed up in the same way a-s potatoes. 
They require good, rich soil and plenty of water, which should, however, be 
withheld for a month or two previous to gathering the crop (Pirminger, Man. 
Card. Ind. (ed. Cameron), 143-4). Of Cuttack, Banorjei states that it grows 
well on rather sandy soil, and of Bombay, Woodrow remarks that as regards 
soil it is by no means fastidious, “ fine sand at Nariad and loam and clay-loam 
at Poona being equally suitable provided heavily manured and irrigated.’^ 
Flowering takes place in August, and in January or February the crop may be 
taken up. The maturity of the rhizomes may be ascertained by the falling 
down of the leaves. In digging up the crop it is impossible not to leave behind 
small portions of the rhizomes, and from these fresh plants spring, so that it is 
often difficult to eradicate the plant from soils on which it has been once grown. 
The smaller rhizomes and the pointed ends of the larger ones, on which the “ eyes ” 
are situated, should be kept for fresh planting. According to Woodrow, the 
produce in green tubers is generally 6 to 7 tons per acre, though over 12 tons 
have been produced at Poona. According to Nicholls the rhizomes contain 
20 per cent, or even more of starch, and in Natal as much as a ton of arrowroot 
lias been made from the rhizomes derived from an acre. It is generally said 
that cultivation should not be attempted in localities remote hrom a liberal 
supply of water, since irrigation may not only be required by the crop, but water 
is essential in the manufacture of the arrowroot. 

Manufacture. — The method of preparing the arrowroot is simple. The rhizomes 
after being well washed are scraped with a knife to remove the rind, and at the 
same time diseased or imperfectly formed portio e picked out and too^m away. 


DJS.P., 

V., 1 0 - 4 . 
Arrowroot. 


Cultiva- 

tion. 

SoUs. 


Seasons. 

Propagation. 


Tield. 


Prepara- 

tion. 



RAJMAHAL HEMP 


AR D NIA 

Tenacissima 


Wasliiug. 


West versus 
East Indian. 


The rhizomes are then pounded to pulp in a mortar or reduced to that condition 
on a grater. The pulp is then thrown into a vessel of water, which becomes 
turbid or milky while a portion of the pulp remains suspended as a fibrous mass. 
This fibrous portion is lifted out, rinsed, pounded once more and again thrown 
into water, lifted out a second time, rinsed, and then thrown away. The milky- 
looking fluid thus obtained from these several washings is now strained, through 
a coarse cloth to remove any particles of the fibre and other impurities, the 
liquid being thus passed into another vessel, and when the sediment has settled, 
the water is gently poured ofi and clean water added. Tliis is again stirred up 
and strained through a fine cloth, and, on settling, the water is once more care- 
fully and gently chained away. The sediment that remains now consists of 
pure arrowroot, and is dried on sheets of paper by exposure to the sun, and 
packed ready for the market. It is a tasteless and colourless powder, which might 
be spoken of as consisting of pure starch granules. [Of. Hanausek, Micro. Tech. 
Prod. (Winton and Barber, transl.), 1907, 43-4.] 

The genuine West Indian arrowroot may be readily distinguished from East 
Indian by its pure white colour and by its swelling in boiling water. [Of. Milburn, 
Or. Comm., 1813, ii., 207 ; De Candolle, Orig. Cult. Plants, 1882, 81-2 ; Mason, 
Burma and Its People (ed. Theobald), 1883, ii., 209 ; Nicholls, Textbook Trop. 
Agri., 1892, 278-83 ; St. Vincent Arrowroot, Kew Bull., 1893, 191 ; also Bermuda 
Arrowroot, 1898, 50; Manuf. of Arrowroot in Ceylon, Trop. Agrist., Feb. 1, 1895, 
xiv., 557; Dodge, Useful Fibre Plants .of the World, 1897, 235; Semler, Trop. 
Agrik., 1900, ii., 747-66; Woodrow, Card, in Ind., 1903, 480-1 ; A. W. and 
M. W. Blyth, Foods, etc., 1903, 141, 144-5 ; Agri. Ledg., 1904, No. 10, 135; 
L Agri. Prat, des Pays Chauds, 1904, iii., 757-8.] 
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MA D NIA, Br. ; FI. Br. Ind., iv., 34-7 ; Gamble, Man. Ind, 
Timbs., 1902, 492-3 ; Prain, Beng. Plants, 1903, ii., 695-6 ; Cooke, FI, 
Pres. Bo7nh., 1904, ii., 165-7 ; Asclepiadace^. 

, Roylei, Wight murkula, pathor, tar, veri, kurang, kharchu, shengori, etc. 
A climbing shrub of the Himalaya, from Sikkim westwards, ascending to alti- 
tudes of 7,000 feet. It yields a fibre from which fishing-nets, lines and strong ropes 
are manufactured. 

. tenacissi a, Wight & Am. ; Rajmahal Hemp, tongue, jiti {ohiti), hahal 
jak, etc. A climbing shrub of the Sub-Himalayan tracts from the Jumna to 
Nepal and extending South to Oudh, Bihar and Chota Nagpur ; Chittagong 
and Upper Burma. 

The bark of the stem yields a valuable Fibre, which was said by Royle to 
be the second best in India. By the hill tribes it is used chiefly for bow-ptrings 
and netting. The fibre was examined in 1886 by Cross and Bevan, who reported 
that it was of excellent quality and in point of fineness and durability ranked 
next to rhea. More recently a sample was sent to the Imperial Institute for 
examination. It was found to contain little or no ligno cellulose, and to be 
exceptionally resistent to the action of alkalis. The remarkable quality of the 
fibre was also 8ho^vn by the imusually high percentage of cellulose and by the 
large increase of weight on nitration. The length of the ultimate fibre was 
foimd to be 10 to 30 mm. Specimens were also submitted to leading firms of 
fibre brokers for commercial valuation. One reported that the fibre, though 
short, was of great strength, and another that it was very strong, but harsh. 
The sample, of a length of 12 to 15 inches, was valued at £15 to £18 per ton, but 
it was stated if fibre 30 to 35 inches long could be sent, its value would probably 
be £35 to £40 per ton. In view of these facts the question arises whether experi- 
ments in cultivating the plant might not be undertaken, and whether the fibre 
could bo successfully treated by machinery. [Cf. Royle, Fibrous PI. Ind., 
1855, 304~.5 ; Dodge, Useful Fibre Plants of the World, 1897, 235-6 ; Dunstan, 
Rept. on Marsdenia tenacissima. Imp. Inst., July 9, 1903; Agri. Ledg., 1^04:, 
No. 8.] 

. tlnctorla, R. Br. ; ryom, riyong, kali lara, mai-nwai, etc. A large cHmbing shrub 
of the Sikkim Himalaya, Assam, the Khasia hiUs, Northern Bmrma and the 
Circars. This species also yields a fibre, but is more especially interesting on 
account of the indigo Dye yielded by the leaves. At the beginning of last cen- 
tury Roxburgh recommended its cultivation, but nothing appears to have been 
done, nor has the value of the dye been commercially tested. (See Indigo, p. 663.) 
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Beng, (gives list of mats and matting materials) ; Bast Mattings, in J ourn. 
Agri.-Hort. Soc. Ind., 1857, ix., 10 ; also 1859, x., 342 ; Birdwood, Indust 
Arts Ind., 1880, ii., 223-4, 298 ; Mukliarji, Art Manuf. Ind., 1888, 307-14 ; 
Journ, Ind. Art and Indust, 1890, iii., 31 ; Gee, Monog. Fibrous Mat 
Ph., 1891, 6, 7, 10, 11, 14, etc. ; Japanese Floor Mattings, in Journ. Soc. 
Arts., 1892, 919 ; Watt, Ind. Art at Delhi, 1903, 447. 

For information regarding woven mats, tlie reader should consult 
Carpets and Eu s (pp. 271-6), and for the chief matting materials, the 
list below. The most famous of the so-called mats are the grass- mats — 
(<x) of Palgh^t on the Malabar Coast of Tinnevelly, and Ganjam in South 
India ; (6) of Midapur and Calcutta in Bengal ; (c) the sitalpati mats 
of Eastern Bengal and Assam (Sylhet) ; (d) the coir mats of South 
India and Bengal; (e) the munj mats of Allahabad, Agra and Delhi 
in North India ; (/) the date and other palm-leaf mats used all over 
India, more especially in Western and Southern India — ^in Bombay 
known as shaelu mats ; and lastly, (g) ivory mats, woven from strips 
of ivory so fine that they resemble the strands of sitalpati (see Ivory, 
p. 698). 

Mats or rather screens (tatties) made of the sweetly scented hhas-lchas 
are hung in front of doors, etc., to afiord shade and to cool, by evapora- 
tion, the air which passes through their moistened texture. Bamboo mats 
are manufactured here and there all over India, and in Bengal more especi- 
ally darmd mats (those constructed of reeds, see Piuagmites below) are all but 
universally used in house-construction. The traffic in darmd mats must, 
therefore, be very great, and give employment to a far larger number of 
persons than can be learned from published statistics. In some of the jails 
aloe-fibre mats are produced and find a fair market, while cane mats are not 
uncommon. These are formed by selected canes being placed parallel to 
each other and bound in position by cross-ties. They are exceptionally 
strong, and specially valued in public offices where there is much traffic. 

The following are the chief matting materials of India : — 

Agave (see p. 43). In the Panj^lb, the fibre of two species is a good deal 
used in jails for making darts, mats and ropes. It is beautifully white and takes 
dye much better than even munf (Saaeh 0 run»), but it is neither so strong nor 
so durable. The plant is a slow grower and liable to exhaustion. [Gee, l.c. 4.] 

At djnaria race osa, Munro (see Bambusa, p. 99). 
a busa Tulda, Roxb. (see Bambusa, p. 101). 

Gala us — Canes and Rattans (see pp. 202-4). 

Cllnogyne diehoto a, Safisb. ; FI. Br. Ind,, vi., 258 ; Agri. Ledg., 1806, No. 
41 ; Nisbet, Burma under Brit. Rule and Before, 1901, i., 383 ; Scn:AMiNK.aB. The 
sitalpati, muktd-pdta, murta, thin, godunika, hhudra, etc. A woody shrub of 
Eastern Bengal, Assam, Burma and the Malay Peninsula. It thrives on moist 
ground, which need not be specially prepared, and it can be reproduced by cuttings 
as well as by transplantation of shoots. 

From the stems are prepared the famous sitalpati or “cool mats.” For 
the manufacture of the finest mats, the murta should be cut when one year old. 
The split stems as prepared are about 4 feet long, one- twentieth of an inch wide, 
and as thin as paper. The average size of the mats, when finished, is about 
that of an ordinary double bed. Owing to their coolness they are much used 
during the hot weather, both by Europeans and by Natives, being placed beneath 
the bedding sheets. As a historic fact of some interest it may be here mentioned 
that formerly the main corridor of the East India House in Leadenhall Street, 
London, is said to have been lined with this matting. The quality is judged by 
glossiness, smoothness and fineness of texture, and it is said that over the 
smoothest even a serpent cannot gHde. The price varies from Rs. 2 for the 
commojx sort to as much as Rs. 100 for the best qualities. The cMef producing 
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districts are Faridpur, Bakarganj, Tippera and Chittagong in Eastern Bengal, 
Sylhet and Cachar in Assam, and Henzada in Burma. The industry is almost 
entirely confined to women. It has been suggested more than once that this 
fibre would make an excellent substitute for the Panama fibre in hat manu- 
facture. The plant also 5 delds a pith, which is discarded by the sitalpati makers, 
but which might well be employed as a paper material if procurable in STifficient 
quantity. \Cf. O. W., in Capital, April 25, 1901.] 

Cocos nucUera, Unn, (see p. 356). 

Corypha u bracullfera, Unn. (see p. 429). 

Crotalaria juncea, Umi. (see pp. 435-6). 

Cyperus tegetu , Roxb. etc. (see pp. 467-8). 
edychiu spicatu , //am. ; the ait-ruti, Icapurkachri, sheduri, etc. The 
leaves of this plant are made into the sleeping-mats employed by the hill tribes, 
where the plant is at all plentiful. 

ibiscus tiliaceus, Unn^ ; a large and abundant bush and affords a fibre 
obtainable by a process much less tedious than with most other fibre-yielding 
plants — a fibre which would appear well adapted for the manufacture of mats, 
ropes, and possibly also paper. In the Panj^b it is occasionally employed in 
the construction of charpais, sides of carts, seats of bullock-waggons and mats. 
In New Caledonia and Tahiti it is made into fishing-nets (see p. 629). 

Ischse u angustifoliu , Hack, (see pp. 694, 865). 

Juncus effusus, Unn. ; FI. Br. Ind., vi., 392. This common European rush 
is found in the Sikkim Himalaya and Khasia hills from 6,000 to 10,000 feet, 
jr. gittututn, Eh}‘h. Beitr., which is not imlike the former species, though stiffer 
and darker, is met with in the Western Himalaya, Nilgiri hills and Ceylon. 
The European plant is in considerable vogue for the manufacture of baskets, 
mats and chair-seats, and it is suggested that similar uses might be found for 
one or both species in India, where they are at present entirely neglected, 
elocanna bambusoides, inn. (see Bambusa, p. 103). 

annorhops itchieana, //. Wendi. ; FI. Br. Ind., vi., 429 ; Gamble, Man. 
Ind. Timhs., 733 ; PAiME.®. The mazri, patha, hilu, pfis, etc. Usually a stemless 
shrub, but occasionally develops a stem 10 to 14 feet long. It is met with in 
Sind and the Western PanjAb as well as in the Kuram Valley and in Baluchistan, 
many acres of country about Hamai being covered with it, and ascending the 
hills to 5,500 feet above the sea. 

In former times it was common all over Kohdt, but railway construction has 
led to an increased export to the Cis-Indus districts, and the more easily available 
mazri supplies have been exhausted. In 1882 measures were taken to protect 
the palm. The green leaves are beaten out with a mallet, and the fibre obtained 
is used for matting, fans, baskets, hats, sandals, nets, etc. Waziri baskets 
and mats procured at Bannu are famous all over the Western Panjdb. Rope 
is also made from the stems and leaf-stalks, though apparently it is not very 
strong. The leaf-bud, young inflorescence and fruit are eaten, and the leaves 
regarded as a purgative medicine for cattle. The seeds are made into rosaries 
and exported from Baluchistan (Gwadur) to Mecca. The price of mazH matting 
in Peshawar is about Rs. 8 per 100 sq. yards, and its popularity appears to be 
increasing. 

ipa fruticans, Wumb.; FI. Br. Ind., vi., 424; Gamble, Man. Ind. Tirnba., 
729 ; Palmed. The gulga, gol/pTial (fruit), goVpatta (leaves), dam, etc. ; a large 
creeping gregarious palm of the Sundribans, Chittagong, Burma and the An- 
damansl The old fruits are large, the interior being hard like ivory, but trans- 
parent ; they are carried to the sea and floated to great distances. The leaf- 
stalks are used to help in floating aundri logs in the Sundribans, also as fishing- 
floats. The leaves are very largely employed for thatching and in making mats. 
In the Straits Settlements they are used for covering cigarettes. Toddy is 
obtained from the spathe (as Linschoten observed in 1598), and the young fruit 
is edible. Gamble states that the trade in golpatta leaves in the Sundribans 
amounts yearly to about 135,000 tons, valued at nearly Ra. 60,000. 

ryza— -Rice Straw (see p. 826). In KuUu and Hazara, mats called mandri 
and phindi, as also string, are made of rice-straw. 

Pandanus, the screw-pines, might be described as a genus of palm-like 
evergreen trees or shrubs, often scandent and possessed of copious and strong 
aerial roots. They are met with in the moist tropical regions, chiefly Mascarene 
and Malayan. Hooker {FI. Br. Ind., "vi., 483— 7) describes some seveu Indian 
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species, and mentions many other obscure forms. The only species of economic 
"tXatesrusri.T (P. Lam.); the Iceura, Mi 

|ecWtytltS’r|ar^^^^ 

temnles From them is also prepared heura, perhaps the “O®* f 

mSt widely used perfume of India. The soft floral leaves and pulp of the frmt 
are Wso e^en. The leaves afford an exceUent fitee ^liich “ J 

nets, sacks, ^i/'^oi^lSfAiM^ari, ’(Jarrett, transl')', 

ii.!^r26’; ForXOT,'’pi! Sal, 1786, 38-41 ; Taleef Shereef (Playfair, transl.), 141 ; 

^'^PhSx,?6'^rafspXe?(^pp.’8S4i^^ ; also Basket- and Wicker-work (p. 115). 

(d^Jr aU It with orihe^rargTsTlakes’r^^^^^^ 

Wert In^a up to altitude 10,000 feet, and p. luirka {rMla, nal, nar, but, ha%ng, 

Dalis'; th« 

fititute the foundation of embankments and floating islands. The P 

“pecL al^ extensively utilised all over India in the ^®®teuction of chairs 
(TOor/ws) and baskets ; they are also largely used ^9^ con- 

smoking-pipes {Jiuhahs). Split open they are ““■^® “al > I^tse ^e pro- 
stitute one at least of the sources of the darrm mats of Beng^. These are ]^o 

iWe“othonTo®o^g.“4fflowSg?^^^^^^ out and afford a ujeM 

rope-flhre. [Of. Lisboa, Bomb. Graaa., 116 ; For. Adtmn. Bepts. , Reo. Bot. burv. 
Irk., ii., 166, 240, 247, 360.] 

seudostachyu (see Bamboo, p. 104). 

Saccharu arundlnaceu , fietr. (see pp. 925^30). 

Tachardla lacca, Ken . ; for mats made of lac, confer with account given by 
Birdtood Arts Ind., 1880, ii., 223-4). A thread of lac ® 

stick and after drying, is drawn off and broken mto sections of tteee or o 
r^^s r^ch. These are^ then linked together into mats of all sorts of .variegated 

Troha • FI Br. Ind., vi., 488. There are three species of Eeed Mace, 
Elegant Grc^^ or Cat’s tail Bullrush. between which, for the present purpose, 
ft ^ Cdly necessary to draw distinctions since their Pf f ^‘i®® uses 
^e nr^ticallv identical. These are known as t. a»g«>.ta.ta, the luTch of 
UppOT India ; p. eiephnntina, the pater, hoglA, bora, dib, pun, rdmdbina, e .. , 

“ .7Sai« ..r™, «. .«.i, 

sieves thatching huts and house-boats, and in the manufacture of mats, ropes and 
bSs aey are also employed in the construction of crude boats 

caUed tirbo, also floats and buoys to support ®'«^®f ' 

for their long roots, which bind loose soils and embankments. The pollen is 
regularly coUeeted, and on the Indus forms a fairly important ^ticle 9.^ 
bXgbaked into c^kes. Bhadmi (Bept. ia5or Ind. f "it 

27) h given the results of his chemical analj^m of this article of food. I 
contains carbohydrate, 44-50 : albuminoid, 19-76; cellulose, ’ 

the baJ ce h^d water. The young shoots ^d tender 9°°*®.,®^® “Jf® ’ 
and the lower succulent parts of the fruity spike, soaked “ ^ 

torch, whilst the down of the ripe fruit is mixed with mort fnr 

The rushes are split and woven into coarse mats for (cvermg boats and for 
maS walls or partitions of houses. The leaves also fed a pilose m^e 
construction of soft matting as, for example, E:i^u,K;um n, 
where. In the Panj&b, !r»i.Jmm genOTaUy adopted *? ® Tol - 

mazri (jy«it»»rw«i»») is not available. [C/. JltrM-A)fc6an (Jarrett, transl.), ii., 123 , 
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DICAGO 

ATIVA mats and matting 

Lucerne 

Taleef Shereef (Playfair, transl.), 31 ; Gee, Monog, Fibrous Mat. Pb., 1891, 2 ; 

. Dodge, Useful Fibre Plants of the World, 1897, 319 ; etc., etc.] 

Khas-khas. Vetiveria zizanioides, stapf; the hhas-khas (see p- 1106). 

Trade. Trade and Co erce . — The statistics of mats and matting given in 

the annual official returns of trade exclude Coir Manufactures, and it 
is not shown to what extent they include mats or rugs other than grass- 
Exi^orbs. mats. The Exports to foreign countries during the years 1899-1900 

to 1906-7 showed no great fluctuation in quantity but a remarkable 
undulation in value, due perhaps to the demand for cheap goods in 
one year being supplanted by more expensive articles in the next. 
The highest recorded value was Es. 2,41,887 in 1900-1, In 1903-4 
the amount stood at Es. 58,754 ; in 1905-6 was only Es. 27,267 ; and 
in 1906-7, Es. 47,617. Madras has more than half the trade in quantity 
but realises less in value than Bombay. The re-exports were at their 
highest value in 1903-4 (Es. 26,234), and represented chiefly trade from 
Imports. Bombay to East Africa, Turkey-in- Asia and Persia. Of the Imports 

a large share should probably appear as Carpets and Eugs, as, for example, 
the supply (56 per cent.) that comes from Mekran and Sonmiani. Other 
considerable contributors are China (Hongkong) and the Straits Settle- 
ments. The highest value in the years mentioned (1899-1907) was 
reached in 1904-5 (Es. 2,94,182), and of that Es. 1,52,782 and Es. 49,473 
were taken by Bombay and Sind. 

Coir. ' As regards Coir Manufactures (excluding rope and presumably 

including some proportion of articles other than matting) the trade is 
almost entirely concentrated in Madras, which in 1903-4 exported to 
foreign countries some 473,281 cwt., valued at Es. 46,78,050, chiefly to 
the United Kingdom and Germany, the total foreign trade of all provinces 
having been 483,355 cwt., valued at Es. 47,90,110. In 1906-7 the ex- 
ports from Madras were 552,703 cwt., valued at Es. 55,24,154, and the 
total foreign trade 559,329 cwt., valued at Es. 56,00,268. At the same 
time the Madras Presidency contributed to Bengal and Bombay a fairly 
large quantity, namely Es. 9,00,000 worth. (See also Cocos nucifera, 
p. 362.) . 

D. .P., M DICAGO ATIVA, Linn. ; M. Br. Ind., ii., 90 ; Prain, 

V., 199-203. Beng. Plants, 1903, i., 414 ; LeguminosA 5. Lucerne, Purple Lucerne, or 
Lucerne. Alfalfa, vilayti-gawuth, hoi, sfastu, sebist, yurushea, heda, vilayti-hullu, 
etc. 

According to De Candolle, the plant is a native of western temperate Asia, and 
is found apparently wild in Afghanistan and Baluchistan. Stein (Ancient Khotan, 
1907, 130) speaks of it as extensively cultivated in Kkotan and used as fodder. 
It is now largely grown in many parts of India and aflords excellent forage 
Two Forms. for horses and cattle, if given in moderation. At least two varieties are culti- 
vated, the Kandahar and the Persian or Arabian. The latter is the crop 
ordinarily met with. 

Cultivation, — -In the Poona district, according to Mollison, the best time 
Seasons. for sowing is either early in the rains or between October and December ; in 

the north of India, from the middle of October to the middle of November. 
The price of seed ranges from Rs. 0-14 to Rs. 1-8 per lb. The usual Native 
method of sowing is broadcasting on a clean, well-prepared bed, but by this 
method the field gets foul by deep-rooted grasses and other weeds, and the lucerne 
ColtiYation. fails when it ought to be in full vigour. A good method of cultivation is as 
follows : — The field should be well ploughed and brought into a thoroughly friable, 
smooth, clean condition during the rains. In September, 30 cart-loads per 
acre of well-decayed farm-yard manure should be given. The manure must 
be evenly spread and mixed thoroughly with the soil. Ridges are then formed 
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22 to 28 inches apart, on which the seeds are sown (10 lb. per acre) in a groove 
along the top, and covered by not more than H inches of soil. Frequent waterings 
are necessary during the first fortnight. On medium soil, lucerne grown in the 
above manner requhes water every eighth day in the cold season, every sixth 
day in the hot weather, and oftener if the soil be light. Water should also be 
given during breaks in the monsoon. It requires liberal top-dressing at short 
intervals. At least 5 tons of well-rotted farm-yard manure should be applied 
every third time the crop is cut. 

The principal object of the ridge- and-furrow system is to keep the field clean, 
since the furrows can easily be weeded each time the crop is cut by using an 
ordinary bullock-hoe. A crop will be well established in six months, and should Crop, 
last for years, yielding at least ten cuts per annum. In 1893-4 the best results 
obtained on the Poona Farm were as follows: — outturn per acre, 31,816 lb. ; 
value per rupee, 120 lb. ; cost of cultivation per acre, Rs. 85-3-8 ; value of pro- 
duce per acre, Rs. 265-2-0. [Cf. Bentham, liev. of Targioni-Tozzatti, in Journ. 

Hort, Soc., 1855, ix., 139 ; De Candolle, Orig. Cult. Plants, 1884, 102 ; Burke, Primer 
on Cult. Lucerne, in Meerut Press, 1891 ; Voelcker, Improv. Ind. Agri., 1893, 

193,^ 202, 240 ; Duthie and Fuller, Field and Garden Crops, iii., 61 ; Mollison, 

Agri. Ledg., 1893, No. 18 ; 1894, No. 5 ; Leather, Food Grains and Fodders, in 
Agri. Ledg., 1903, No. 7, 156, 174 ; Smith, Lucerne, V.8. Dept. Agri. Farjner's 
BulL, 1895, No. 31 ; Moreland, Note on Cult. Lucerne, in Dept. Land Pec. and 
Agri. U. Prov. Bull., 1897, No. 6 ; Cawnpore, Bxper. Farm Pepts. ; Journ. 

Board Agri., Sept. 1897, iv., 218-21; Jmie, 1899, vi., 39-44; 1901, vii., 485-8; 

Mollison, Textbook Ind. Agri., 1901, 229-33.] 

M LANORRHCEA U ITATA, Wall., PI As. Par., i., 9~12, D.E.P., 
tt. 11, 12 ; FI. Br. Ind., ii., 25 ; Watt, Kew Bull, 1906, 137-47 ; also v., 08 - 10 . 
Ind. Art at Delhi, 1903, 218-24 ; Anagarbiace^e. A large deciduous 
tree of tlie open forests of Manipur, Burma and Siam, rare in dry forests. 

It is generally known as The Burmese Varnish Tree, and by the following 
vernacular names, thitsi, hheu, suthan, kiaJiong, etc. (See emecarpus, 
p. 981.) 

In addition to affording a useful Timber, it yields a natural Varnish of Timber and 
great interest and value, and one which may be characterised as having originated '^sxnish. 
several distinct industrial and art conceptions peculiar to the Burmese, Shans '' 
and Siamese. In Maymyo the preparation of the crude black varnish may 
be spoken of as the chief forest industry, but it is also largely extracted in the 
Monghong State. ^ In fact, wherever the tree abounds the varnish is collected. 

In such tracts it is rare to find a tree that has not been tapped. It is ex- 
ported mainly from the Northern and Southern Forest Circles of Burma. To 
obtain the varnish, V-shaped incisions, 9 inches long and 5 inches apart at the 
base, are cut on the bark of the trees, the apex pointing down. The tongue 
of ^ bark within these scars is then slightly lifted up and a specially prepared 
joint of bamboo driven in horizontally immediately below the apex of the 
incision. The sap which exudes from the inner bark drains into the bamboo Method of 
receiver. This is emptied at the end of ten days, when the flow of varnish Tapping, 
is observed to become scanty. A second cut is made along each side of the 
contained tongue of bark, which is also again raised up slightly and the 
bamboo receiver placed more conveniently to the new scarification. After 
this has yielded all the varnish that seems likely, a new incision is mad© 
a little higher up. It would appear that young trees yield better than fully 
formed ^ ones. By the tapping process the trees become much distorted, 
and it is no unusual occurrence to find some that manifest 50 to 60 suc- 
cessive scarifications. One man, it has b6on estimated, can look after and Daily Routine, 
collect the varnish from 1,200 trees, provided they are not too much scat- 
tered. He can scarify and collect from about 200 trees a day. The best 
season for working is from July to October, and one man may collect from 
146 to 182 lb. in one season. In 1904-5, 38,622 viss, and in 1905-6, 36,382 
vise, were collected under license and permit, [Of. Ann. Pept. For. Admin., 

1904-5, 65,] 

TMt$ii% largely utilised in its liquid state as a natural varnish, and has the Burmese 
great merit of preserving woodwork. Thickened by sawdust, cow-dung ashes, Lacquer Ware, 
or bone-ashes to a plastic condition, it is employed as a Cement and body 
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material or moulding substance. It may be coloured with lamp-black, gold-leaf, 
vermilion (not red lead), orpiment, indigo, etc., and applied with a brush or by 
the hand direct, or to objects revolving on the turning-lathe. When painted 
on cloth or paper the form used is very thin and pure, but on drying the articles 
are found to have been rendered waterproof. As a cement it is largely em- 
ployed in the Burmese glass mosaics, but by far its best-known property is in 
the manufacture of the so-called Burmese lacquer ware, of which there are four 
t3q3es and centres of production — Pagan ; Prome ; Mandalay ; and Manipur 
leather varnish. 

M LI A, Linn.; FL Br. Ind., i., 543-5 ; Gamble, Mankind. Timhs.y 
1902, 143-6 ; Talbot, List Trees^ etc., 72-4 ; Cooke, FI. Pres. Bomb., 
1902, i., 205-6; Prain, Beng. Plants, 1903, i., 313-4 ; Duthie, FI. TJ'p})er 
Gang. Plain, 1903, 150-1 ; Brandis, Ind. Trees, 1906, 140 ; Meliace^. 
A genus of trees comprising five species, natives of India and the Malay 
Archipelago. 

. Azadiraehta, Unn.; M. indica, Brandis, For. FL, 67; Azadirachta indica, 
JiLSsieu, in Mem. Mus. Hist. Nat. Paris, 1830, 19, 221. The Neem or Margosa 
Tree, nim, agas, limha, hohumha, vepa, taruha, hevina, thin, hamdhd, etc. A 
large tree ; according to Gamble, probably wild in the forests of the Karndtak 
and parts of the Deccan, and perhaps also in the drier, inland parts of Burma ; 
elsewhere cultivated. 

It is of considerable economic importance. From the bark there exudes 
a bright amber-coloured Gum, which is collected in small tears or fragments. 
This is said to constitute a portion of the commercial “ gum gattie,” and of 
“East India gum.” It is considerably esteemed medicinally as a stimulant. 
From the seeds a fixed acrid, bitter Oil is extracted, of a deep yellow colour 
and disagreeable flavour. As an anthelmintic and antiseptic it is in much 
demand, and is largely used by the poorer classes for burning, but said to 
smoke badly. The barks of trees are often painted with it to protect them from 
insect pests. By the women of Sind it is applied as a hair wash. The chemistry 
of this oil was fully investigated by the late Dr. Warden, and a detailed account 
of his results is given in the Dictionary. Nim oil-cake is regarded as a useful 
fertihser. In addition to the ^m and oil, the bark, young fruits, seeds, leaves, 
flowers and sap have all medicinal properties assigned to them or are spoken 
of as edible. The leaves are utilised to preserve books, papers, cloths, etc., 
from ravages of insects. They are said, moreover, to be useful in keeping away 
mosquitoes. Hooper {Kept. Labor, Ind. Mus (Indust. Sec.), 1903-4, 30-1) records 
the results of liis investigations. Fresh leaves were distilled in water. It was 
found that a distinct allyl- or onion-smelling compoimd was present in the dis- 
tillate. The powdered leaf, when burnt, gave off an odour found to prove fatal 
to insects. The extract of the leaves was intensely bitter and contained evidence 
of an alkaloid. 

The sap or nim Toddy is yielded by the tree either spontaneously or is ex- 
tracted artificially. In the former case, a clear and colourless Hquid flows in 
a thin stream or continuous droppings from two, three or more parts of the 
plant simultaneously for several weeks on end. Artificially it is obtained by 
exposing a healthy-looking root, cutting it through, and placing a vessel beneath 
to receive the exuding liquor, which is a refrigerent, nutrient and alterative 
tonic. The Wood is durable, has an average weight of 60 to 62 lb. per cubic 
foot. Its chief use is for cart-constructiOn, ship-building, agricultural imple- 
ments, and in South India for furniture. The twigs are largely used as tooth- 
brushes. [Of. Garcia de Orta, 1663, GolL, xl. ; Taleef Shereef (Playfair, transl.), 
170 ; Jacob Breynius, Icon. Par. PL, 1739f 16, t. i . ; Buchanan-Hamilton, Stat. 
Acc. Dinaj., 1833, 164 ; Moodeen Sherifl, Mat. Med. ikfod., 1891, 100-5 ; Baner- 
idi, Agri. Cuttack, 1893, 186, 187, 201 ; Woodrow, Gard. in Ind., 1899, 69, 233 ; 
Mukerji, Handbook Ind. Agri., 1901, 296-7 ; Watt and Mann, Pests and Blights 
^1667 1903, 411 ; Cunningham, Plagues and Pleasures of Life in Bengal, 

. Azedarach, Unn. ; Pec. Bot. Surv. Ind., 1894, !., 70, 148, 195 ; ii., 62 ; iii., 
186. ^ The Persian Lilac of Indian writers. Bastard Cedar or Bead Tree, drek, 
hakdin, deikna, ghord nim, tlmmaga, chein, maha-limbo, malai, vemhu, bSvu, ta^ 
ma-ka, etc, A deciduous tree doubtfully indigenous in the Sub-Himalayan tract 
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though commonly met with up to 6,000 feet in altitude, and frequently culti- 
vated in India and Burma. 

Like the nim, this species also yields a brown adhesive Gum and the seeds 
afford a fixed oil ; but these are not important. It has long been used in medicine 
by the Arabs and Persians, but the Hindus seem to have neglected it in favour 
of nim. The stone from the fruit is employed all over India as a bead, being 
perforated and strung into necklaces, rosaries, etc., and is supposed to act as a 
charm against disease. According to most writers, the wood is liable to warp 
and split, but Gamble states that the samples used at the Imperial Forest School 
for Museum cases and furniture behaved well. It is handsomely marked and 
takes an excellent polish. [Cf. Taleef Shereef, l.c. 39, 102 ; Faulus JEgineta 
(Adams, Comment.), 1847, iii., 449-50; Bentham, Rev. of Targioni-Tozzett% 
Journ. Hort. Soc., 1855, ix., 177; Moodeen Sheriff, l.c. 99-100 ; Banerjei, 
l.c. 186, 195 ; Woodrow, l.c. 233 ; Firminger, Man. Oard. Ind. (ed. Cameron), 

1904, 635; Der Tropenpflanzer, Oct. 1904, No. 10, 578-80.] 

. composita, wnid. ; M. duhia, Hiern {non Gav.), in FI. Br. Ind., i., 545. 
The eisiLT, Icadu-khajur, limbarra, dingkurlong, mallay vembii, hevu, etc. A large 
deciduous tree of the Sikkim Himalaya, up to 6,000 feet ; Khasia hills ; hills 
of Western Ghats in South India and west coast forests from the Konkan south. 
Gamble states that the wood wdll probably be fomid useful for tea-boxes and 
similar purposes, and that it should be cultivated on accoimt of its rapid growth. 
In Ceylon, the outriggers of native boats are made of it. 

MICA ; Ball, Man. Econ. Geol. Ind., iii., 524 ; Holland, Mica Be- 
'posits Ind., in Mem. Geol. Surv. Ind., 1902, xxxiv., pt. 2 ; Phosphatic 
Mica-Peridotites in Lower Gondwana Rochs, Beng., in Rec. Geol. Surv. Ind., 
1894, xxvii., pt. 4, 129-46 ; also Rev. Min. Prod., in Rec. Geol. Surv. Ind., 

1905, xxxii., pt. 1, 14, 63-9 ; 1907, xxxvi., 76. The group of minerals 
known collectively under the name Mica have several characteristics in 
common, which vary with the combining ratios of the bases and the 
silica of which they are composed. The light-coloured micas generally 
belong to the kind known as muscovite, the black to biotite ; other 
varieties are lepidolite and lepidomelane. It has the following vernacular 
names : — abralc, appracam, holcabdlarz, vajrdhJira (black mica), etc. 

Sources. — Though mica is one of the most widely distributed minerals in India, 
its occurrence in plates of sufficient size to be of commercial value is limited to a 
few tracts. Holland {Mem. Geol., l.c.) gives a full account of the geographical 
distribution of the known mica-bearing areas of India. The most important 
localities occur in the provinces of Bengal, Madras, Bombay and Burma, but in 
another publication {Rev. Min. Prod., l.c.) he states that Bengal and Madras 
are the only provinces in which the mica-mining industry^ can be viewed as 
established and important. In the official returns, Financial and Commercial 
Statistics, published by the Government of India, particulars are given of factories 
or works that employ 25 persons or over, tinder “ Mica Mines ” (on that 
standard) there were in 1901, 17 mines employing 6,668 persons ; in 1902, 16 
mines employing 7,242 persons ; in 1903, 18 mines, employing 6,276 persons ; 
and in 1904, 45 mines, employing 6,559 persons. Including all grades of mica 
mines, there were 9,165 persons employed on the average during the three years 
ending 1903, of which 6,694 were in Bengal and 2,471 in Madras. ^ In 1905, 15,244, 
and in 1906, 15,723 daily workers were recorded at the mica mines. 

Outturn.-— As regards the outturn, Holland observes that the published returns 
grossly understate both the quantity and value,' since they are below the figures 

ually quoted for the exports. “ As the only mica on which royalty is charged 
is that raised on Government land, and as many mica miners have mines in both 
Zemindari and Govemi^ent land, there are obvious reasons for understating 
the production ; and, besides this fact, the fiourishing industry of stealing mica 
diminishes the returns for production without affecting the export figures. A 
considerable quantity of mica of the poorer grades is consumed in the country for 
ornamental and decorative purposes, and a small quantity of the larger sh ts 
is used for painting pictures on, in various parts of the country. As far as the 
figures for quantity sure concerned, therefore, the exports cannot be accepted 
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an approximate expression of the production ; but as regards value, the export 
returns may be accepted as a closer approach to the figures which should express 
production.” 

Uses. — The uses of mica depend on its peculiar combination of qualities, viz. 
its highly perfect cleavage ; its transparency to light, together with a comparative 
opacity to radiant heat-rays ; its low power of conducting electricity ; its chemi- 
cal stability ; the great flexibility of its folia, combined with a high elastic limit 
and consequent power to resist violent shocks or sudden changes of temperature. 
It may be substituted for glass in lanterns, doors of furnaces, windows, as a 
glazing material for pictures, for backing of mirrors, etc. By far the largest 
quantity of sheet mica, however, is used for electrical purposes, for covering 
portions of dynamos and other electrical machines. For similar uses, thin films 
have lately been used for making the so-called Micanite, in which films of mica 
are made to adhere to one another by a highly insulating cement. According 
to Holland, the invention of micanite has created a new opening for the use of 
the smaller grades of mica, formerly rejected as waste. In India itself mica is 
chiefly employed for decorative and ornamental purposes, e.g. in ornamenting 
temples, palaces, and many of the banners, robes, etc., employed in ceremonies. 
In j^e fragments or as powder it is also used for ornamenting pottery and fancy 
cloths, especially the Afridi wax-cloth (see Carthamus, p. 282). Finally, it is 
used to a considerable extent in Native medicine, and even more naturally and 
successfully as a manure. 

Trade. — For the years 1897-8 to 1902-3, it is stated that the mica Exports 
averaged 19,173 cwt. with an annual value of £77,613, or £4’ 05 per cwt. A 
table is furnished by Holland that shows the relative contributions of the mica- 
exporting provinces. The two chief, Bengal and Madras, during the years under 
review (1897-1903) contributed to the average total as follows : — Bengal, 12,282 
cwt., valued at £52,272 ; Madras, 6,872 cwt., valued at £25,241. Of these exports 
the United Kingdom took the largest share, amounting on the average to 14,843 
cwt., valued at £56,799, or 77'4 per cent, of the total quantity and 73*2 per cent, 
of the total value. Much of this, however, is sold in the United Kingdom for 
transmission to the Continent and America. The United States come next, 15' 5 
per cent, of the average total quantity and 20' 1 per cent, of the total value. 
The mica sent to America, it is stated, brought a higher price, as only the better 
qualities could face the heavy import duty imposed by the Dingley Tariff in 1897. 
Turning to the annual statement of the Trade and Navigation of British India 
with foreign countries for the year ending March 1907, we learn that the following 
were the actual exports from India during the past five years : — 1901-2, 16,298 
cwt., valued at Rs. 10,50,511; 1902-3, 20,412 cwt., valued at Rs. 13,13,909 ; 
1903-4, 21,548 cwt., valued at Rs. 12,94,453 ; 1904-5, 19,575 cwt., valued at 
Rs, 14,68,986 ; 1905-6, 31,554 cwt., valued at Rs. 23,94,413 ; and 1906-7, 51,426 
cwt., valued at Rs. 38,24,988. 

[C/. Watt, Bev. Min. Prod., 1893, 23-4 ; 1894, 22-3 ; 1895, 47-8 ; 1896, 49-50; 
Handbooks Imp. Inst., 1893, No. 19 ; Bepts. of Chief Inspector of Mines ; Mervyn 
Smith, Mica Mining, in Beng. Trans, of Instit. of Mining and MetalL, 1898 ; Bept. 
on Sendee and Jhirkee Mica Prop., Hazarihagh Dist., Chota Nagpur, 1898 ; Min. 
Indust., 1898, vi., 478-81 ; 1899, vii., 509-10 ; 1901, ix., 472 ; 1902, x., 458 ; 
1903, xi., 468 ; Dutt, Mat. Med. Hind., 1900, 76-80 ; Bunstan, in Agri. Ledg., 
1900, Nos. 2, 24 ; Mica Deposits of Ind., Bull. Imp. Inst., No. 1 Board of Trade 
Journ., suppL, May 21, 1903, xlix.-l. ; Imp. Inst. Tech. Bepts., 1903, 27-34 ; 
Watt, Ind. Art at Delhi, 1903, 211, 231-2.] 


I).E.P., ORI DA, lArm. ; FI. Br. Ind., iii., 155-8 ; Watt, Agri. Ledg., 

V., 60-76. 1895, No. 9 ; Gamble, Man. Ind. Timbs., 422 ; Talbot, List Trees, etc., 
Al Dye. 1902, 196 ; Prain, Beng. Plants, 1903, i., 572-3 ; Cooke, FI. Pres. Bomb., 
1903, i., 613-5; Duthie, FI. Upper Gang. Plain, 1905, i., pt. 2, 426-7 ; 
Brandis, Ind. Trees, 1906, 392 ; Rubiace.®. A genus of erect or climbing 
sbrubs or trees wbicb comprises about 40 species, all tropical. Of these 
seven are natives of India. 

. angustifolia, Roxb. ; Bee. Bot Surv. Ind., i., 248, 347. The ddru haridrd, asugach, 
chenung, ban hardi, yiyo, etc. An evergreen bush of the Eastern Himalaya 
ascending the hills to 6,000 feet in altitude ; Assam; Eastern Bengal to Tenas- 
serim. 
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THE AL OR ACH DYE cit ifolia 

Deeean 

The young roots (more especially the root-bark) yield a good yellow Dye, Dye. 
which is used fairly extensively by the Natives of Eastern Bengal and Darjeeling, e. Bengal, 
also by those in Assam, and to a small extent in Burma. In Darjeeling and the 
Garo hills, McCann Yrrites that the dye is prepared by pounding the bark of the 
root and boiling it in water, then straining and boiling over again till the required 
consistency is obtained. In dyeing cotton yarn or cloth, certain ingredients that 
act as mordants or acids to brighten the colour are used along with the morinda 
extract, or other dyes are employed along with it, to produce brilliant reds. 

Duncan {Dyes and Dyeing in Assam, 1896, 35) gives full particulars of the systeiti 
of dyeing with Morinan anguf^tifoiia that prevails in Assam. Chips of the bark Assam, 
of leteku {itaeeaurea s€tpitia) and the leaves of the lodh {Si/iupioeos spieata, 
p. 1063), by most writers said to be the chief mordants employed. [Cf. Mason, 

Burma and Its People (ed. Theobald), 1883, ii., 422.] 

. citrifolia, Unn. ; M. tinctoria, Roxb. ; Watt, AgrL Ledg., 1895, No. 9, 2 plates. Togari 
A plant often called the Indian "‘Mulberry,” or Togari Wood of Madras; dl, dch, ’Wood, 
hdrtundi, surangi, nina, mina, sira, maddi, nyah-gyi, etc. A small tree or large 
bush formerly widely cultivated throughout India ; but within the past few years 
the industry has been entirely ruined and the cultivation practically abandoned. 

Cultivaiion. — Tlie cultivation of Jftorinda has been discontinued, or nearly so, Cultiva- 
since the introduction of aniline dyes. In 2 nany districts where it was formerly tion. 
a profitable industry, as in the Central Provinces and Berar, it has for several influence of 
years been practically discontinued. A full account of the methods of cultivation Aniline, 
and position of the industry is given in the Agricultural Ledger {l.c. 137-9). It is 
there stated that the crop was formerly very profitable. One of the most striking 
features was the circumstance that from a peremiial tree, which may attain a 
height of 30 to 50 feet, a biennial field-crop had been produced that rarely production and 
exceeded a height of 2 feet, though it flowered and fruited freely. Biennial. 

The soil was prepared as for other crops. It was ploughed three times, cleared 
of weeds, and sown in Juno. The seed was procured from previous field-crops Sowing, 
and put through a process of special preparation. This was the choiLal, and was Choti-ai. 
the crop exclusively grown in certaiir localities, such as the Anjangaon neighbour- 
hood. In other villages a crop known as moti-al was also grown, the seed for Motual. 
which was obtained from trees which grew^ near by, and not from the previous 
field-stock. The fruits were collected, piled in a heap till they turned black and the 
pulp softened. This was acconiplislxed in three or four days. After separating 
the seeds by breaking the fruit on stones or by the mogra (mallet), the seeds 
were piled together for fifteen days. To remove the remainder of the pulp the 
seeds were placed in baskets and sunk in the rwer and finally spread out to dry. 

About 40 lb. were drill-sown to the acre. The moti~al often flowered and fruited Seasons, 
the first year, and would continue to do so during the second or even third. At 
the village of Anjangaon, the choti-al crop was usually gathered in the third year 
and dug up somewhere in November to January. Sandy soils were best suited, soils, 
black soils being too hard for the roots to penetrate. The Anjangaon cultivators 
considered the three-year-old crop to be the best. After the roots were dug up 
and separated from the stems, they were cut into small pieces, spread out to dry, 
and in eight to twelve days were ready for market. The al crop was followed 
by cotton, which in its turn was followed again by al. 

Dye.— A full account of the Native methods of utilising the dye is given in Dye, 
the Dictionary. The reader should also consult the Agricultural Ledger {l.c. 

141-4), where it will be found an account of the process in Gondal, Kathiawar, 
has been contributed by Mr. M. J. Bharwada. A widespread opinion prevails 
among Natives that textiles dyed with al are protected against the depredations Protection from 
of white ants; and if this were so, it would be a powerful argument in favour White Ante, 
of its extended use, instead of its discontinuance, but the matter has never been 
scientifically confirmed. Some years ago the dye was thoroughly investigated by 
Prof. Hummel and Mr. Perkin of the Yorkshire College, Leeds. They found that 
the root does not dye in its original condition, but that either the glucosides must Method of 
first be hydrolysed or that certain acid substances must be removed. The former 
is eflected by boiling with acids or alkalis, or by fermentation. The process of re- 
moving the acids consists in washing the powdered root three times, two horns each 
time, with water. The last steeping may occupy twenty hours. The dye-bath is 
then charged wdth the washed root and 1*5 per cent, of its weight of sodium oar- Sodium 
bonate or 1 per cent, of chalk. The temperature is gradually raised to the boiling- Oarbonate. 
point and the colours cleared with boiHng soap solution. \Cf. Forster, PI. Mac., 

1786, 41 ; Rumphius, Merh. Arrib., 1743, iii., 159; Himter, anc^ Ite 
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Uses, As. Bes., 1796, iv., 35-44 ; Milbiirn, Or. Comm., 1813, i., 275 ; Bennett, 
Wanderings in N.-S. Wales^lete., 1834, ii., 219 ; Mason, l.c. ii., 422 ; Pkarmacog. 
Ind., 1891, ii., 226 ; Hummel and Perkin, Tinct. Pro^p. Ind. Dye Stuffs, in Journ. 
Soc. Ghem. Indust., 1894, ; Al Dyeing in C. Prov,, in Agri. Ledg., 1896, No. 22 ; 
also Joshi, Al Dye, 1897, No. 20 ; Russell, Monog. on Dyeing O. Prov., 1896, 3-8 ; 
' Duncan, l.c. 36; Imp. Inst. Tech. Bepts., 1903, 209-11.] 

. u beUata, Unn. ; niina, mulughudu, maddi chekhe. A common climbing 
shrub of South India and the mountains of the Eastern peninsula through Assam 
to Burma, Ceylon, and the Malay Peninsula ; ascending the hills to altitudes of 
Javaa 4,000 feet. It yields the dye known as mang-kudu, which is employed in J ava 

Eed Dye, ■fcQ the red shades to hatick calicoes. In India this dye is used only to a very 

small extent. [Gf. Hummel and Perkin, Col. and other Prin. contained in Mang- 
kondu (contrib. from Cloth-workers’ Res. Lab., Yorkshire College) ; Imp. Inst. 
Tech. Bepts., 1903, 217-8, app.] 
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O INGA PTERYGO P RMA, Gaertn. ; FI Br. Ind., ii., 
45 ; Talbot, List Trees, etc., 1902, 118-9 ; Gamble, Man. Ind. Timhs., 
1902, 224-5 ; Duthie, FI. U^per Gang. Plain, 1903, 192-3 ; Cooke, FI. 
Pres. Bomb., 1903, i., 282 ; Moeinge^. The Horse-radish Tree, sajuna 
(or sajina), sJidjnaJi, sunjna, munigha, munga arak, saragvo, sekto, muna- 
gdcha jhdda, musing, murungai, ddndalon bin, etc. A tree wild in the Sub- 
Himalayan tracts from the Chenab to Oudh but very commonly cultivated 
near homesteads, especially in Bengal and Assam. 

It yields a Gum which is white when it exudes but turns gradually to a ma- 
hogany colour. It belongs to the tragacanth or hog-gum series, but owing to its 
dark colour is of no European commercial value. From the seeds a clear, limpid, 
almost colourless Oil is easily extracted by pressure. Both this oil and that 
from M. apteva, duss., are commercially termed Ben Oil, and are liighly valued 
as lubricants by watch-makers. The oil is, however, but seldom made in India 
and does not form an article of export. Owing to its power of absorbing and 
retaining odours, it is fairly largely employed by perfumers. The tree flowers in 
February and produces long, whip-like beans in March and April. Leaves, 
flowers, pods and even twigs are all cooked as pot-herbs. The immature pod 
is used in making the drum-stick curry of Europeans. The pod is also made 
into pickles, and the root ha.s long been known as an efflcient substitute for 
horse-radish. [Cf. Paulus Mgineta (Adams, transl.), hi., 65 ; The Bower 
Manuscript (Hoemle, transl,), 1893-7, 84, 103, 108; Acosta, Tract, de las 
Drogas, 1678, 343 ; IVfilbum, Or. Comm., 1813, ii., 499 ; Buchanan-Hamilton, 
Stat. Acc. Dinaj., 1833, 158 ; Moodeen Sheriff, Mat. Med. Mad., 1891, 131-2 ; 
Banerjei, Agri. Cuttack, 1893, 198 : Dhargalkar, Treat, of Jaundice with Boot 
Bark, Ind. Pharmacol., Sept. 1, 1896, 37-40 ; Waring, Baz. Med. Ind., 1897, 
96-7 ; Dutt, Mat. Med. Hind., 1900, 117-9.] 


D.E.P., 
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ORU , Linn . ; FI. Br. Ind., v., 491-3 ; Gamble, Man. Ind. 
Timhs., 1902, 634-6 ; Talbot, List Trees, etc., 1902, 324 ; Praia, Beng. Plants, 
1903, ii., 967-8 ; Brandis, Ind. Trees, 1906, 612 ; IjRTiCACEiE. A genas 
of trees or sbrubs. Three species are said to be natives of India, of which 
the best known is M. indica. The economic information regarding 
each species cannot be accurately separated, as all possess very similar 
properties. 

. alba, Linn. ; the White Mulberry, tut, tul, chinni, satur, uppu nute, etc. A 
small deciduous tree indigenous in Northern and Western Asia ; cultivated in 
Northern India and Trans-Indus country up to 11,000 feet. It is the chief mul- 
berry used for silk-production in the PanjAb and Kashmir. The fruit is edible, 
and there are many varieties according to locality. It flowers in February and 
the fruit ripens in May and June. The wood weighs from 38 to 66 lb. per cubic 
foot (Gamble), d is enmloyed for building, in making boats, furniture and agri- 
cultural implements. \Cf. Bentham, Rev. of Targioni-TozzeUi, m Journ, Hort. 
Soc., 1865, ix., 170-1 ; Dodge, Useful Fibre Plants of the World, 1897, 243 ; 
Hosie, Bept. on Prod, of SsufcHucm, Ch/ina, 1904, No. 6, 17, 50, 56.] 
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. indica, Unn. ; tut, nuni, chhota kinibu, mekrap, singtok, haran, jo-kul, ambor, 
kamhili-puch, hippal-nerali, posa, etc. A moderate-sized deciduous tree of the 
Lower Himalaya and Sub-Himalayan tract from Kashmir to Sikkim, ascending 
the hills to 7,000 feet ; Shan hills of Burma at 4,000 feet ; cultivated elsewhere 
in Northern India and the Nilgiiis for purposes of sericulture. 

In the silk districts of India proper, the mulberry is reared on what is 
called the bush system, nob the tree system that prevails, for the most part, in 
Europe. It can apparently be grown on any description of high and well-drained 
land, but it is said to do better on loam than on stiff clay or on sandy soil. Deep 
cultivation is absolutely necessary, and in some parts of the country, as, for 
example, in Bogra in Eastern Bengal, where the mulberry is attempted on land 
annually inmidated, the method prevails of raising the land in ridges. Soil is 
dug out from the sides and thi’own on the top of the ridges, the result being 
the formation of bands of land (upon which the mulberry is raised) 3 to 6 feet 
wide and 3 to 4 feet above the rice-growing intervening strips. The follow- 
ing is the system pursued in the Bardwan district of Bengal, which may be 
accepted as representative of that which prevails through the chief districts 
of Indian mulberry silk-production. When the rains are over, the land is dug 
to a depth of about 18 inches, from September 16 to November 15. The field 
is then ploughed twice, levelled and well watered. Propagation takes place 
from November 16 to December 15, and is made by cuttings set in holes 18 
inches apart, each hole being 18 inches in diameter and 6 inches deep. When 
an exhausted crop is cut down, the plants are divided into pieces 9 inches long, 
the tops and all thin, dry stems being rejected. The cuttings are then tied 
into bundles. A pit is excavated near a tank, and the bundles of cuttings are 
sunk in mud at the bottom, to the depth of a few inches. They are kept in that 
condition for about a month, and watered till the buds have put forth shoots 
about 2 inches long. When this happens, they are taken out of the mud, planted 
horizontally in the fields, as above described, one to three in each hole, covered 
with earth, and watered once a week till they take root. When the plants are 
about a cubit high, the whole field is flooded, but when they are 2 to 3 cubits*- 
high, irrigation is necessary only once every 14 or 2 months. In February- 
March the plants are fit for leaf-plucking. After the May plucking the field 
should be hoed, and at the end of Jimo and beghming of July weeds should be 
smothered by turning up the soil. Before the conunencement of leaf-plucking 
in the second year, the field is top-dressed with pond mud, about 400 maunds 
per higha. The plants are thus treated once every 3 years and are kept 
up for 10 or 12 years, when they are cut down to the ground. By hoeing and 
manuring, however, new plants spring from the stools, and these may be kept 
growing for a further period of 5 years, when a new field is regarded as 
necessary. 

The fruit is edible, and employed in Kashmir in the distillation of spirit ; 
fruit, bark and root are all medicinal. The wood is very similar to that of 
jwr. aiha, and is used in Assam for boat oars and furniture. Stein mentions that 
he found a saddle made of mulberry-wood in ruins explored by him in Khotan, 
of the third century (see Paper, p- 863). [Gf. Marco Polo, Travels (ed. Yule), i., 378 ; 
Buchanan-Hamilton, 8tat. Acc. Dinaj., 1833, 210-4 ; Roxburgh, Pepta. on 
Cultivation in Manuf, Cotton-wool, Raw Silk, etc>,E.I.G. (ed. 1836), 66 et seg, ; also 
Wallich, 130 et seq, ; Kew Bull., 1889, 27 ; Lawrence, Valley of Kashmir, 1896, 
82 ; Ind. For., Aug. 1895, xxi., 287-9 ; Max and Bertha Ferrars, Burma, 1900, 99 ; 
Woodrow, Card, in Ind., 1903, 78 ; Firminger, Man. Card. Ind. (ed. Cameron), 
1904, 211 ; Butler, Mulberry Disease in Kashmir, in Agri. Joxirn. Ind., 1907, 
ii., pt. i,, 97-8 j Stein, Ancient Khotan, 1907, 130, 332.] 

O CHU O C IF RU , Lvrm. ; Blanford, Fa. Br. Ind. 
(Mammalia), 552-3 ; CERViDiE. The Musk-deer, Tcastura, mmhk, raos, 
Tous, la-lawa, rih-jo, bena, musswck-naha, etc. 

A solitary animal, more than two being seldom found together. It’ frequents 
wooded slopes, often very steep. Is very active and sme-footed and pro- 
gresses by a series of bounds. Is by no means shy, where it has not been much 
hunted. Is of nocturnal habit and not much larger than a greyhound. Of all 
ruminants it is reported to eat the least, and although no connection can be 
traced between the nature of the food and the production of musk, those 
reared in forest-clad mountains are better than those et with in open 

785 50 


O CHU 
CHIF U 
Musk-deer 

Himalayan. 


Bush, versus 
Tree. 


Elevated Soil. 


Seasons. 

Propagation, 


Preservation of 
Cuttings. 


Irrigation. 

Leaf-plucking. 


Eruit and 
Spirit. 

Timber. 


B. .P., 
iii., 6 - 
usk- 
deer. 



MU A 

Plantain 

Distribution.. 


DoUicle. 


Yield. 

Price. 


Trade 

Qualities. 

Mu^-pods. 
Q-rain Musk. 


Trade. 


Tonquin. 


Substitutes. 


I>. .P., 

V., 80-307. 
anana. 


THE MUSK-DEER 


rocky coxmtry. Occurs on the Himalaya west to Gilgit and east to Sikkim, 
usually at altitudes of 8,000 to 12,000 feet, and is also met with in Tibet and 
Central Asia as far as Siberia. The, rutting season is in January, the period of 
gestation about 160 days, a single young one being usually produced. 

Musk is the contents of the abdominal gland — the prseputial follicle. Witlnn 
is a secretion that looks like coagulated blood, has a greasy touch and a strong 
penetrating odom-. It is only developed in the rutting season, and as sold is a 
brown, soft mass possessed of the well-known odour. An ounce is about the 
average produce of one animal. Good and pure pods fetch from Rs. 10 to Rs. 15 
according to size, but they are often much adulterated with blood and other 
material. Musk-deer are snared or shot to secure the “ miisk-pods,” but the 
flesh is said to be well-flavoured and not at all tainted, as might have been ex- 
pected, with the penetrating odour of the musk. The males smell of it, but the 
females never do so. 


There are recognised in trade three chief grades, viz., (1) the Cabardion or 
Russian musk ; (2) Assam musk (which includes all grades of Indian musk) ; 
and (3) Tonquin or Chinese Musk. The Assam and Tibetan musks reach Europe 
via Calcutta. When dried within the follicle, it bears the name of “ Musk-poda 
when scraped out and sold in granular form it is called “ Grain Muak.” It is 
shipped in bags enclosed in wooden or tin-lined chests that contain about 200 
pods. In the Dictionary will be foimd an interesting note on the Bashahr Musk, 
contributed by Mr. G. G. Miniken. The Himalayan Musk has been known from 
ancient times and Baber in 1519 refers to it, but within the past decade or so 
the demand for the Indian article seems to have been declining. 

The following were the exports to foreign coimtries .-—In 1899-1900, 611 oz. 
valued at Rs. 11,900 ; in 1900-1, 647 oz., valued at Rs. 18,873 ; in 1901-2 309 
oz., valued atRs. 13,320; in 1902-3, 44 oz., valued atRs 1,500; in 1903-4, 53 oz. 
valued at Rs. 2,425 ; in 1904-5, exports nil; in 1905-6, 223 oz., valued at Rs! 
11,180; and in 1906-7, 668 oz., valued at Rs. 14,500. Capital (Oct. 20, 1904) 
gives an instructive account of the traffic in this substance and exlnbits the 
official statistics of imports into Bengal from Tibet and Bhutan for 16 years 
prior to that date. The Bhutan had preserved a mean valuation of Rs, 15,000 
while the Tibetan had fluctuated from a valuation of Rs. 3,343 to Rs. 1,27,144! 
“The official valuation of the Tibetan musk last year was Rs. 40 per oz ^and 
that of Bhutan Rs. 32. The price of the Tonquin musk in England has been 
high as 1195. an oz. and as low as 455. Ten years ago the price was from 905. to 
955. the oz. The latest quotations in the London market for genuine grain 
musk of good quality is 725. 6d. to 755. per ounce.’^ [C/. Marco Polo, 
Travels (ed. Yule), ii., 35 ; Baber, Memoirs (Leyden and Erskine, transl.) 
313 ; Barbosa, Coasts E. Africa and Malabar (ed. Hakl. Soc.), 186-7: Terry Vov[ 
E, Ind,, 1655 (ed. 1777), 109; Tavernier, Travels (Ball, transl.) ii i43~6 
258-60 ; Linschoten, Voy. E. Ind, (ed. Hald. Soc.), ii., 94-5 ; Byi'ard, Vo?/. e[ 
1601(ed. Hakl. Soc.), ii., 359; ETyQv,New Acc, E. Ind.andPers., 212 ; Boyml 
El. Sin., Z ; Birdwood and Foster, E.I,C. First Letter Booh, 131, 255 261 287 
428, etc. ; Milburn, Or. Comm., ii., 513-4 ; As. Bes., 1832, xvii., 15 ; Khkpatriok! 
Kingdom of Nepaul, 131 ; Hoffmeister, TraveU Cent. Ind. (Engl, transl.) 323 • 
Brandt, and Ratzeb., Med. Zool, 1829, i., 41-5, t. 7 ; Paulus ASgineta (Adams' 
Comment.), 1847, iii., 468-70 ; Rocldaill, Mongolia and Tibet, 71 ; Cordemoy Le 
Prod. Colon. TOrig. Animate, 1903, 362-5 ; Fulton, Notes on Mammalia of Chitral 
m /owm. Bomb. Nat. Hist. Soc., 1903, xiv., 760 ; Waddell, Lhasa and Its Mystmss\ 
1905, 483-3 

usk Substitutes. — The term “ Musk ” is in common usage applied in com- 
pound names to a number of products of both animal and vegetable ch acter, 
possessed more or less of the scent of the true perfume. Amongst these may be 
mentioned the musk-rat (or shrew); the musk-plant {Mirnttitm 
and the of India {aihismts The last mentioned is 

the only substitute that has so far attracted serious attention, but the experi- 
ments in Its cultivation on a commercial scale cannot be regarded as having 
proved successful. ® 


U A, Linn. ; II. Br. Ind., vi., 261-3 ; Eheede, Hort. Mai, 
1 ., 17, tt. 12-4 ; EumpMus, Herb. Amb., v., 130, t. 60 ; Hugtes, Hist. 
Barbados, 1750, 184, t. 16; Eoxburgii, Coromandel PI, t. 275; Kurz, 
Journ. Agri.-Hort. Soo. Ind., 1867, xiv., 295-301 ; n.a. 1878, v., 112-68; 
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MU A 

API TU 

Banana 

Baker, Ann. Bot., 1893, vii., 189-222 ; EewBuU.^ 1894, 229-314 ; Gamble, 

Man. Ind. Timhs., 1902, 723 ; Brain, Bang. Plants, 1903, ii., 1050 ; 

Firminger, Man. Gard. Ind. (ed. Cameron), 1904, 204-9 ; Scbumann in 
Engler, Pflanzenr., iv. (45), 13-28 ; SciTAMiNEiE. 

A genus of tree-like herbs with thick stems largely composed of the 
convolute leaf-sheaths. It contains some 40 species, several of which 
are often considered as mere cultivated varieties. 

. ie tu , Linn . ; The Banana, Jcela, Jcach-hula, kantali-hela, muz, 
vazhaip, pazfiam, anati, ariti, hale, vasha, ya Jchaing, etc. A perennial herb, 

8 to 15 feet in height, indigenous in the hills of Bihar, the Eastern Himalaya 
and the mountains of Assam, Manipur and Burma, ascending to 4,000 
feet ; cultivated throughout India and the tropics. By some writers the 
Plantain is considered a distinct species, and placed under the name piantain versus 
paradislaca, but by most authorities it is simply a cultivated variety 
of M. sapientum. According to Schumann, both should be placed 
under iUT. paTadlsiaca. 

J. G. Baker, in the Plora of British India, gives ten different forms Cultivated 
of this plant. The more important of these from the Indian standpoint Forms, 
are : — 

acca, Horan., Prod. Monog. Scit., 1862, 41, Distinguished by the Dacca, 

pale green leaves and stem, white pruinose below, the petiole having a broad 
red border and the fruit being pale yellow. Cameron adds that the tip and stout 
stalk remain of a bright green, while the fruit is still firm on the bunch when fully 
ripe. Cameron also suggests that this is the Daccce or Daccce-Martahan; 
is doubtless the dhakkai described by Liotard as abundant in Eastern Bengal. 

. Cha pa, Hort Stem and mid-rib of the leaf red, fruit pale straw- champa: 
coloured, about 6 inches long. Cameron makes two forms. These are the Oalcutta. 
Champa — the finest of all the plantains, but not fit to be eaten till it can be 
rexnoved from the bunch without the slightest effort : and the Chini-Champa, 
which differs only from the preceding in being much smaller (in fact, not much 
larger than the thumb). These two are the plantains most generally seen in 
Calcutta. 

. sikki ensis, Kurz. A wild form. 

. paradislaca, Unn. Fruit large, long and firm — the field plant of India gener- Plantain, 
ally ; is eaten only after having been cooked. This is the plantain of Cameron, 
whUe iw. nneeu and Champa above, with the Bombay red fruit below, would 
be the Bananas of India. Under this form should be included the kuntela and 
kach~kela, the large coarse fruits eaten by the poorer classes throughout India. 

• cornlculata Ww/'z, a form closely resembling M.paraiiisiaca, Q,nd 

its representative to a large extent in Western and Southern India. 

. textiUs, Nee (see below). 

. arakanensls, Ripley. In the Plora of British India this is simply men- Arakan. 
tioned as a fibre-yielding form, but Capt. Bipley sent to the Agri. -Horticultural 
Society of India (in 1857) 19 forms of Arakan plantains, each possessing special 
properties of its own, some having red, others pale yellow, and still othei^s dull 
white fruits. The one which he specially designated iff. arahanen^ia yields, 
he says, both a fine fruit and a useful fibre. One of these Arakan plantains — 
the Boyal Plantain — ^he further observes, bears fruits 15 inches long. The most 
characteristic plantain of B-urma much resembles the Bombay red plantaiu, 
which Cameron calls:— 

. rubra, Firmlnger (non Wall.) ; Baker, Ann. vii., 221; ram-kela Red or Bombay, 

or Bed Plantain. This is a remarkably fin© fruit; in flavour and buttery con- 
sistency recalls the Dacca plantain. The plant is unmistakable at a glance, 
it has the stem and leaf -stalks and mid-ribs of a dull red colour, as also^the flowers. 

The fruit is about 7 inches long and rather thin, is at first of a very dark red 
colour, but ripens into a yellowish red. Though not very common in India as 
a whole, it is the characteristic better- class plantain of Bombay, Hence the 
plantains of Calcutta and Bombay are widely different, both in appearance and 
flavour. 
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THE BANANA PLANT 

History.— The name “ Banana ” is very seldom used by the English in India, 
though it is universal in the fruit-shops of England. In India all kinds aro indis- 
criminately called plantains. But neither name would appear to bo originally 
Indian. The plant grew in Palestine before the Crusades. Garcia de Orta, 1563 
{Coll., xxii.), says the word came from Guinea, and that the Arabs call “ these 
figs” “Musa” or “ Amusa,” names which of course come from the Sanskrit 
mocha. The origin of the name “ Plantain ” is perhaps even more obscure. Itx 
Hobson- Johson it is said that according to Oviedo (151G), “it or rather platano 
appears to have been the name under which the fridt was first carried to 
the W- Indies.” But according to Oviedo the plant vs^as improperly so 
called, as it was quite another thing from the platamis described by Pliny, 
Early mediaeval travellers generally call the fruit either “ Pig of Paradise ” 
or “ Fig of India,” and in the West Indies to-day the common small plantains 
are called figs. Ligon {Hist. Barbados^ 1657, 80-2) is perhaps the first author 
who attempted to describe and figure the two plants, calling them by the names 
of banana and plantain, [Of. Joret, Les PI. dans HAntiq^yCtc., 1904, ii., 301-2.] 

Cultivation. — The plantain is cultivated very nearly throughout India, 
except in the extreme north-west and from sea-level up to 5,000 or (j,()00 
feet in altitude. In certain localities large gardens (of many acres) are 
planted almost exclusively with the fruit, and the produce is systematically 
sent to Calcutta, Bombay and other large towns. More frequently it is 
cultivated merely in small patches around the homesteads and for home 
consumption. Throughout the plains of India the plantain is extensively 
produced, especially along the banks of rivers, canals and tanks. Many 
distinct races exist and these may be grouped under two heads, those 
grown for their ripe and those for their half-ripe fruits ; the latter 
being used as green vegetables. The vegetable forms are known by the 
general name of kach-kela and are raised on inferior lands as field crops. 
The fruit forms require more careful cultivation and on garden soils, Kach" 
kela plantains will grow on almost any soil except stiff clay and barren 
sand, but both field and garden varieties do best on newly raised earth, as, 
for example, on embankments. On laying out a garden it is customary to 
excavate a tank and to plant as a first crop, on the new soil spread on the 
surface around, a quantity of plantains. 

Propagation is entirely by rooted cuttings or portions secured from old 
stools. These may be deposited in holes made within fields of standing dus 
paddy, kacJiu {Coloeasia anUquorii/m), began [SoUvmini Melongena) 
or turmeric {Oiireimialonga). The pits or holes are ordinarily 12 to 15 feet 
apart and the transplanting is usually made in the rainy season (beginning 
of June to end of July). The pits should be about a cubit deep and manured 
with cow-dung. When the secondary crop is off the field (April 15 to 
June 15) the ground is ploughed two or three times. The plantains begin 
to bear fruit one year after setting, and the ground is then usually devoted 
to the plantain crop alone. When a sufficient buneb of fruit has set, tlu 
pendent extremity of the inflorescence, with its remaining flowers and coU' 
spicuous bracts, should be cut away, so that all the available nourishmeni 
may go to the formation of fruit. No clump should at one time iiav( 
more than three suckers at the base. Extra suckers that appear must b< 
removed in June or July and transplanted into fresh ground. When tlB 
bunch of fruit has ripened and been cut off, the stem should be severed a 
the base, so as to make room for the other fruiting stems of the stool, Th 
cost of cultivating 100 trees has been estimated at Es. 12-12 annas, am 
from 300 to 600 bunches of fruit may be obtained, which fetch abou 
Ks. 150 per acre per annum. 

Of the Madras Presidency it is stated that plantains are grown cliiefl; 
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on wet lands. The land is thoroughly ploughed and the shoots planted 
in pits, almost any month, but more especially during the monsoons. 
Cameron (For. Trees Mysore and Coorg, etc., 323) suggests that planting 
should be made every two months so as to keep up a succession of fruiting. 
Irrigation is effected by flooding the soil, and after the water has soaked in 
for a day, the superfluous water is run off through drains. The land is 
then hoed once a month, and three months after planting a surface dressing 
is given of wild indigo and dung. Hoeing is stopped as soon as the flowers 
appear, but begins again after gathering the crop. The plants last three 
to four years. 

Food and Fodder. — Plantains, after mangoes, are the commonest and 
most highly prized of all Indian Fruits, while the coarser kinds constitute 
one of the staple articles of diet in many parts of India and the Malay 
Peninsula, being mostly cooked before being eaten. It has been 
proved that the produce from one acre will support a much greater 
number of people than a similar area under any other crop, and the im- 
mense yield may be preserved for an indefinite period by drying the fruit 
and preparing meal from it. Plantain meal is made by stripping off 
the husk, slicing the core, drying it in the sun and then reducing it 
to a powder and finally sifting. It is calculated that the fresh core 
will give 40 per cent, of meal, and that an acre of average quality will 
}deld over a ton. [0/. Bhaduri, Reft. Labor. Ind. Mus. (Indust. Sec.), 
1902-3, 26.] 

In the Kew Bulletin of 1894 will be found a complete review of the 
available information regarding the production and trade in the bananas 
and plantains of the world. The recent demand has given the West Indies 
a new and profitable industry. There seems no very good reason why 
India should not participate in the supply of the finer bananas. 

Besides the fruit, other parts of the plant are used as food. The flower- 
heads of many kinds are cooked, generally in curries, and the inner portion 
of the stem, called thor, is also edible. The shoots and tops of young plants 
are occasionally used as a vegetable, and are given as fodder to sheep and 
cattle. The outer sheaths are valued as elephant-fodder, and the root- 
stock is said to be given to cattle to increase the quantity of milk. [G/. 
Reft. Labor. Ind. Mus., 1900-1, 24.] 

Industrial Uses . — For long the Fibre of the plantain has been used by 
the Natives of India for cordage purposes, mats and coarse paper. It early 
attracted attention from the fact that it so closely resembled Manila hemp, 
(the product of M. teoctilis), though it is not so strong as the latter and 
can never hope to compete with it in the European markets. The special 
Arakan form might, however, prove a useful substitute for the true Manila 
hemp, and is worthy of special attention. Moreover, vast numbers of the 
common plantain stems are available for extraction of the fibre, and as at 
present these are simply thrown away, efforts have been made in recent 
years to encourage the extraction of the fibre as an additional source of 
profit. The rapidly increasing demand for cheap string to be used as 
“ binders ” should render this suggestion of interest to both the cultivators 
of the fruit and the cordage manufacturers. The subject of the wild species 
of Musa as sources of fibre has aroused some attention, and it seems 
possible that this idea may come to be of value, especially in some portions 
of Burma. The chief difficulty in the utilisation of plantain stems as 
sources of fibre or as paper materials is the expense of collecting and carting 
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THE MANILA HEMP PLANT 

to tlie factory. Profitable results are only likely to be attained witli large 
plantations. 

In Medicine, tbe unripe fruit is considered cooling and astringent. 
The young leaves are used as a dressing for blisters, burns, etc. The root 
and stem are reputed to be tonic, antiscorbutic and useful in blood dis- 
orders and venereal disease. 

\Cf. Baber, Memoirs, 1519 (Leyden and Ersldne, transl.), 324 ; Acosta, 
Tract, de las Drogas, 1578, 73-7 ; Prosper Alpinus, Be PI. jEgypti., 1592, 33 ; 
Linschoten, Voy. E. Ind., 1598 (ed. Hakl. Soc.), ii., 40 ; Pyrard, Voy. E. Ind. 
(ed. Hakl, Soc.), 1601, ii., 364, etc. ; Piso, Be Med. Bras., 1649, 75 ; Terry, Voy. 
E. Ind., 1665 (ed. 1777), 91 ; Bo 3 nn, FI. Sin., 1656, B. ; Mandelslo, Travels, 
in Olearius, Hist. Muscovy, etc., 1662, 138 ; Herbert, Travels, 1677, 333 ; 
Hunting, Phytographia Curiosa, 1696-1702, 2, if. 4, 5 ; Labat, Nouv. Voy. aux 
Isles de VAmerique, 1724, i., pt. 1, 219 ; {Musa Ensete) Bruce, Travels in Africa, 
1790, V., 36-41 ; Buchanan-Hamilton, Stat. Acc. Binaj., 1833, 190-1 ; Paulus 
Mgineta (Adams, Comment.), 1847, iii., 465-6 ,* Boyle, Fibrous PI. Ind., 1855, 
61-90 ; Asa Gray, A'c. Papers, i., 1889, 344; Sen, RepL Agri. Stat. Bacca, 1889, 
39-40; Nicholls, Textbook Prop. Agri., 1892, 159; Banerjei, Agri. Cuttack, 1893, 
119; Pharmacog. Ind., 1893, iii., 443-9 ; Cox, Man. N. Arcot, 1895, i., 266-7 ; 
Duncan, Monoq. Byes and Byeing in Assam, 1896, 36 ; Dodge, tJscful Fibre Plants 
of the WorU, 1897, 245-7 ; Kew Bull., 1898 (add. ser. ii.), 97-105 ; Woodrow, Card, 
in Ind., 1899, 485-6, 489 ; Foreman, Philippine Islands, 1899, 323-6 ; Ind. 
For., Feb. 1900, xxvi., 90 ; Mukerji, Handbook Ind. Agri., 1901, 334-5 ; Basu 
Cult, of PI. in Assam Valley, Agri, Bept. Assam. Bull., 1901, No. 7 ; West Ind. 
Bull., 1901, ii., No. 4,265-70; 1904, v.. No. 1,53-61; 1905, vi., No. 2, 99-103; 
Vencatraman Aiyar, Plant Fibre Induct., 1902 ; Proudlock, Machines for 
Extract, of PI. Fibre, in Bept. Land Pec. and Agri. Mad. Bull., 1902, ii., No. 47 ; 
Ind. March 1906, xxvi., 140-2 ; Drieberg, Banana-fiour, in Trop. Agrist., 

1906, xxvi., 140-2.] 

. textili , JSfee ; FI. Br. Ind.^vL, 263 ; Manila Hemp. A native of 
the Philippine Islands and experimentally cultivated in In^a for its fibre, 
especially in the Andaman Islands and in the Arakan hills. By the 
Natives of the Philippines both plant and fibre are called Abaca. 

It is said that the plant thrives best on soils largely composed of decayed 
vegetable matter. Hilly land, about 200 to 500 feet elevation, is considered more 
suitable than low-ljdng land. The Manila hemp plantations are situated where 
there is a rich volcanic soil and where the climate is hot and humid with a heavy 
rainfall. Plantations are usually established by means of suckers put out when 
about 3 feet high and placed 8 to 9 feet apart. The land is cleaned of weeds twice 
a year and the first crop is reaped at the end of the second year after planting, 
though a full crop is not obtained till the fourth year. The stems are ready to 
be treated for fibre just before the trees begin to filower, when they are cut about a 
foot from the ground and the leaves removed. Each stem is then stripped into 
its component layers (or leaf-sheaths). In other words, each leaf-sheath is usually 
cut lengthwise into three strips about 3 inches wide. The outer leaf-sheatli 
contain a coarser and stronger fibre than the inner, while the fibre from near the 
middle is of a fine silky texture. 

In preparing the fibre, each strip is taken by hand and drawn between a 
blunt Imife and a smooth board attached to a light frame. This process removes 
watery particles and pulp. The fibre is then dried in the sun and packed in bales 
for shipment. The chief characteristics of the fibre are its great strength and 
extreme lightness. Hence it is eminently suited for rope-making. The waste 
materials and worn-out ropes afford the much-prized Manila-paper. The im- 
portance of the Manila fibre in the commerce of the world may be judged of 
from the fact that in ojSicial statistics it is stated the annual production comes to 
close on 1,000,000 bales, which go to the United States and Great Britain in about 
equal proportions. In the trade returns of Great Britain, the Philippine and 
Ladrone Islands are shown to have supplied hemp on an average (1902-6) of 
over 50,000 tons, valued at ^ fully If millions of pounds sterling. It is stated 
that Manila rules the market of white fibres and that it has ranged from £14 to 
£60 a ton, the average price being from £26 to £30 a ton. 

[Cf. Boyle, l.c. 64-9; Mason, Burma and Its People (Qd. Theobald), 1883, 
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ii 204 • Kew BuU., 1887, 1-3 ; 1895, 208 ; 1898, 15-8 ; Morris, Cantor Lect 
iHjourn Soc. Arts, Oct. 1895, 912 ; Dodge, Vseful F^hre Plants of the WorU, 

1897 248 ; Woodrow, Card, in Ind., 1899, 489 ; Remery, aiw PUhp- 

pine^ BuU. Boon. L'lndo-GUne, July 1903, vi. (n.s.) ; PUlipptw Bureau of 
A -’jit Ri/77 1Q04 No 12 9-29; Repts. on Admin. Andaman and 

1907, 94-6]. 


YRI TICA, Linn. ; FI. Br. Ind,., v., 102-14 ; King, in 
Bm. Bot. Gard. Calc., 1891, iii., pt. 3 ; Gainbl^ Man. Ind. Timhs., 1902, 
564-7: Prain, 5ew?. Plants. 1903, ii., 894-5; Hooper, Agri. Ledg., 1907, 
No. 3 ; Myeisticaceie. A genus of evergreen aromatic trees. According 
to Sir George King, 22 species are indigenous to India and one cultivated. 

. eanarica, Bedd. ; Talbot, List Trees, etc., 165 ; Gamble, Man. Ind. 

556 ; the pindi. This is discussed by Hooper I^hor. Ind,. Mus. (Indust 

See 1 1906-7, 9) under the name pundi-hat. The seeds are made mto candles 
and W contairl half their weight of fat, which melts at 39° C. It s<yomees with 
great faW, yielding 92 per cent, of crystallme acids, melting ^ 
consists largely of myristicin. In another report (Z.c. 1903-4, 31) Hooper reters 
to the juiof ^f M. i/tbhosa. Hook., f. & r., which he describes as the Assam 
nutme".'^ The ferment of the fluid he speak of as resembling that of kino. 

. malabarica, Lamk. / Mnagi, shola vengai, pathiri. A large tree of the 'westem 
coast from the Konkan southwards in evergreen .forests. Like 
species, the seed yields a ye lowish oil when bruised or foiled. It w used 
inedioinally and for illumination (Hooper, l.c., 1906-7, 9). The fruit appears 
to have been used for adulterating the nutmegs and mace of 
The wood is moderately hard and used in building. [Cf. Pharmacog. Ind., 1893, 

\^’igrans, HoM. : Nutmeg, and Mace ; /afpteZ (n^utmeg), jaii, fatri (maceb A 
bushv evergreen tree, native of the Moluccas. Cultivated m India but not to 
a great extent. It has succeeded best at the Botanic Garden of Barhydr, in the 
Conoor Valley at the eastern side of the Nilgiri hills. The fruit yields the vah - 
able spices “nutmeg” and “mace,” the former bemg the hard ruminated al- 
bumen and the latter the aril {lavanga, see p. 313). 

Cu/riva«on.— According to Nicholls {Textbook Twp. Agri. 1892, 178-84), the 
best soil for the nutmeg-tree is a deep, rich loam, mth good drainage. It wi 
not thrive on sandy soils, and stagnant water about throats 
climate must be hot and moist with an annual rainfall of 60 to 70 inches. 
are raised from fresh seeds, sown in nursery beds, shelter^ from 
They require to be watered every day in dry weather. When 2 to 3 feet high 
the/areVansplanted at distances of 25 to 30 feet apart 7^® “v®* 

be Shaded and well watered, and the land constantly weeded. ShoiJd 
come the ground around the stems is improved by bemg mulched with straw, 
leaves or stable litter. All parasitic or epipyhtio plants on ®*®”? °5 J^mtaed 
should be at once removed. When the trees flower the sexes must be deterimned 
and about one male left to every eight or ten females. The “f ®® A® ° ^ 

the windward side, so that pollen maybe carried to the female plants. ^® 
commence to bear about the seventh year, and the produce mcreases till about 

The fruit is picked up every morning after it has fallen from 
the tree. From 1,500 to 2,000 nuts should be obtained At- ^is^d 

bearing. The mace is stripped off and the nuts dried m sheds A' the 

above Smouldering fires. When dry the sheUs are broken with maUets 
nuts rubbed with lime to prevent attack from worms and then paA®t ™ ^5va 
cases for export. The mace, after being stripped off, is spread on mats or trays 
to dry when it turns yellowish brown and becomes the mace of commerce, 

o;/’__Nutmeg yields an essential and a fixed oil, while mace also com 
tains a pecuhar essential oil. The fixed Oil, “nutmeg butter, “ ¥ 
expression, the powdered nuts being steamed and pressed while ^ 

in blocks of a yeUow colour. The essential oil is obtamed by distillation, a^ is 
white in colour, with the odour of nutmeg. The essential oils of both nutmeg 
d mace are largely used in perfumery. 
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In Medichte, nutmeg is an aromatic stimulant, carminative, and in large 
doses narcotic. The widespread use of both nutmeg and mace in European 
cookery is well known. 

Trade. — As regards trade, the Exports of Indian merchandise for the six years 
1901-7 were as follows; — In 1901-2, 170 lb., valued at Rs. 106; in 1902-3, 
5,287 lb., valued at Rs. 2,683; in 1903-4, 2,596 lb., valued at Rs. 1,169; in 
1904-5, 5,086 lb., valued at Rs. 2,586 ; in 1905-6, 560 lb., valued at Rs. 194 ; 
and in 1906-7, 793 lb., valued at Rs. 691. 

The Imports for the same years were as follows : — ^In 1901-2, 589,295 lb., valued 
at Rs. 2,54,259 ; in 1902-3, 626,871 lb., valued at Rs. 2,32,325 ; in 1903-4, 
571,1181b., valued at Rs. 2,17,870; in 1904-5, 854,818 lb., valued at Rs. 3,10,071; 
in 1905-6, 671,445 lb., valued at Rs. 2,15,137 ; and in 1906-7, 715,018 lb., valued 
at Rs. 2,28,45^ Almost the whole of the imports come from the Straits Settle- 
ments, viz. in 1906-7, 706,366 lb. There is, moreover, a Re-export trade, 
which shows the following returns: — ^In 1901-2, 19,130 lb., valued at Rs. 7,940; 
in 1902-3, 69,975 lb., valued at Rs. 44,549 ; in 1903-4, 16,050 lb., valued at 
Rs. 9,667 ; in 1904-5, 21,677 lb., valued at Rs. 10,026 ; in 1905-6, 15,217 lb., 
valued at Rs. 8,392 ; and in 1906-7, 21,287 lb., valued at Rs. 10,542. The 
United' Kingdom receives the largest share of the re-exports, while British East 
Africa, Aden, Turkey-in-Asia, and in some years France and Egypt, also take 
considerable quantities. 

\Cf. Varth6ma, Travels, 1510 (ed. Hald. Soc.), 241, 243 ; Garcia de Orta, 1563, 
Coll.y xxxii. ; Acosta, Tract, de las Drogas, 1578, 36 ; Linschoten, Voy. E. Ind.y 
1598 (ed. Hald. Soc.), ii., 84-6 ; Pyrard, Voy. E. Ind,, etc., 1601 (ed. Hald. Soc.), 
ii., 167, 169, 357 ; Mandelslo, Travels, in Olearius, Hist. Muscovy, etc., 1638, 160 ; 
Piso, Mant. Arom., in Piso, Ind. Vtri. re Nat. et Med., 1658, 173-5 ; Tavernier, 
Travels, 1676 (ed. Ball), ii., 14, 18 ; W. Hedges, Diary, 1681 (ed. Hakl. Soc.), h., 
cccxxx. ; Thevenot, Travels in Levant, Indostan, etc., 1687, pt. iii., 109 ; Ovington, 
Voy. to Suratt, 1689, 225 ; Milburn, Or. Comm., 1813, ii., 393 ; Paulus jEgineta 
(Adams, Comment,), 1847, iii., 436-8 ; Collingwood, Barnb. of a Nat., 1868, 261~ 
6 ; Pharmacog. Ind., 1893, hi., 192-6 ; Schneider, Compar. Study of True and 
Wild Mace, in Journ. Pharmacol., March 1891 ; Heuz6, Les PI. Indust., 1894, iii., 
303-9 ; Hooper, in Ap'i. Ledg., 1900, No. 5 ; Dutt, Mat. Med. Hind., 1900, 224, 
300 ; Bept. Cent. Indig. Drugs Comm., 1901, i., 121, 127.] 


NARDO TAG Y JATA AN I, DC. ; FI Br. Ind., iii., 

211 ; Valekianace^. Spikenard, jatamdnsi, bdlu-char, beJch-Jcur'pJiits, 
Jiaswa, fampe, mdsi, bJiutt-jaU, bala-charea, etc. A perennial kerb of tbe 
alpine Himalaya, wHch extends eastwards from Garhwal and ascends 
to 17,000 feet in Sikkim. 

Through the researches of Sir W. Jones {As. Bes., 1790, ii., 405-17) this per- 
fume was first identified with the spikenard of the ancients. In The Bower 
Manuscript (Hoernle, transl. ) numerous references are made to mamsi and nalada, 
which the translator regards as the present plant. The manuscript in question 
dates from the 8th century and was found at Kucha in Khotan. Garcia de 
Orta {Coll., 1.) gives an accotmt of the spikenard, but as he speaks of it as procured 
from Mandu, Chitor and parts of Bengal bordering the Ganges, it seems likely 
that he confused Cymhopogon with NurdostaeUt/s, The drug consists of a 
portion of the rhizome, about as thick as the little finger, surmounted by a 
bundle of reddish-brown fibres, the remains of the radical leaves. It is aromatic 
and hitter, and 3delds on distillation an essential oil. In India it is largely used 
as an aromatic adjunct in the preparation of medicinal oils, and is popularly 
believed to increase the growth and blackness of the hair. [Cf. Pliny, Nat. Hist, 
bk. xii., ch. xii. (Holland, transl.), 364 ; Paulus Mgineta (Adams transl.), iii., 264 ; 
Amatus, Comment, on Dioscorides, 1558, 12-5 ; Acosta, Tract, de las Drogas, 
1578, 173-81 ; Celsius, Hierohot., 1747, ii., 1-11 ; Roxburgh, As. Bes., 1796, iv., 
433-6 ; Lambert, Genus Cinchona, etc., 1821, 177-80 ; Taleef Shereef (Pla;^air, 
transl.), 1833, 67 ; Pharmacog. Ind., 1891, ii., 233-8 ; Dutt, MaU Med, Hind., 
1900, 180-1.] 
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THE LITCHI FRUIT 


NIC TIANA 

TA ACU 


N P LIUM LIT-CHI, Camb. ; FI Br. Ind., I, 687 ; Gamble, 
Man. Ind. Timbs., 1902, 197 ; Talbot, List Trees, etc., 1902, 109 ; Cooke, 
FI. Pres. Bomb., 1903, i., 268; Sapindace-®, Tbe Litchi, litchi, lichi, 
hyetmauh A handsome evergreen tree, introduced from South China 
and now largely cultivated in Northern India for its delicious Fbuit. 

The tree grows well in all parts of India, but in the north-west is apt to be 
killed by cold. It prefers a damp climate and abundance of water. The finest 
quality of fruit has hitherto been produced in Bengal and Assam, more especially 
the latter province, but fine fruit is also obtainable in Lucknow and in Saharan- 
piu\ It may be propagated by seed, but the surest way to obtain good fruit is 
to propagate by giiti, aboiit the end of May. For this method of propagation the 
reader should consult an article by Masters [Agri.~Hort. Soc, Trans. j 1839, iii., 2 ; 
vi., 18) quoted by Firrninger (Z.c. 99). The giiti made in May will be ready for 
removing and potting off by the commencement of the cold weather, and may be 
planted out in the following rainy season. The fruit is nearly round, about an 
inch and a half in diameter. The edible portion is the semd- transparent pulp or 
aril which covers the seed. The Chinese dry the fruit, which thus becomes 
blackish, and in this state it may be seen in London fruit shops, but it is incom- 
parable with the fresh fruit. \df. Boym, FI. Sin., 1656, D. ; Sonnerat, Voy. aux 
Indes, 1782, iii., 255-8 ; Bretschneider, Hist. Furop. Bot. Disc, in China (quoting 
Mendoza, 1585), 1898, 11 and (quoting Trigault, 1615) 10-1; Woodi'ow, Card, in 
Ind., 1903, 238 ; Firrninger, Man. Card. Ind. (ed. Cameron), 1904, 265.] 

NICOTIAN A, Linn. ; Lobel, Hist. Stirp., 1576, 316 ; Everart, 
De Herba Panacea, 1587 ; Casper Baubin, Pinax, Theat. Bot., 1623, 169; 
Parkinson, Parad., 1629, 363-4 ; Gerarde, Herb., 1636, 357-61 ; Simon 
Paulli, Comment, de Abusu Tahaci, etc., 1665 ; Tourn., Inst, rei Herb., 1719, 
i., 117 ; Miller, Gard. Diet., 1st ed., 1731 ; Tiedemann, Gesch. des Tdbah, 
etc., 1854; Koning, Der Tabak, etc., 1900;- Comes, Monog. du genre 
Nicotiana, 1899 ; also Della Razze dei TabaccM, etc., 1905 ; Prain, Beng. 
Plants, ii., 751-2 ; Cooke, FI. Pres. Bomb., ii., 276 ; Kissling, Handhuch der 
Tabak, etc., 1905 ; Anastasia, Le Varietd Tipiche della Nicotiana Tabacum, 
1906 ; SOLANACE^. 

Prof. Comes of Naples bas described some 41 species of Nicotlcma. 
Tbe majority are natives of tbe New World, though a few are met with 
in the Philippine Islands, Australia and New Caledonia, etc. Only two, 
or perhaps three, can be regarded as afiording the commercial products 
Tobacco and Snuff, but under each of these Comes has assorted numerous 
varieties and races, some of which possess special properties, and would 
seem to constitute the trade qualities famed throughout the world. The 
following are some of the chief forms, and the countries with which these 
are mainly associated : — 

N. T b cu , Linn.\ FI. Br. Ind., iv., 245; Comes, Monog., l.c. 7-19; 
also Della Razze, etc., 1-222 ; Sadebeck, Kulturgew. der Deut. Kolon., 
1899, 206 ; Wiesner, Die Rohst. des Pflanzenr., 1903, 613. A native of tropical 
America, which Comes views as embracing some six varieties as follows : — 

Var. Irutleosa, Hook, f-, Bot. Mag., 1876, t. 6207 ; Comes, l.c. tt. i., iii. 
The narrow-leaved Shrubby Tobacco. A native of Mexico and Brazil. Appears 
to be til© plant described by some of the older authors — e.g. the herha sancta 
minor of Lobel, and the Nicotiana minor angustifolium of Bauhin. According 
to Comes, the following are some of the races of this plant — Carabobo, China, 
Nepal, Doniaku, Singapore and the South Indian. 

Var. lanclfolia, Comes, l.c. tt. i., iv ; Heuz6, Lea PI. Induat., 1895, iv., 18. 
A native of South America. In India it would appear to be occasionally culti- 
vated on the hills, as for example in Kashmir, Nilgiri hills, etc., and in the Philip- 
pine Islands (Manilla). Comes mentions, as races of this pi t, Domingo, Kentucky 
Burley, Cattaro, etc. 
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U tica species and VARIETIES OF TOBACCO 

pecies and Varieties 

Var. virginica, Comes, l.c. tt. i., v. ; also Della RazzCy etc,, 121-5; Anastasia, 
Z.c. 106-16. This, Comes thinks, came originally from the region of the Orinoco 
and was introduced by the English colonists into Virginia, where, under cultiva- 
tion, it gave origin to some of the most highly valued forms of tobacco usually 
grouped under pale and dark-coloured leaf. Among this may be mentioned Big 
Vii^inian Orinoco, or Virginia Broad-leaf, Yellow Orinoco, Blue Pryor, Yellow Mammoth 

Bread-loaf. Golden -leaf, etc. 

Var. brasiliensis, Comes, l.c. tt. i., vi. ; also Della Razze, etc., 79-119 ; Anastasia, 
l.c. 101-5. This is the Broad-leaved Tobacco, known in Brazil by the name petum 
or petun. A native of Brazil, Guinea, Venezuela and Bolivia. According to Comes 
was introduced into France by Thevet in 1556, and thence to Europe generally. 
Is the stock from which the so-called indigenous tobacco of Europe has been de- 
rived, and is valued on account of the thickness of the leaf rendering it suitable 
for the* manufacture of snuff. The following special races may be mentioned : — 
Brazilian. Brazil, Bahia, Paraguay, Pernambuco, Florida, Maryland, Ohio, etc. 

Var. havanensis, Comes, l.c. tt. i., vii. ; also Della jRazze,, etc., 153-97 ; 
Anastasia, l.c. 97-105. Indigenous to the valleys of Mexico. It was conveyed 
thence by the Spaniards to the island of Cuba, is the plant most highly valued as 
Eavana and ' Havana tobacco, and Imown by many trade names such as Havana Seed-leaf, 

Manilla. Cuban Seed-leaf, etc. This plant is accordingly most largely selected for tho 

improvement of other stocks, and it would appear to be the chief source of the 
so-called Java and Sumatra tobaccoes. The following are some of the chief 
races mentioned by Comes : — Seed-leaf, Connecticut, Pennsylvania, Ohio, Mary- 
land, Wdson’s Hybrid, Zimmer’s Spanish, Mexican, Manilla, Deli-Tabak, etc. [Gf, 
Shamel, Imp. Toh. hy Breeding and Selection, etc., in V.S. Y earhook, 1904, 435- 
52 ; 1906, 387-404.] 

Var. acrophylla, Schmnb. ; Comes, l.c. tt. i., viii. ; also Della Razze, etc., 199- 
22 ; N. Tahacum, var. purpurea, Anastasia, l.c. 1906, 43-96. A native of Mexico 
Bengal. and introduced into may countries — India, Persia, Egypt, Porto Rico, Peru, etc. 

This appears to yield much of the Maryland tobaccoes of commerce. The 
flowers are usually of a deep purple colour and the leaves exceptionally large. 
The following are some of the special races mentioned by . Comes : — Cuban, 
Varinaa, Venezuela, Makala, Salomiki, Argos, etc. 

N. vu tic , Linn.; IIeuz6, L PL Indust., 1895, iv., 19; Sadebeck, 
l.c. 220 ; Wiesner, l.c. 614. This is tbe Nicotiana minor of some of the 
older authors, and is at once distinguished by its being a smaller plant 
with almost orbicular- stalked, leathery leaves and pale-greenish white 
flowers, with the limb of corolla imperfectly developed. It is commonly 
known as Turkish or East Indian Tobacco. Comes regards it as a native 
of Mexico and Texas. In the former it is known as picietl or pycietl, and 
he is of opinion that this was the plant introduced into France by Jean 
Nicot (after whom the genus was subsequently named). It was cultivated 
in America before the arrival of Columbus. Comes places under it the 
following varieties : — 

Var. texana, Comes, l.c. tt. ii., ix. A native of Mexico and the plant 
seen by Nicot under cultivation in Portugal in 1560, the seed of which was sent 
to Queen Catherine of Medicis. 

Var. ja aicensls, comes, l.c. tt. ii., x. A form met with under cultiva- 
tion in J amaica, Guatemala and Mexico, but doubtfully distinct from the pre- 
ceding. 

Var. bras a, Schmnb. ; Comes, l.c. tt. ii., xi. Habitat, Brazil. This 

is the tobacco which the Brazilians call fumo-crespo. It is often used in the 
manufacture of snuff. 

Var. aslatica, Schmnk. ; Comes, l.c, tt. ii., xii. This is the so-called 

Syrian tobacco, but is also grown in Arabia, Persia and Abyssinia. It came, 

however, from America and is sometimes designated as the common or English 
tobacco, and when made into snuff is held to be superior to most other grades, 
though in many trade samples it has been flavoured with aromatic herbs. 

Var. h ills, Schranh. ; Comes, l.c. tt. ii., xiii. Extensively cultivated 

for the m ufacture of snuff, and in Germany is reg ded as superior to the 
product of var. hrasilia. 
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Var. scal)ra, comes, lx, tt. ii., xiv. A native of South America. Hardly 
ever used commercially because of its disagreeable odour. 


N. 1 t , Lh et 0. ; N. persica, Lindl., Bot. Reg., 1833, xix., t. 1592 ; 
Riach, Sheeraz Tobacco, Trans. Hort. Soc., 1835, i., 205-7. A native ojE 
Brazil and cultivated in gardens in Europe, Persia, etc. At one time it was 
thought that this plant was the source of the tumbehi of Persia. In the 
Kew Bulletin (1891, 77-84) full particulars will be found, the final con- 
clusion of which appears to be that the merits of the tumheki leaf, like that 
of most other special tobaccoes, proceed from the climate and soil, 
together with the methods of cultivation and curing, more than from 
specific difierences. Comes seems, however, to think that V. aUita is 
the source of the Persian leaf, while the numerous writers quoted in the 
Kew Bulletin regard it as derived from the ordinary N, Tahacwm. 

N. plu b i ifoli , Viv.; FI. Br. Ind., iv., 246; Comes, l.c. 45. 
This is believed to be a native of Mexico and the West Indies. In India it 
has become completely naturalised, especially on sandy islands within the 
rivers and in damp situations by the roadsides. It does not appear to be 
put to any economic purpose. It is not mentioned in Roxburgh’s Flora 
Indica, consequently its introduction may date subsequent to 1832. 

To conclude this brief statement of the species, varieties and races of 
tobacco, it maybe pointed out that Shamel and Cobey (Varities of Toh., 
1905-6, U.S. Dept Agri., Bureau PI. Indust., No. 91) give the following 
classification according to uses : — 

1. Cigar-wrapper Tobaccoes — Sumatra, Connecticut, Havana and 
Connecticut Broad-leaf, etc. 

2. Cigar-filler Tobaccoes — Cuban, Zimmer’s Spanish, Little Dutch, etc. 

3. Pipe Tobaccoes — North Carolina, Bright Yellow, Maryland Smoking, 
etc. 

4. Plug Tobaccoes — ^White Burley, Orinoco, Yellow Mammoth, Virginia 
Blue Pryor, White Stem, etc. 

Tobacco breeding, Shamel and Cobey have shown {TJ.B. Dept Agri., 
Bureau PI. Indust., 1907, No. 96) is of necessity a subject of the greatest 
possible interest and value, 

istory. — The practice of tobacco-smoking was unknown in Europe and Asia 
prior to the discovery of America in 1492, It has since been ascertained that the 
knowledge of the properties of tobacco was very ancient and widespread in the 
American Continent and Islands. Some difference of opinion prevails as to the 
locality where tobacco-smoking was first witnessed by Columbus and his asso- 
ciates. By some authorities Cuba is mentioned, by others San Salvador, The 
plant and the habit of smoking were found by Cortes in the very heart of Mexico. 
The Spaniards witnessed tobacco- chewing in 1602 on the coast of South America. 
Monardes published, in 1617, an account of tobacco in which he says that it was 
known to the Indians (American) by the name picietl. in 1618 Fernando Cortez 
occupied the island of Tobago, and found the plant being there cultivated. 
About the same time the prepared leaves were brought by Oviedo from San 
Domingo to Spain. In 1531 the Spaniards commenced the cultivation of tobacco 
in S Domingo, employing for the purpose African slave labour. Oviedo de- 
scribed a smoking-pipe {Hist. Gen. de las Indias, 1636). In 1639 Hernandez 
brought seed to Europe. Jean Nicot, French Ambassador, saw the plant culti- 
vated in Portugal, and in 1560 sent seed of it to Catherine of Medicis, from which 
circumstance the genus obtained its botanical name. In the same year tobacco 
was conveyed to England by Thomas Hariot ; Sir Francis Drake and, subsequently 
(1670-84), Sir Walter Raleigh and others made tobacco-smoking popular in 
England, and about the same time cultivation w started in Virginia. In 1696 
Ben Jo ^ on, in his jE^vert/ Man in his Humour, represented the arguments for 
and agai t tobacco. 
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Baber (Conqueror and Emperor of India) wrote his Memoirs with special 
reference to 1519-25, and while describing all the useful and interesting animals 
and plants found by him in India, makes no mention of tobacco. So also a 
little later (1563) Garcia de Orta published in Goa his historic work on the 
drugs of India, but makes no mention of tobacco. The first direct reference to 
it, in connection with India, centres around certain Portuguese missionaries at 
the Court of the Great Mughal. Doubtless to the Portuguese is due the credit of 
having conveyed both the pilaht and the knowledge of its properties to India and 
China. It is said in the Dara-shihohi they had conveyed it to the Deccan 
as early as 1508. Asad Beg, of datie " 160 5 (Elliot, Hist. Tnd., 1875, vi., 165-7), 
says of Bijapur that he found some tobacco and, “ never having seen the like in 
India I brought some with me and prepared a handsome pipe of jewel work.’* 
These he presented to the Emperor Akbar, who attempted to smoke, until he 
was forbidden by his physician. It would thus seem to have been known in the 
Deccan for nearly a century before it was carried to the rest of India. On 
the other hand, Comes affirms that the seed cultivated in India in 1605 had been 
broiight from Brazil. In 1610 tobacco was grown in Ceylon, and in that same 
year it was introduced into Turkey (George Sandys, Jomey, 66). In 1614 
Floris produced a sketch of a Hindu woman of Masulipatam smoking tobacco. 
By 1617 smoking had, in fact, become so general in India that the Emperor 
Jahangir forbade the practice, as also had Shah Abbas of Persia (Elliot, Lc. 
V., 851). Foster, in his work The English Factories in India (1906, 64, 92, 
109), quotes various letters and invoices of date 1619 which speak of tobacco 
being sent from India to Bed Sea ports. Mandelslo {Travels ^ 1638, in Olearius, 
Hist. Muscovy, etc., 1662, 74) speaks of the Parsis of Gujarat living peaceably 
and “ sustaining themselves out of the advantage they make of the tobacco-plant 
and the terry they get out of the palms.” Cultivation in Gujarat in 1638 is 
spoken of as successful. In 1645 the plant was carried to Golconda. Edward 
Terry {Voy. E. Ind., 1655, 96), speaking of Surat, says that “ the tobacco which 
grows there is doubtless in the plant as good as in any other place of the world, 
but they know not how to cure and order it, like those in the West Indies.” 
Fryer {New Acc, E. Ind. and Pars., 1672-81, 223, etc.) says, “ The Persians smoko 
tobacco in their most solemn assemblies, and for this purpose are provided with 
spitting-pots or pigdansl^ Tavernier {Travels in Ind. (ed. Ball), 1676, ii., 23) tells 
us that he found tobacco grown abundantly at Burhanpur, and adds, “ In certain 
years I have known the people to neglect saving it because they had too much, 
and they allowed half the crop to decay.” Ovington {Voy. to Suratt, 1689, 428) 
speaks of the people of Muscat abhorring tobacco and burning all that is brought 
to their city. Strachan (in Phil. Trans., 1702, xxiii., 1134, (abrid. ed.) iv., 667), 
gives an account of the cultivation and manufacture of tobacco in Ceylon. He 
speaks of two forms, one much stronger than the other. The Bahar-i^Ajam, 
1760 (Blochmann, Ind. Antiq., i., 164), speaks of tobacco coming from Europe 
to the Dakhim and thence to Upper India during the reign of Akbar Shah— a 
fact already indicated. Col. Kyd (in his letter in 1786 to the Court of Directors, 
proposing the formation of the Botanic Gardens, Calcutta) mentioned the im- 
provement of tobacco as one of the subjects that might engage attention. Mac- 
pherson {Hist. Europ. Comm, with Ind., 1812) makes only a passing allusion to 
the tobacco trade of India with France, and Milburn {Or. Comm., 1813) does not 
even mention the name of the “ weed.” It is thus a fact beyond dispute that 
tobacco, less than a hundred years ago, was an article of comparative unimport- 
ance in India, whereas to-day its users aU but universal — men, women, and even 
children smoke — and, moreover, the export traffic has become of the greatest 
importance to the country. The Sikhs, Wahabis and certain Hindus are, however, 
prohibited the use of tobacco, though allowed indulgence in hemp and opium to 
any extent. As in other parts of the world, so in India, tobacco passed through 
a period of persecution, but its ultimate complete distribution over India is 
one of the numerous examples of the avidity with which advantageous new 
crops or new appliances have been absorbed into the agriculture and social 
customs and even literature of the people of India. 

It is a matter of every-day knowledge that King James I. issued his famous 
“ Counterblaste ” in 1603, and raised the tax to 6a. lOd. on the pound. King 
Charles, in 1630, prohibited the cultivation in England and Ireland, where it 
seems, according to Maepherson, great quantities were still raised. In 1633 the 
King issued a proclamation to regulate the vendors of tobacco in cities and towns. 
Pope Urban VIII. prohibited smoking in church. By an Act of 1663 cultivation 
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in En^and was again prohibited, and in 1670 Charles II. passed still a further 
Act, by which imports intended for Ireland had, in the first instance, to be 
conveyed to England. In 1709 the net consumption of tobacco in England came 
to 11,260,659 lb. In 1731 Virginia and Maryland were regarded as most valuable Oultivatioii 
acquisitions to Britain because, among other considerations, of the tobacco they Virginia, 
produced. An interesting accoimt of the cultivation of tobacco in Virginia in 
1676 is given by Mr. Thomas Glover in a paper delivered to the Royal Society 
{Phil. Trans., June 20, 1676, xi., 623, (abrid. ed.) ii., 301 — reprinted, Oxford, 

1904). By a special Act of George III. (1780) tobacco cultivation in Ireland was Prohibition inj 
allowed, but not in England nor Scotland ; and, lastly, in 1830 William IV. Ireland, 
prohibited the Irish cidtivation. 

Prior to the separation of the United States, the British supply of tobacco 
came almost entirely from Vii'ginia. Dining the reign of Queen Anne the annual 
revenue from tobacco was only about £250,000. In 1903 the net imports (that Revenue, 
is to say, imports less exports) were valued at £3,136,228, or a total weight of 
75,915,759 lb., and the traffic gave a revenue of over 12| million pounds sterling. 

CULTIVATION, 

Area. — The crop occupied in 1905-6, 1,018,506 acres in British districts Cultiva- 
and 24,284 acres in the Native States for which returns are available. 

But since several important States furnish no returns, it maybe accepted 

as a safe estimate to put the total tobacco area of India at 1,100,000 

acres. It would, moreover, seem fairly certain that it has not expanded Indian area. 

materially during the past ten years. Of the total, Bengal (including 

Eastern Bengal and Assam), has fully one-half; Madras a little over 

130,000 acres ; Burma, Bombay, the United Provinces and the Panjdb 

have each about 60,000 acres. 

As a rule there are three distinct persons concerned in the tobacco interests _ 
trade. In Eangpur (of Bengal) the cultivators sell the leaf on the field (a) Cultivators, 
to up-country traders and curers — dalals, as they are called — who own 
large curing-sheds, at certain convenient intervals, through the chief 
tobacco-producing localities. The curers next sell it to Burmese dealers, 
who come and supervise the leaf as it is being cured ; they then pack and 
dispatch it themselves. These three classes are fairly general throughout 
Bengal, the chief tobacco-growing province of India. Tobacco with 
the Natives of India is either used up in the crude form or is worked 
into a paste with several ingredients (to be detailed later on), and in that 
form smoked. The more elaborate curing of higher-grade leaf is pursued Curing for 
over a comparatively limited area, and to meet the demands of the Market. 
European rather than the Native population. Bengal, the chief growing 
province, takes practically no share in the higher-grade manufacture. Native 
The crudely manufactured leaf (in trade returned as unmanufactured 
tobacco ”) is exported to Burma or to foreign countries, and in these is 
worked up into special grades of smoking-tobacco, cigars, etc. In South 
India (and within comparatively recent years) a new trade has arisen in 
the manufacture of cigars for the European consumer, both within India 
and throughout the East generally. Indian cigars have, moreover, found 
their way to Europe, and the traffic in them ’is yearly increasing. In 
the whole of India there are nominally, say, 25 curing farms and indmn ouriug- 
factories that give employment to 2,150 persons, but this must be regarded 
as over and above the large number of persons already indicated as con- 
cerned in the cultivation and crude manufacture of the Native article. 

[Of» Heuz6, Les PI. Indust., 1895, iv., 24-42.] 

Bengal, Eastern Bengal and Assa . — Tobacco is grown for local Ben al. 
consumption in almost every district, more especially in Eangpur, Jal- OMef Districts, 
paiguri, Kuch Bihar, Darbhanga, Purnea, the 24-Parganas, Nadia, 
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Chittagong, Sylhet and Kamrup, etc. In some of these district^ it is^ 
moreover, largely grown for trade and export. In 1905-6 the total area 
under tobacco in the two provinces of Bengal was 535,525 acres, more 
than half that of all India, and in Assam 4,911 acres. The districts of 
Rangpur and Jalpaiguri and the Native State of Kuch Bihar contain the 
largest areas. In 1904-5 the area in Rangpur was 181,100 acres and in 
Jalpaiguri 119,300 acres. Two species, iNT. Tahaeum and N* rust lea, 
are grown. The former is generally called des% and the latter mlmjati 
(foreign). Vilayati is largely cultivated in Purneah and neighbourhood. 
So little attention has been paid by writers on this subject that it is said 
no cultivated races of vilayati are known, but that the desi has many 
such, the most important of which is known as hingli, produced in parts 
of Nadia and Jessore. 

One of the most striking features of Rangpur is the extent of tobacco 
cultivation {AgrL Ledg., 1898, No. 15, 508). Both Tabaewm and 
AT. Tustica are grown, wherever the soil is a rich, sandy loam with water 
only a few feet below the surface. Shallow wells are dug all over the to- 
bacco-helds, and during certain stages in growth hand irrigation is daily 
pursued. The water is thrown from the wells so as not merely to supply 
moisture to the roots but to wash the dust off the leaves. The agricultural 
system pursued is of a very high order, and it is not to be wondered at 
that tobacco should prove so valuable and remunerative a crop, in a 
country pre-eminently the tobacco area of India. The railway to Jatrapur 
cuts the district practically in two. In the one half, the northern, with 
its rich sandy loam, JSf, Tahaeum is cultivated ; and in the other, the 
southern, with its lower, damper soil, A', rusf ica prevails. But wherever 
the red-clay soil appears, tobacco cultivation at once disappears. In 
Rangpur and Kuch Bihar it is no unusual occurrence to find a single leaf 
of JV*. Tahaeum measuring 3 to 4 feet in length. 

The following account of cultivation has been derived mainly from 
Mukerji and Roy. The crop requires a good soil and heavy manuring. 
The best land is a well-drained friable, sandy loam, not too rich in organic 
matter, but rich in mineral salts, especially those of potassium. It may 
be grown after jute or Indian corn, but often forms the only crop of the 
year. If properly manured, it can be grown three or four years on the 
same ground. The seeds are sown in seed-beds in August or September, 
and the seedlings transplanted a month later. The soil of the seed-bed is 
dug and manured with cow-dung and ashes until raised about 6 inches. 
After the soil has been well pulverised the seed is sown thin and lightly 
covered with earth. About half an ounce is required to produce plants 
for one acre. 

When the seedlings are about 3 inches high they are fit for trans- 
plantation, which takes place from the end of September to the middle of 
November. The soil must previously be prepared by eight or ten plough- 
ings. Deep cultivation and thorough pulverisation are important, and a 
liberal manure of rotted cow-dung and ashes is necessary. The seedlings 
are planted in the evening 3 feet apart. They must be carefully 
watered the first few days, and irrigation is necessary afterwards at inter- 
vals of ten to twenty days. In Rangpur and Jalpaiguri a hand-plough 
is repeatedly drawn along and across the fields until about the time that 
the flower-buds appear. Where artificial irrigation is required, regular 
hoeing is necessary. 
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Before the plants begin to flower, their buds and lower leaves should 
be stripped ofl, and they should be pruned so that only eight or ten leaves Pmning. 
are left to each plant. To prevent bleeding, finely powdered earth is 
sprinkled over the broken parts immediately after pruning. When the 
leaves begin to turn yellow with brown spots and have a gummy feeling, 
they are considered mature and ready to cut. The best time for harvesting Maturity, 
is morning, as soon as the dew is ofl the plants. It is better to cut whole 
plants than to gather the leaves singly, and they should be allowed to lie 
for some time in the sun before they are conveyed to the drying and 
fermenting house. 

[C/. O’Conor, Tobacco in Jnd., Pari. Paper (c. 982), 1874, 171-83; Repts, 

Internal Trade, Beng., 1876-7, 85-8, 149; 1879-80, 103-4; 1881-2, 88-9 ; 

Sen, Bept. Agri, Stat. Dacca, 1889, 44-5 ; Mukerji, Handbook Ind. Agri., 1901, 

417-28 ; Admin, Kept, Beng., 1901-2, 25-6, 43 ; Mukerji, Cult, of Tobacco in 
Beng., in Proc. Board Agri., Pusa, Jan. 1906, 92-6 ; Coventry, Cult, in Bihar, 

98-9 ; Roy, Grope of Beng., 1906, 121-35 ; Repts. Dept. Land Rec. and Agri., 

Beng. ; Exper. Farm Repts., Sibpur.'] 

United Provinces. — The crop is not an important one, and its culti- U. Prov. 
vation appears to have been practically stationary for some years. In 
1905-6 the total area in Agra was 82,904 acres, and in Oudh 14,566 acres. 

The districts with the largest area are ordinarily Faruldiabad, Aligarh, 

Balandshahr and Meerut. In no district does the area under tobacco ex- 
ceed 1 per cent, of the cultivation. Moreland (Proc. Board Agri., l.c. 113) Cultivation, 
gives a concise account of tobacco cultivation. It is grown (1) in heavily 
manured land close to villages ; (2) on the sites of old towns where the soil ' 

and well-water are rich in nitrates ; (3) rarely in virgin soil in forest tracts, 

The seed is sown in nurseries and the young plants put out at diSerent 
times of the year, from July to February, and harvested from February Seasons, 
to April. According to Duthie and Fuller {Field and Garden Cro^s, pt. i., 

69-74, tt. xvi-xvii.) the seasons of sowing may be grouped into two : (1) 
sown in July and August, planted out in October, cut in February ; (2) 
sown in November, planted in February, cut in April and May. Tobacco 
grown in the former season is known as sdwani, that grown in the latter as 
asdrhi. The rotations are various. Where nitrates abound, the crop Rotation, 
may be grown for several years successively on the same land, and where 
poudrette is available, the commonest rotation is maize, potato, tobacco, 
all within the year. In preparing the seed-bed the ground is fiirst dug a 
foot deep and then completely pulverised. Usually from 10 to 30 tons 
per acre of cow-dung, sheep-dung or poudrette are worked thoroughly Manures, 
into the soil. Crude saltpetre earth may be applied as a top-dressing 
where the available water is not salt. 

After transplanting, the land is kept loose and free from weeds, and 
all flower-buds and lateral branches or shoots from leaf-axils removed Prumng. 
as soon as formed. The plants are usually hand- watered after trans- 
planting, and later, water is run on to the fields as required. From fifteen 
to twenty waterings are usually necessary. When ripe, the leaves are Harvest, 
stripped from the plant, or the whole plant is cut down. The crop is dried 
in the sun and then stacked under cover. After a period which varies in 
difierent localities, the crop is carried home for fermentation. 

The cost of cultivating an acre of tobacco is estimated by Duthie oost. 

and Fuller at Rs. 46-7a. [Cf. Sir E. C. Buck, Note on Tohacco CuU, and 
Curing, TJ. Prov., 1787 ; NeviU, Bist. Gaz. XJ. Provf\ 

Central Provinces and Berar. — The area under tobacco in 1905- C. Prov- 
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•was 12,194 acres in the Central Provinces, and 14,220 acres in Ondh. The 
districts with largest areas are usually Raipur 1,105 acres, Bilaspur 
995, and Chanda 1,023 acres, in the Central Provinces ; Ainraoti 5,331 
acres, Buldana 3,602, ‘Wun 2,374, and Ellichpur 1,178 acres in Berar. 
The plant is cultivated in patches near the villages, and the whole produce 
is consumed locally. The seasons of sowing and reaping vary. In Narsing- 
pur the crop is harvested in October ; in other districts the stems are cut 
usually in February and March. 

Rajputana and Central India , — In these provinces cultivation is almost 
confined to the Native States of Gwalior, Jaipur, Bharatpur and Tonk, 
which in 1905-6 grew respectively 3,590 acres, 2,563 acres, 1,072 acres, 
and 147 acres. A description by Dr. R. H. Irvine of the famous Bhilsa 
tobacco, grown in Gwahor, is quoted in the Dictionary, According to 
O’Conor, tobacco in Central India is raised on high, well-ploughed 
lands. A second crop is frequently taken from the stems left after the 
first crop has been gathered. 

Panjab and North-West Frontier . — The area in 1905-6 was 67,594 
acres in the Panjab and 9,666 acres in the North-West Frontier. In the 
Panjab the districts with largest areas are usually Jalandhar, 3,756 acres, 
Sialkot 4,400 acres, Lahore 4,524 acres, Gujrat 3,137 acres, Amritsar 
2,890 acres, Gujr^nwala 3,465 acres, Jhang 2,708 acres ; in the North-West 
Frontier, Peshawar 8,513 acres. The soils generally preferred are garden 
and manured lands near the villages. Alluvial lands are not considered 
suitable ; in three cases only — namely, parts of the Sialkot, Ludhiana 
and Rawalpindi districts — are alluvial tracts selected. Irrigation is 
practised, the plots being watered about once in every four days, and 
extensive manuring is necessary. Night-soil, sheep- and goat-dung, stable 
litter and cow-dung, are used, and an admixture of saltpetre is found 
beneficial. The sowing season in most districts is October and November, 
but may in some places continue till December and January (Shahpur, 
Multan, Dera Ghazi Khan) and February (Peshawar, Amritsar, Rawal- 
pindi). Transplanting takes place from January to March, and cutting 
during May, June and July. The plant is cut to the roots and no second 
crop taken. [Cf, Purser, Settl. Rept. Jalandhar, 1892, 127-8 ; List. 6az. 
Ph. ; Exper. Farm Rept. Lyallpur, 1901-2, 20 ; Renonf, Tobacco in Ph., in 
Proc. Board Agri., Pusa, Jan. 1906, 115-6.] 

Kash ir. — According to Sir W. Lawrence {Valley of Kashmir, 1895, 
345-6) tobacco is cultivated in many parts of Kashmir, hut chiefly in and 
around Srinagar and the smaller towns. Cultivation is almost entirely 
in the hands of the gardener class. The plant yielding the best produce 
grows in Srinagar, and is known di.shrewari {JN. Tahammi, var. laneifolUi). 
Another species, chil i {N, riistica), has been introduced from the 
Panjdh. It is sown in April and picked about the end of August. It 
requires very rich soil and is irrigated by the dip -wells of the country. 
The consumption of tobacco in Kashmir is almost entirely in the form of 
snufl. 

Bo bay and Sind.- — The area in 1905-6 was 64,539 acres in Bombay 
and 9,048 acres in Sind. The dis'tricts ■with the largest areas are Belgaum 
22,856 acres, Kaira 21,276 acres, Satara 4,215 acres, Ahmadabad 3,187 acres, 
Khandesh 4,364 acres, Broach 2,685 acres, and Hyderabad 4,847 acres, 
Molhson gives a very full account of the methods pursued. The best kind 
is grown on deep alluvial lands near the Ehrishna. Throughout the Kaira 
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Bo bay 

district and tlie adjoining Baroda Territory, wliere cultivation is extensive, 
wells with salt water are common, and the water is used for irrigating the saltwater, 
tobacco, often with remarkable maniirial effects. Wells of special value 
occur in the neighbourhood of NadiM (Kaira district) and Pettad (Baroda 
Territory). Eor details regarding the manurial value of these salt wells, 
consult Leather {AgrL Ledg,, 1895, No. l-I). A free-working and satisfactorily 
drained soil is best. On such land in Gujarat mild-flavoured tobacco of soils, 
good quahty can be grown. A stronger tobacco with large, coarse leaves 
grows best on medium clay loams, irrigated with sweet water or salt and 
sweet combined. In Gujarat, tobacco is rarely rotated with other crops, notation, 
and it is claimed that the longer the soil is under the crop, the better the 
produce. 

The seed-beds should be prepared on elevated ground and under tree- seed-beds. 
shade. In villages which grow a large area of tobacco, a piece of ground 
is usually set apart as a common nursery. The bed should be carefully 
prepared. The burning on the surface (before the rains set in) of refuse, 
straw, brushwood or cow-dung improves the mechanical condition, the 
ashes manure the soil, and the heat kills weeds and insects. After burning Manmes. 
{rdUng), goat manure should be well mixed with the soil, and a fine tilth 
obtained by hand-digging. The seed (mixed with ashes or fine sand) is 
sown in July, one ounce to one hundred square feet of seed-bed. The beds Seasons, 
require protection from heavy rain, and should at first be lightly watered 
by hand. Weeds must be removed and the seedlings thinned out. The 
seedlings are ready for transplantation when they have four leaves and are Transplantation. 
3 or 4 inches high. As soon as possible after the harvesting of the 
previous crop the stems and roots should be grubbed up and burned. The 
field is ploughed soon after the monsoon has set in, and again frequently 
between June and August. Twenty-five to thirty cart-loads per acre of 
weU-rotted farm-yard manure should be applied, after the field has been Manure. . 
ploughed several times. A better practice is to fold sheep on the fields 
intended for tobacco. The mud from village tanks is also considered good, surface 
Before planting the young seedlings, the field is levelled with the samdr, 
then lined and cross-lined with the gisle. A seedling is planted carefully 
at each angle made by the intersecting linevS, and a cloudy afternoon is Lines, 
usually chosen. Frequent watering is required. As soon as the young 
plants have made a fair start hoeing should begin, and when the flower- 
buds begin to open they should be removed, and with them two to four Pruning, 
of the youngest leaves. About ten to fourteen leaves should be left on 
each plant. The removal of the flower-buds is followed by the appearance 
of side branches known as suckers,” and these also should he regularly 
removed. 


On a stifl clay loam soil {hesar), tobacco is a dry crop, but as a rule in 
Gujarat it is irrigated more or less according to the kind of tobacco to he 
manufactured. Irrigation ordinarily begins early in November. Twenty 
days after the first watering a second is given, and afterwards others at in- 
tervals of twelve to sixteen days until the leaves are ripe, usually about the 
middle of February. In Gujarat the leaves are left on the plant till they 
are decidedly yellow. Sometimes the whole plant is cut down, but the 
usual method is to strip off the leaves one by one from the stalk with a 
small bent sickle. 


Irrigated 

Crop. 

Seasonsi 

Harvest. 


\Cf . 'Bey tQ, Gujarat Agri., 1876, 45-8; Voelcker, Ind^ Agri,^ 1893, 

272-4 ; Textbook Ind. Agri., 1901, iii., 236-45 ; Bxper. Farm Bepts. 
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THE TOBACCO PLANT 

Poona, Nadidd, etc. ; Fletcher, Cult. Tobacco in Bomb., in Proc. Board Agri., 

Pusa, 1906, 116,] . x too tro 

Madras. — The area under the crop amounted in 190o-o to 

acres. The districts with the largest areas are usually Guntur 41,798 
acres, Coimbatore 26,884 acres, Godavari 8,143 acres, Vizagapatam 5,037 
acres, Madura 8,296 acres, Karnul 6,664 acres, etc. The crop is grown 
in all districts, though on the Nilgiris and the west coast the area is small. 
Benson {Proc. Board AgrL, Pusa, 82-92) gives a very full account of 
tobacco cultivation in the various districts. In Kistna the crop is grown 
chiefly in the upland taluks on ordinary black cotton soil. The seed-beds 
are usually located near shallow pools in which the monsoon rains stand. 
They are well ploughed and manured. After the first ploughing cattle 
are penned on the plots, and they are again ploughed once or twice. Village 
manure, consisting of ashes, earth and dried cow-dung, is then applied 
at the rate of 50 to 60 loads per acre. After two or three more ploughings 
the seed is sown broadcast, at the rate of one local seer to 18 cents of land, 
and pressed in by the hand. At first, watering is frequent, three or four 
times a day. After twenty days, watering is reduced to once a day, and 
all unhealthy leaves are picked off daily. 

In about two and a half months, when the plants are 8 to 9 inches 
high, they are trimmed and lateral shoots, if any, removed, and fifteen days 
later are pulled up and made into bundles for planting. The preparation 
of the land for the crop commences about July. Before this, village 
manure and tank silt are applied, and cattle, sheep or goats penned on 
it after the first ploughing. The land is ploughed seven to ten times, then 
twice with the gorrUy and afterwards marked off into squares. The young 
plants are placed in holes filled with water at the corner of the squares, and 
the earth gathered round them. They are watered for two days in the morn- 
ing, then for two days in the evening, but are afterwards left to themselves. 
The crop is topped when 2| feet high and suckered twenty days later, and 
about ten days later still is ready for harvest, in February or March. No 
second growth occurs, and the stems are cut down and used for fuel. 

In cultivating tobacco for the manufacture of snuff, the crop is never 
irrigated from ■wells, but the plants are grown by the aid of rain alone. 
Again, if the tobacco is for chewing, watering is withheld four or five days 
before harvest. The chief’ centres for snuff tobacco are Trichangode, 
Rasipuram and Uttankarai taluks in Salem district. 

{Gf. Schiffmayer, Tobacco and Its Cult., Saidapet JElxper. Farm, 1878 ; Plant- 
ing and Maniif. of Tobacco in Southern Ind., Madras, 1880 ; Shortt, Man. Ind. 
Agri., 1885, 14-5 ; Papers on Tobacco Parasite, “ Bpdu ” or Orobancke Nicotiana, 
Agri. Dept. Mad. Bidl., 1889, No. . 2 ; Caine, Cult, and Curing of Tobacco in 
Madura, Agri. Dept. Mad. Bull., 1889-90, No. 4 ; Rose, Memo, on Mad. 
Tobacco, 1890 ; Benson, Cult, and Curing of Tobacco in Dindigul, Madura, Dept. 
Agri. Mad. Bull., 1905, iii., No. 53; Ann. Repts. Trade and Navigation Mad,, 
Introd., 1892, para. 29; 1894, 11; 1898, 18.] 

Mysore and Coorg. — The area in Mysore in 1905-6 was 14,263 acres, 
chiefly in Mysore, Tumkur, Ohitaldrug and Kolar. The crop is grown 
on land where rdgi and similar grains are cultivated, a crop of which 
must intervene between every two of tobacco. The seed is sown in June 
or July, and the seed-beds are prepared near wells or other sources 
of water supply. The seeds are sown mixed with dung, and after being 
pressed down with the hand and watered they are covered with mats or 
the leaves of the date palm. The seedlings are transplanted into fields 
prepared previously by frequent ploughings and manured by cattle and 
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sheep. They are placed in holes 18 inches apart and filled in with a mixture 
of red earth, sand and dung. About a month and a half after being set 
out they are topped, six or seven leaves only being allowed to remain, and Pruning, 
the suckers are removed. They are ripe in November and January and 
cut down to vithin 4 or 5 inches of the ground. The stems are then 
split lengthwise, each portion carrying three or four leaves. [Cf. Eice, 

Mysore Gaz., 1897, i., 126-8.] 

ur a . — The total area in 1905-6 amounted to 49,205 acres in Lower Burma. 
Burma, 26,560 acres in Upper Burma. In Lower Burma the largest areas Areas, 
occur in Henzada, 12,849 acres ; Thayetmyo, 6,627 acres ; Tharawadi, 5,601 
acres ; Prome, 3,772 acres ; and Kyaukpyu, 3,525 acres ; in Upper Burma, 

Pakokku, 5,530 acres ; Mandalay, 4,393 acres; Minbu, 2,646 acres; Sagaing, 

4,156 acres; and Myingyan, 3,944 acres. 

Mackenna {Settl. Re^it. Henzada, 1901, 50-1) states that the bulk of 
the crop is grown on low lands annually flooded. A high-land portion of 
the holding is ploughed during July to August , and about the end of August Seasons, 
to the middle of September seed is sown in nurseries. In four or five weeks 
the seedlings will be 3 or 4 inches above ground and are ready for trans- 
plantation in October to November or early in December. The ground is 
previously prepared by numerous ploughings, and the plants are placed in 
furrows 3 feet apart at a distance of 3 feet from each other. The ground 
must be kept free of weeds, and about a month after transplanting the Transplanting, 
small leaves are removed till only six to ten are left. About March to Harvest. 

April plucking commences, and is continued till the rains break. On poor 
soil tobacco should be planted every three or four years only in the same 
place, but in good soil annual plantings may go on for twenty or twenty- 
five years. The expense of cultivation is calculated at an average of 
Es. 40 per acre, and the total value of the outturn at Es. 113*25 per acre, outturn. 

[Cf. Diet. Settl. Repts. Burma ; Nisbet, Burma under Brit. Rule and Beforey 
1901, i., 387-8 ; Scott, Gaz. Upper Burma and Shan States, 1901 (many passages) ; 

Proc. Board Agri., Pusa, 1906,109-12 ; Repts. Dept. Land Rec. and Agri., Biirma.] 

DISEASES OF THE TOBACCO PLAINT. —Howard [TJ.S. Yearbook Diseases. 
Agri. Dept., 1898) gives useful particulars regarding the insect pests. So also 
various publications furnish details regarding Ceylon (Trop. Agrist., xxv., 

825 ; xxvi., 130). Delacroix {Reckerches $ur Quelques Maladies du Tdbac 
en France, Paris, 1906) has published a full account of the most recent 
researches and has described the symptoms and methods of treatment of 
several diseases. He deals fully, for example, with the Canker, caused 
by a bacterium which he has named Bacillus ceruffinosus ; with Collar 
Eot (Pourriture du Collet) and Pith Eot (Pourriture de la Moelle), also 
due to bacterial organisms hitherto undescribed; with Foot Eot (Pour- 
riture du Pied) due to BiisaHuru tahach'^orum, Delacroix ; with Mosaic 
Disease (La Nielle or Mosaique) ; and with White Spot Disease (Maladie 
des Taches blanches), etc. So far as at present known, most of these 
blights do not seem to have appeared on the Indian tobacco plant. 

Of the blights of tobacco, the best known are the broom rapes, Oro-. Broom Rape. 
l>anc%e, indica and O. nieof Lance, common in most of the tobacco dis- 
tricts, especially in Bengal, Madras and Gujarat. Mollison states that in 
Gujarat a bad attack may sometimes destroy a quarter of the crop. The 
only practicable direct means of lessening its severity is the prevention 
of the parasite from forming seed. Another serious disease, in some 
districts, is the tobacco mildew, caused by the conoidal stage of 
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Erysiphe eiehoracearufUj DC. Butler {Proc. Board AgrL, Busa, 1906, 
8'2) remarks that it is probably the grey mildew which attacks the leaves 
in the Azamgarh district of the United Provinces, known as hapi. The 
same authority states that no remedy has been proved to be efficacious. 
“ The application of sulphur either in form of ^ flowers of sulphur ’ dusted 
on, or as potassium sulphide sprayed on, is efficacioxis in checking many 
mildews, but might interfere with the curing processes and be difficult 
to remove from the leaves.” At Pusa a leaf-spot disease, due to Cerco- 
spora EaeihorsltUf Sacc. <& Syd., is said to be common, but its eflects are 
not very serious. 

Maxwell-Lefroy enumerates the common insect pests of the tobacco 
plant in India under the following five heads : — 

1. Grasshoppers attacking newly transplanted seedlings. Clean 
culture and thorough tillage are the best preventatives. The only direct 
remedy is to dip the seedlings in standard lead arseniate mixture as they 
are planted. 

2. Surface caterpillars, i.e, those living in the soil, hiding by day and 
emerging by night to feed on young plants. Search reveals their burrows, 
where they can be found and destroyed. The alternative methods are 
to poison the young plants or to put down baits of poisoned chaff. 

3. The stem caterpillar, attacking young plants. These live in the stem 
and cause gall-like swellings. Plants up to a foot high are principally 
attacked. The cultivator’s method of cutting open the gall by a longi- 
tudinal incision is probably the best. 

4. Leaf-eating caterpillars. When these appear on young plants, 
spraying the leaves with poison is a sound remedy. On old plants, the 
caterpillars must be picked ofE by the hand. 

5 . In Tirhut a cricket (prob ably the common burrowing BrachyUpp es 
achatiniis^ Stoll.) is reported to injure the leaves by coming out at 
night and eating holes in them. Where they are not abundant they can 
be dug out, which is best done during August and September. 

In seriously infested localities the most satisfactory treatment is to grow 
a crop such as lucerne and thoroughly poison it, thus poisoning off the 
crickets. In the United States of America flocks of turkeys are reared 
on the tobacco farms with a ^dew to exterminating the caterpillars that 
do so much injury to the crop. [0/. Proc, Board Agri., Pusa, 1906, 
88, 94, 110-1, 113-4; Delacroix, Sur une Maladie du Tahoe, le 
“ Chancre ” ou ‘‘ Anthracuose,^'^ in Comptes Rendus, 1903, cxxxvii., 454 ; 
also La Rouille hlanche du Tabac, etc., 1905, cxl., 678 ; Maxwell-Lefroy, 
Mem. Dept. Agri. Ind., 1907, i., No. 2, 113-252.] 

MANUPACTUPB, 

Wifthering.— The leaves are considered mature when the texture 
becomes granulated and of a dark green colour with yellowish blotches. 
The lower leaves ripen first, the others in succession upwards. According 
to one system the leaves are cut off singly or in pairs (with a connecting 
portion of the stem), or the stem with its entire series of leaves is severed 
at once. The first stage in manufacturing is the withering of the leaf. 
This is usually accomplished by cutting down the plants or leaves and 
spreading these out on the ground, thus exposing them to the action of the 
sun for a few minutes or hours. They are then carried to the drying- 
house. But if rain falls during the withering, the plants or leaves must as 
rapidly as possible be carried to the drying-house and the reaping dis- 
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continiied. The withering-house may he constructed of any design or 
material providing free circulation of air. In the interior a framework 
of uprights and cross-rails has to be arranged, across which the sticks with 
withered leaf or withered plants suspended are placed and retained until 
the drying is complete. For the first two or three days the sticks with 
their suspended leaves are removed a foot apart and retained in that 
position until the mid-ribs are completely dried, which may take from fifteen 
to thirty days, according to the nature of the weather prevalent. In some 
parts of the country the first drying is accomplished by the leaves being 
spread on the floor over a layer of dry straw. Eapid drying produces 
yellow or almost green leaves, and slow drying darkens the colour. 

Drying and Per enting . — When quite dry, the leaves (or stems with 
attached leaves) are taken down, usually assorted and, at the same time, 
separated from the stems and placed in heaps or stacks to ferment or sweat. 

For this purpose they are flattened out carefully, the stems or leaf- stalks 
being placed inwards and the tips of the leaves outwards. It is prefer- 
able to select a damp day to commence this operation. In the Rangpur 
houses, the floors being usually mud, the stacks of leaf are placed on board- 
ing. Great care is taken that the leaves be spread out perfectly flat, and 
as a rule a selection is made of the finer leaf to be used for wrappers, from 
the coarser to be used as fillers. For this purpose it is accordingly 
customary to make two stacks, one of high-class, the other of low-class stacking, 
leaf. The stacks of leaf may be as much as 2 to 6 feet in height and the 
top is usually covered with a cloth or sheet of basket-work over which a 
weight is placed. It is customary on the second or third day to pull down 
two stacks of the same quality simultaneously, and to construct new 
stacks, taking leaf alternately from the one and the other, observing 
the wlxile that the leaf in the centre of the first stacks may be in the 
exterior of the new ones. A week later the stacks are similarly pulled 
down and remade, and this may be continued time after time for a month 
or six weeks — ^in other words, until all the heat of fermentation has dis- 
appeared. In this way uniform and continuous fermentation is ensured. 

Bundling and Baling . — The leaves are then tied into bundles of 25 
or 30, a useless leaf being employed in tying each such bundle. Great 
skill is required in this operation, since the leaves must be left perfectly 
flat, the bundles being almost fan-shaped. In this condition they are baled, 
the broom-like ends projecting outwards. 

It may be as well to contrast this (which may be taken as the system oid system, 

pursued in 1902 when personally inspected by me in Rangpur) with that 
given by Buchanan-Hamilton as observed in Dinajpur (the adjoining 
district) during 1809-11. The tobacco, he says, is “fit for cutting in 
March and April. Each stem contains from 5 to 8 leaves, which in a good 
soil are 18 inches long, and in a poor are only half the length. The stem 
is cut, and the plants are alio w^ to lie three days on the ground. The 
leaves are then separated, and are tied in handfuls, which are hung in the 
open air until dry. The handfuls are made into balls, by laying them 
together in two rows, with their roots outward. The parcels are sur- 
rounded with straw, are tied very tightly, and the bale is then complete.” 

Whitney and Floyd {Growth of Tobacco Industry, U.S. Yearbook, Agri. 

Dc'pt, 1899, 429-40) show the bundles or “ hands ” as produced in Maryland 
and Virginia, also the forms adopted with the “ Cigarette and Manufac- 
turing Tobaccos,” “ Connecticut Cigar- wrapper Leaf,” the “ OhioLimmer 
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Spaiiisli Cigar-filler Leaf,” the Florida Cigar-filler Cuban Seed.” [C/. 
Floyd, World'' s Exhib. Leaf Tobacco at Paris Expos, 1900, in U.S, Yearbook, 
Agri. DepL, 1900, 157-66; McNess and Mathewson, Dark Fire-cured Tobacco 
of Virginia, etc., U.S. Yearbook, jLgri, Dept, 1905, 219-30.] Much depends, 
apparently, on the care in handling and the skill in making up the bundles. 
There would accordingly seem every prospect of limitless expansions of the 
Indian tobacco trade, through the simple bestowal of greater care in the 
manufacture and in the methods of bundling and handling the leaf. Al- 
though the past century has witnessed a great advance there is still much 
room for improvement. Any one who will take the trouble to inspect the 
chief tobacco area of India will readily discover that the fault is not so- 
much the climate, soil and plant, as the defective methods of curing that 
consign the Bengal tobacco to the humble position it usually occupies in 
the markets of the world. 

Changes occurring during Manufacture, — Dr, Harold H. Mann, in a 
communication with which I have been favoured, discusses the modern 
opinions on this subject : — “ It has been repeatedly pointed out by writers 
on this subject that irj JS'icotiana Tahacum leaf is not tobacco. Dela- 
croix {Bull. Scient Pharm., Feb. 1905, No. 2) remarks, for example, that 
the quantity of albuminoids present in the normal leaf gives a disagreeable 
odour to the smoke that recalls that of burning wool or horn. The fer- 
mentation which the leaf undergoes during manufacture is, in fact, essential 
to the preparation of tobacco, and if not carried out properly, the finest 
leaf may be rendered entirely worthless. Many theories have been held at 
various times as to the nature and cause of the great changes which take 
place, and it has been successively believed that they were due simply to 
the oxidising action of the atmosphere at the high temperature which 
was produced (100° to 120° F.), (Schloesing, Nessler) ; that definite mi- 
crobes or bacteria w^ere the necessary agents in producing the flavour of 
tobacco (Suchsland, Koning, Yernhout), and even that each class of 
tobacco had its own special bacterium ; and that such changes as occur 
are principally, if not entirely, due to the presence and action of oxidising 
enzymes or unorganised ferments (Loew). It is now almost universally 
recognised that oxidising enzymes are the principal agents in producing 
the development of the colour and aroma characteristic of prepared 
tobacco leaf. 

“ These enzymes, which were first isolated and examined by Oscar 
Loew in America, appear to be at least three in number. The" first of 
these {oxidase) is an exceedingly active ferment, but very susceptible to 
noxious influences, being destroyed by heating to the* very moderate 
temperature of 150° F, ; the second is not nearly so active, 

but is more resistant, and is only destroyed at 190° F. ; the third {ccdalme) 
is of a different character, more resistant than either, but the part it takes 
in the processes of manufacture is not yet understood. The processes of 
curing (drying) and sweating (fermentation) of the tobacco leaf are ac- 
companied by a destruction of these enzymes present in the leaves ; the 
oxidase and peroxidase generally survive the curing process but the former 
of these finally disappears in the sweating (fermentation), leaving the more 
resistant peroxidase, 

' The changes induced by these ferments are very considerable. Durin 
the drying (curing) of the leaves, the starch is transformed, and the greats 
part of the sugar which results disappears. The albuminoids decrease 
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in amount : the tannin also decreases, and it seems probable that this 
decrease may be the principal cause in the change of the colour of the leaf. 

In the sweating or fermentation which follows, the last traces of sugar 
disappear ; nicotine decreases in quantity and there is a corresponding 
increase in the amides resulting from its decomposition. The leaf becomes 
more alkaline, and further progressive changes take place in the colour 
and aroma. A slow after fermentation then takes place, during which the 
colour and aroma gradually become ripened. During or after sweating 
the tobacco is often sprinkled in America with a so-called ‘ petuning ’ petu ' g. 
liquid, the composition of which is kept secret, but whose principal function 
seems to be to increase the alkalinity of the leaf and so hasten the changes 
already described.” 

I proved Methods of Manufacture. — In some of the experiments improv ents. 
conducted by the Agricultural Department of the United States, it has 
been shown that during fermentation certain undesirable changes take 
place together with the disappearance of a large amount of nicotine. Ac- 
cordingly the system of fermenting in stacks has been condemned and the 
substitution of closed fermentation tanks recommended. This American 
system, however, is not sufficiently used as yet to justify its being re- 
commended for India. A small quantity of already fermented tobacco is 
placed along with the new leaf in order to start the fermentation. 

Enough has been said to indicate the transitional stage of modern India's I'uture 
research into tobacco manufacture and the complete lack of knowledge 
that prevails in India. It is no matter for surprise, therefore, that the 
Government of India should have deemed a tobacco expert imperatively 
necessary. Rapid and satisfactory though the progress has been in 
certain directions of the Indian trade, skilled supervision and definite 
research locally conducted seems almost certain to effect improvements 
calculated to place India in the foremost ranks of the tobacco-producing 
countries of the world. 

NATIVE AND EUROPEAN MANUFACTURED TOBACCOES.— With anufac- 

the Natives of India crudely cured tobacco-leaf is usually reduced to a tures. 
powder, damped, mixed with gur (pp. 952, 1109), also various flavouring Mixed witii 
ingredients, and thus made into large cakes. In this form it is sold to the 
consumer. The pipe ordinarily used is a hollow vessel or cocoanut shell 
partially filled with water. From this vessel arise two tubes — one the 
mouthpiece, the other the attachment for the actual pipe, the chilam, or 
vessel containing the tobacco. The smoke is thus drawn through water water Pipe, 
before reaching the mouth. The tobacco is ignited with a live coal or 
burning cake of specially prepared charcoal. 

The crudely prepared leaf is simply rolled between the hands, com- 
pressed into a conveniently sized ball, and placed within the chilam. 

But with many of the hill tribes a crude pipe is used that hardly differs crude Hpes. 
from that employed in Europe — ^the boll being made from a short joint of 
a bamboo and the stem a common reed. Indeed in many cases the pipe 
may be constructed, for each smoke, of soft mud placed on a stone, the boll 
having a small opening at the bottom against which the lips are pressed 
in smoking. It is only of South India and Burma that it can be said that 
smoking cigars has become so general that it can be described as a wide- oigara. 
spread habit. But within recent years great progress has been made in 
local cigar manufacture, and steadily the practice of cigar-smoking seems 
to be gaining ground with the better classes of Natives all over the country. 
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And it is customary to read in the public press of the rapidity with which 
the habit of cigai'ette-smoking has invaded the social life of the various 
races and peoples of India. 

Indian Cigars. — One of the first persons who realised the possibilities 
of an Indian cigar trade was Capt. E. A. Campbell, who, in 1876, started 
a company at Dindigal to improve the well-known “ Trichy ” of former 
times. Two years later, however, the company was wound up and little 
progress made till about 1881, when it was discovered that by importing 
wrappers from Java and Sumatra a cigar could be turned out that would 
please the eye of the consumer better than that constructed throughout 
of Indian leaf. This discovery gave at once the impetus that was needed 
to bring the excellent cigars of South India to the favourable notice of 
the world at large. A factory inspected by me in 1903 was found to give 
employment in ail its departments to fully a thousand persons — men, 
women and children. It was ascertained that the usual rate for an 
expert worker was to produce 400 to 800 cigars a day, according to skill, 
thus earning from Es. 20 to Es. 30 a month in wages. 

But it is perhaps one of the most remarkable features of the tobacco 
traffic that no attempt has been made by Europeans to organise a 
tobacco-manufacturing establishment either within the great producing 
area of Bengal itself or in Burma, where the Bengal leaf is worked up 
and again returned in the form of the cigars for which Burma has been 
so long famous. 

Industrialf Che ical, etc. — -It would be beyond the scope of this work 
to discuss all the side issues and technical investigations. The Pharmaco- 
grajphia Indica (ii., 632-43) will be found to set forth the salient features of 
most of these side issues. The Kew Bulletin (Feb. 1896, 49-55) furnishes 
details regarding the natural sugar present in tobacco. Many publications 
have dealt with tobacco juice — a substance prepared in France and sold 
by all the licensed vendors. It is claimed to be free from all matter 
susceptible of fermentation and to contain no resinous substance, but a 
higher percentage of nicotine than would be the case with an infusion of 
the leaf. Tobacco juice is largely used as an insecticide. Espin pub- 
lished in the Bulletin of the Botanical Department of Trinidad for 1900 
a highly instructive account of tobacco cultivation, manufacture and 
trade. This was followed up by a most instructive little book issued by 
Sir D, Morris, Imperial Commissioner of Agriculture for the West Indies, 
entitled The Cultivation and Curmg of Tobacco (1905). The Tropical 
Agriculturist (Oct. 1905, 595 ; Jan. 1906, 819-26, etc.) contains papers of 
great interest on the cultivation and manufacture of tobacco in Ceylon. 

\Cf. Heuze, Les PL IndusL, 1895, iv., 43-90 ; Arthiir Wigham, English-grown, 
Tobacco ; Kissling, Chem. Anal, of Tobacco ; Jenkins, Effects of Pert. ; Whitney 
and Changes in Perm. Cigar Leaf. U.S. Dept. Agri., 1899, No. 60; 

Haase, Tobacco Free or Partly Free from Nicotine ; Pietet and Botschy, New 
Alkaloids of Tobacco ; Julius Mohr and others, Deli Tobacco of Batavia, Tobacco 
under Shade, etc., etc. (numerous papers) ; Honing, Der Tabak, Kultur und 
Biologie, 1900 ; Loew, The New Enzyme in Cured Tobacco — Catalase ; Schweiz, 
The Chem. of Tobacco Smoke; Thorpe and Holmes, The Paraffins of Tobac 
Leaf; G. E. Williams, Nicotine, Its Use and Value in Horticult. ; Delacroix, 
Fermentation dutabac, in Bull. Sc. Pharm., 1905, 84-93, etc., etc.] 

TRADE IN INDIAN TOBACCO — During the opening decade of the 
19th century India was not known to the commerce of the world as a 
tobacco-producing country. By 1825, however, we read of Masuhpatam 
in South India producing very superior tobacco, and that snuS was 

808 



CIGAE TRADE 


NIOOTIANA 

Trade 


about that time also sent from India to England. In 1833 was published 
Buchanan-Hamilton’s account of Dinajpur (which was possibly written 
about 1809 to 1811). He speaks of tobacco cultivation much as if it had 
been even then a well-known crop (see p. 805). It was apparently not 
fermented at all — simply dried leaf. 

Exports. — By 1866-7 the Exports of tobacco from India were valued 
at Rs. 5,61,836, of which only Rs. 7,088 worth were consigned to the 
United Kingdom. But there is no mention of cigars in these early trade 
returns ; and what is more curious still, Bombay was by far the most im- 
portant source of the Indian supply. Ten years later (1876-7) the exports 
were rendered under three headings : — Unmanufactured Tobacco, 
10,508,720 lb., valued at Rs. 7,51,375 ; Cigars, 190,136 lb., valued at 
Rs. 1,17,445 ; and Other Manufactured Tobaccoes, 205,033 lb., valued at 
Rs. 22,578. Ten years still later (1886-7) the exports were : — Unmanu- 
factured, 9,868,834 lb., valued at Rs. 9,57,156 ; Cigars, 273,209 lb., valued 
at Rs. 2,11,391 ; and Other Sorts, 193,996 lb., valued at Rs. 27,036. Again, 
ten years still later (1896-7), the exports were : — Unmanufactured 
11,257,582 lb., valued at Rs. 11,38,204 ; Cigars, 557,816 lb., valued at 
Rs. 6,37,812 ; and Other Sorts, 273,872 lb., valued at Rs. 37,318. For the 
most recent years (taking values only) the following were the exports : — 


— 

1900-1. 

1901-2. 

1903-4. 

1905-6. 

1906-7. 

Unmanufactured 

Rs. 6,48,102 

17,86.132 

12,86,241 

14,07,241 

20,49,623 

Cigars 

Rs. 8,64,254 

16,40,427 

7,72,799 

8,80,903 

9,97,489 

Other Sorts 

Rs. 36,745 

42,440 

37,639 

52,293 

48,866 

Total . . 

Rs. 15,49,101 

34,68,999 

20,96,679 

23,40,437 

30,95,978 


The cheap tobaccoes returned under “ Other Sorts ” are Native pre- 
parations consigned to the Maldives, the Straits, Ceylon and Arabia. 
Perhaps the most remarkable feature of the foreign traffic is the growth of 
the supply of cigars. The exports of this class expanded from a valuation 
of Rs. 1,17,445 in 1876-7 (when first separately returned) to Rs. 16,40,427 
in 1901-2, and Rs. 9,97,489 in 1906-7. And it is significant that, in what 
might be called normal years, these exports go mainly to the United 
Kingdom and the Straits Settlements. The years 1901-2 and 1902-3 
were abnormal, since in these years very large consignments were made to 
Cape Colony and Natal — doubtless to meet the demands of the British 
soldiers. Further, it may be added that the bulk of the cigars exported 
from India go from Madras and Burma. 

Of the unmanufactured tobacco, Bombay exports by far the largest 
quantity (on an average about one-half the total). And what is 
remarkable, the receiving countries are Aden, the Straits Settlements, 
China (Hongkong) and Holland, the last-mentioned having for some 
time steadily increased its demands for the very cheapest of the Indian 
unmanufactured tobaccoes. No Indian unmanufactured tobacco would 
appear to go to the United Eiingdom. Bengal, the chief producing pro- 
yince, exports to foreign countries, as a rule, only about half the quantity 
supplied by Bombay. But the explanation of this circumstance is perhaps 
to be had in the fact that by the coastwise traffic Bengal is shown to 
export to Burma unmanufactured tobacco (in 1905-6) to the value of 
Rs. 27,68,296- The importance of Burma to the Indian grower is made 
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still more evident when it is added that at the same time Madras con- 
tributed to Burma unmanufactured tobacco to the value of Bs. 14,72,433. 
Thus Burma is to the Indian grower of unmanufactured tobacco a ver 7 
much more important market than the rest of the world collectively. 

I ports, — Turning now to the Import Traffic, a similar expansion 
may be said to be observable- In 1876-7 the traffic under all classes was 
valued at Bs. 9,56,880. Ten vears later (1886-7) at Bs. 49,53,486 ; the 
following decade (1896-7) at Bs. 26,30,258 ; in 1904-5 at Bs. 55,62,850; 
in 1905-6 at Bs. 66,08,807 ; and in 1906-7 at Bs. 69,33,377. The most 
noteworthy feature of this trade is the growth of the demand for foreign 
cigarettes. The year 1900-1 was that in which the returns of cigarettes 
were made apart from cigars. They were then returned as 1,165,399 lb., 
valued at Bs. 17,03,968 ; while in 1904-5 they were 2,518,659 lb., valued 
at Bs. 35,08,187 ; in 1905-6, 3,119,071 lb., valued at Bs. 44,97,699 ; and 
in 1906-7, 2,912,841 lb., valued at Bs. 45,97,364. On the other hand, if 
an opinion can be formed of a traffic for so limited a period as six years, 
the imports of cigars would seem to have manifested nothing like the 
interest taken in the cigarettes. In 1900-1 the imports of cigars were 
60,157 lb., valued at Bs. 2,34,209 ; in 1904-5 they were 118,020 lb., valued 
at Bs. 3,75,958 ; in 1905-6, 101,293 lb., valued at Bs. 3,49,136 ; and in 
1906-7, 111,586 lb., valued at Bs. 4,03,330. This state of afEairs may be 
a direct consequence of the continuous improvement that for some years 
past has been maintained in the Indian-made cigar. 

Of the imports of cigarettes in 1900-1 (1,165,399 lb.), 610,980 lb. came 
from the United Kingdom and 362,760 lb. from the United States, while 
887,882 lb. of these imports were taken by Bengal. Of the supply 
for 1906-7 (2,912,841 lb.), 1,818,057 lb. came from the United Kingdom 
and 782,596 lb. from the United States. The supply from the Straits 
Settlements seems to fluctuate very greatly, but for the past two years 
has declined seriously. In 1903-4 the imports came to 177,294 lb., but 
in 1905-6 were 19,228 lb., and in 1906-7, 15,053 lb. China (Treaty) 
Ports have similarly given indications of a contraction : in 1903-4, 203,134 
lb. ; in 1905-6, 163,661 lb. ; and in 1906-7, 112,528 lb. Bengal continued 
to hold the supremacy as the receiving province, since out of the total 
it took in 1906-7, 1,755,852 lb, ; Burma and Bombay following with 
respectively 438,723 and 309,385 lb. Bobertson {Rev. Trade Ind., 
1904-5, 11) remarks : The cigarette imports have thus in five years 
increased 106 per cent., and the quantity imported last year represents 
840 million cigarettes. The average value per pound was Bs. 1--4— 5 
British, Bs. 1-1-2 American, Bs. 6-9-1 Egyptian, and those from the 
East, 15 annas 9 pies, the value per 1,000 being roughly three times 
the value per pound. Noel-Paton {Rev. Trade Ind., 1905-6, 15) shows 
the quantity to have further increased by 23*8 per cent, on that for 
1904-5: “The average value per lb. from each of the sources was 
British, Bs. 1-8-10 ; American, Bs. 1-1-6 ; Egyptian, Bs. 6-4-3 : and 
Eastern 13 annas.” 

Speaking of the modern cigarette trade, J. E. O’Conor {Anglo-lnd. R&v., 
April 1903) observed: “Within the last three or four years, however, 
a singular modification of popular taste has been witnessed, one which 
would hardly have been believed possible in such a country and amongst 
such a people. Some enterprising firms in Europe thought they saw an 
opening in India for the Native consumption of American tobacco in 
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cigarettes in supersession of the hookah (or water-pipe) still commonly 
used by the people. Acting on this idea they imported cigarettes in 
increasing quantity at rates bringing them within the reach of the masses, 
and in a very short time the arrangements made for bringing the cigarettes 
within easy reach of the consumer had a very manifest eSect. At the 
present moment the value of the cigarettes imported is about £150,000 a 
year, and allowing for the proportion of better class cigarettes imported for 
Europeans it is clear that the trade is already extensive. As yet, more- 
over, it is practically confined to a few large towns, and is only beginning. 

To say that it may increase tenfold is to use most moderate language. 

Why should the supply of these things be allowed to come from abroad ? ” 

Of the cigar trade in 1900-1 (60,157 lb.), 18,295 lb. came from Belgium ; 

11,654 lb. from the Philippines ; 7,605 lb. from the Straits Settlements; 

5,307 lb. from the United Kingdom ; and 4,777 lb. from China— Hong- 
kong. In 1906-7 (111,586 lb.), 38,420 lb. came from Belgium; 28,448 lb. 
from China — Hongkong ; 21,759 lb. from Holland ; 5,650 lb. from the 
United Kingdom ; 2,992 lb. from the Straits Settlements ; and 450 lb. 
from Natal, the supply having greatly decreased. 

NIG LLA ATIVA, JLitin. ; Prain, Beng. Plants, 1903, i,, 194. D. .P., 
Ranunculace^. The Small Fennel or Black Cumin, hdldjira, haUnji, 
mugrela, karun-sMragam, nalla-jilakra, karijirigi^ samon-ne, etc. A native cumin. 
of Southern Europe, but extensively cultivated in India for its seeds. 

These contain two kinds of Oil, one dark- coloured, fragrant and volatile, Oils, 
the other clear, nearly colourless, and of about the consistency of castor oil. 
Medicinally they are regarded as aromatic, carminative, stomachic and Medicine, 
digestive. By the^Natives they are much used in curries, in vinegar (p. 1110), Vinegar, 
and other dishes, and are frequently sprinkled over the siurface of bread along 
with sesamum seed. [<7/. Pharmacog. Ind.y i., 28-9 ; Agri. Ledg., 1895, No. 10, 

168, 171 ; 1896, No. 28, 271 ; 1899, No. 12, 150 ; Thorpe, DicA AppL Ohem., 1899, 
ii., 397 ; Gildemeister and Hoffmann, Volatile OiUy 1900, 352 ; Dutt, Mat. Med. 

Hind., 1900, 102-3. (For the true Cumin, seepp. 442-3 ; black C away, p. 283.)] 


IL , IL- , FAT , TC., AN P FU Y.— d. .P., 

The Oils and Fats may be classified by many systems depending v., 446 - 70 . 
upon their chemical, physical and industrial properties and uses. _ Or 
they may be grouped according as they are derived from the animal, Oil-seed.s. 
vegetable or mineral kingdoms. Some are spoken of as fixed, others 
as essential, edible, medicinal, dr3dng, non-drying, etc., or again as illu- 
minants, lubricants or as suitable for candle-making, soap-making or 
perfumery. Blount and Bloxam {Chem. for Engin. and Manuf., etc., 1900, 
ii., 223) observe that fats, tallows, waxes, etc., are chemically of the same 
nature as the substances popularly designated oils. They are character- 
ised by their unctuousness, by their insolubility in water, and by their 
solubility in ether, benzene, carbon bisulphide, and by their leaving a 
greasy stain on paper, which does not disappear by evaporation. Chemi- 
cally they are ethereal salts of fatty acids, the alcohol radicle of the salt 
being glycerine (glyceryl), except in certain waxes where radicles of higher 
alcohols occur. Popularly, however, fats are viewed as distinct from oils, 
but it serves no good purpose to separate them. 
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To the Natives of India Oils might be described as chiefly of interest 
as articles of diet or as illuminants. They are but rarely employed as 
lubricants. The painting of woodwork is a luxury of the wealthy. With 
the peasant, the ornamentation of the implements of his trade or the 
materials of his pastime are coloured, when coloured at all, on the turning- 
lathe and by means of lac. The dyers and leather- workers, however, all 
use oil, and have done so from the remotest antiquity. One of the most 
important Indian uses of oil, and one comparatively unknown in Europe, 
is the anointment of the person with mustard or rape and a few other 
sweet oils. The use of soap as a personal detergent cannot be said to be 
more than a luxury, and indeed, to the mass of the people, an unknown 
luxury. Crude soap is, however, largely manufactured and sold in every 
village to be employed by the washermen and dyers. 

Candles were never very extensively used by the Natives of India, but 
the modern demand for kerosene oil and the cheap German lamps, specially 
designed for service with mineral oils, has largely supplanted the candles 
of former times. In fact the great popularity of kerosene and other 
mineral oils, within recent years, has doubtless curtailed the cultivation 
and manufacture of most of the minor oils, more especially those intended 
as illuminants and lubricants. It is a matter of twenty-five to thirty years 
ago, at most, since every European resident in India, and all the wealthier 
Natives, employed either castor or cocoanut oil exclusively for house 
illumination. The subsequent introduction of refined kerosene from 
America drove these completely out of use, and that too within a remark- 
ably short time, just as electricity seems destined to displace kerosene and 
gas. The introduction of less pure though cheaper Eussian oil and the 
invention of cheap lamps (already mentioned) may be said to have marked 
the still greater displacement of vegetable illuminating oils. Kerosene 
has, in fact, efiected a revolution in the domestic economy of the people of 
India that is marked by an increasing demand for luxury and convenience, 
one of the many expressions of prosperity that come direct from the 
peasantry. The present article will be made, as far as possible, to exclude 
Petroleum (p. 875), though in some instances this may be impossible {e,g. 
candles) when the returns do not separate the mineral oils and their 
manufactures from the corresponding vegetable and animal products. 

The following are the chief sources of the vegetable and animal Oils 
and Eats of India, in the sequence of their scientific or trade names : — 

Arachis — the Earth-nut (see pp. 76, 80-3); assia — the Mahua 
(p. 120) ; rassica — Mustard and Eape (pp. 183-6) ; utter (pp. 475-8) ; 
Ca eilia— Tea -seed ; Ca phor (p. 247); Ca abis — Hemp (pp. 256-7) ; 
Cartha us — Safflower (pp. 281-3) ; Cocos — Cocoanut [Ko^ra) (pp. 
357-60); Dipterocarpus [Eng) (pp. 501-2); Fish-oil (pp. 544-5); Garcinia— 
Kokum Butter (p. 553) ; Ghi— Clarified Butter (pp. 478-82) ; Gossypiu — 
Cotton-seed (pp. 612-3) ; Guizotia — Niger-seed (p. 625) ; Juglans — Walnut 
(p. 700) ; Lard and Tallo (pp. 701-3) ; Linu — Linseed (pp. 725-31) ; 

oringa — Ben Oil, (p. 784); Papaver — Poppy-seed (p. 860) ; Eicinus 
“Castor (p. 922) ; esa u — Til or Gingelly (pp. 986-7) ; and Wax 
( ees’) (pp. 125-7). 

There are many others that of course might be mentioned, but 
the above are representative of the Fats and Oils of commercial 
importance. In passing, reference may be given to Bonihux (see 
p. 168) ; Cochlosperynum Gossypiumj DC., the White Silk-cotton Tree 
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(Hooper, Reft. Labor. Ind. Mus. (Iiidust. Sec.), 1906-7, 9) ; Helianthus 
mm mis, Linn., Sunflower (Hooper, Agri. Ledg., 1907, No. 1) ; and to 
Olea euspidata, Wall., the Indian Olive, which in Kohat fruits abundantly 
(Hooper, l.c. 1904r-5, 25). In the present article it is proposed to give in 
one place a brief sketch of the oil interests of India collectively (exclusive 
of petroleum and its derivatives). Collective treatment is necessary, not 
only to link together kindred information but to exhibit the returns of 
oils and fats (given in trade statistics as “ Others ”), which by any other 
treatment would be omitted from this work. 

[Cf. Hurst, Liibricating Oils, Fats, etc., 1896, 115—210 ; Lawrence, Valley of 
Kashmir, 340 ; Andes, Vegetable Fats and Oils, 1897, 11—62 ; Agri. Ledg., 1899, 

No. 12 ; Dunstan, Imp. Inst. Tech. Repts, 1903, 123-45 ; Wright and Mitchell, Oils, 

Fats, Waxes and their Manuf., 1903 ; Hurst, Painters^ Colours, Oils and Varnishes, 

1901, 359-95 ; Lewkowitsch, Oils and Fats, Cantor Lect. Soc. Arts, 1904, 795, 809, 

819 ; Journ. Soc. Chem. Indust, (many articles); Oils and Fats in Trop. Agrist., 
xxvi., 125-6; Leather, Mem. Dept. Agri. Did., 1907, i. (Chem. ser.), No. 2.] 

FOREIGN TRADE IN OIL-SEEDS, OILS, FATS, ETC. 

The official returns here discussed may be viewed as separated into two Trade, 
great groups — Imports and Exports. Under each of these sections 
may be formed, such as Fixed and Essential, with sub-sections, Vegetable 
and Animal, and under these again still further groupings, according as 
the substances are raw or manufactured. Taking the first year for which 
fairly complete returns exist (1876-7), then twenty years later (1896-7) 
and the most recent years (1905-7), the following statement may be ac- 
cepted as exhibiting the values of the more interesting transactions in the 
combined traffic : — 

I ports fro Foreign Countries. I ports. 


(A) Fixed . 

(a) Vegetable. 

1, Oil-seeds . . 

2. Oils 

1876-7. 

Re. 

1,37,191 

2,41,930 

1896-7. 

Rs. 

7,06,575 

31,73,292 

1905-6. 

Rs. 

2,95,548 

14,40,805 

1906-7. 

Rs. 

3,76,009 

26,33,724 

(6) Animal. 

3. Oils 

4. Butter 

5. Ghi 

6. Tallow 

7. Lard 

8. Wax (ex cl. Candles) 

10,664 

85,383 

2,76,395 

62,671 

1,48,416 

2,19,761 

2,01,443 

4,28,432 

1,99,157 

7,093 

4,62,361 

3,12,510 

1,79,483 

8,16,705 

59,536 

13,634 

5,70,655 

2,66,636 

2,13,861 

9,14,834 

92,370 

24,875 

(c) Manueactubbs. 

9. Candles (incl. Paraffin) . . 

10. Soap 

11, Oil and Wax Cloth, etc. 

8,92,918 

3,32,791 

17,620 

10,99.751 

11,70,670 

2,99,150 

8,67,983 

31,90,890 

5,96,666 

7,32,438 

32,28,156 

6,20,305 

(B) Essential. 

12. Oil-seeds . . 

13. Oils 

14. Perfumery 

58,986 

40,363 

4,18,851 

1,44,407 

1,15,661 

2,14,570 

1,22,978 

1,82,501 

2,88,954 

1,69,306 

2,03,506 

2,61,299 

GrBANU Totals . . 

27,24,179 

£181,612 

79,79,962 

£531,998 

”88,30,554 

£588,703 

1,03,07,974 

£687,198 


It will thus be seen that while for approximately the past thirty 
years the imports have increased threefold, during the past eight or pine 
years they have manifested a tendency to decrease. Prior to 1906-^r t^be 
highest year on record was 1901-2, when the total of the above articies came 
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to Rs. 94,66,769 (or £631,118). TLe most significant feature of the returns 
is the expansion of the demand for soap, namely from a yaluation of Rs. 
3,32,791 in 1876-7 to Rs. 31,90,890 in 1905-6 and Rs. 32,28,156 in 1906-7. 
The growth of this traffic has been continuous, notwithstanding the 
fact that within the period dealt with India has made rapid progress as 
a soap-manufacturing country. So also the expansion of the demand 
for the goods treated under Oil and Wax Cloth is certainly remarkable, 
seeing that the textile used for linoleum is jute, wffiich is specially 
manufactured in Calcutta and sent to Europe and America to be 
subjected to its final transformation into the goods which reappear 
under the imports indicated. The decline of the imports of ghi and the 
enhancement of those of butter and tallow are also yrorthy of note, the 
more so since the consumption of foreign candles has practically remained 
stationary for the past thirty years. 

Exports to Foreign Countries. 

It may now be useful to set forth in a parallel series of quotations the 
exports from India of the Oil-seeds, Oils, and Manufactures therefrom : — 


(A) Fixed. 

1876-7. 

1896-7. 

1905-6. 1 

1906-7. 

(a) Vegetable. 

Rs. 

Rs. 

Rs. 

Rs. 

1. Oil-seeds . . 

5,28,96 873 

7,95,41,000 

10,40,17,4491 

12,82,97,037 

2. Oils 

28,54,997 

47,96,437 

53,99,475 

46,77,307 

3, Oil-cake . . 

— 

19,17,673 

r51,99,19i 
\ 16,99,180 

f35,89,740 
\ 40,09,381 




(for manure) 

4. Dregs of Oil 

6,70,935 

1,79,515 

— 

— 

(6) Animal. 





5. Oils 

63,088 

1,691 

6,543 

23,171 

6. Ghi 

3,57,250 

15,00,990 

29,38,771 

22,65,443 

7. Lard 

3,22,825 

67,900 

18,750 

15,747 

8. Tallow 

9. Wax (other than 

31,234 

95,574 

1,11,255 

80,404 

Candles) 

— 

2,76,190 

7,31,320 

, 5,96,009 

(c) Manueactures. 

10. Soap 

3,72,059 

64,260 

10,867 

’ 6,688 

(J5) Essential. 

11. Oil-seeds . . 

2,94,367 

5,75,801 

20,74,818 

19,20,257 

12. Oils . . . . 

1,80,130 

2,32,601 

7,11,318 

8,12,746 

1 3. Perfumery (Musk) 

1,17,256 

19,255 

82,795 

11,180 

14,500 

,, Others 

1,64,371 

1,49,639 

1,51,441 

Grand Totals . . 

5,83,25,385 

8,93,51,682 

12,30,79,765 

14,64,59,871 


£3,221,692 

£5,956,778 

£8,205,317 

£9,763,991 


Thus in approximately thirty years the exports under the above-men- 
tioned articles have increased from a valuation of 3|: to 9| million 
pounds sterling. But to obtain a full conception of the importance 
of Indian foreign transactions in oils and oil manufactures, it is 
necessary to add the imports to the exports, when it is seen that the 
total traffic has expanded from a valuation in 1876-7 of million to 
over 10 J million pounds in 1906-7. 

Perhaps the most important feature in these returns is the steady 
progression of the oil-seed traffic, which in 1876-7 stood at a valuation of 
£3,526,458 and in 1904-5 had expanded to £9,499,961, but contracted to 
£6,934,496 in 1905-6, and became £8,553,135 in 1906-7. And when the 
details of these exports are looked into it is found that the traffic in cotton- 
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seed has erpanded during the past five years from a valuation of £36,999 
in 1900-1 to £410,840 in 1904-5, £681,173 in 1905-6, and £866,043 in 
1906-7. That is to say it has expanded from being utterly insignificant 
until now it holds the second place in quantity and the fourth in value of 
all the oil-seeds. The bulk of cotton-seed exports go from Bombay to the 
United Kingdom. Although less in value, relatively, the expansion of the 
traffic in oils, in ghi and essential-oil seeds is no less interesting and 
valuable. 

INTERNAL TRADE. 

But splendid though these results are, they show very possibly little Internal 
more than two-thirds of the actual value to the country, the remaining Trade, 
third representing the consumption of raw material or of the local manu- 
factures therefrom. But while it is easy enough, from personal acquaint- 
ance with the country, to hazard opinions that may be found fairly acciuate, 
it is often by no means possible to substantiate such by actual statistical 
returns. It has been found the only satisfactory course in dealing with 
the above (foreign transactions) to take the declared values at the ports, 

•since in some cases the quantities may be in gallons, in others in cwt. or 
in yards. On referring to the official returns of internal trade, as mani- 
fested by the rail-borne traffic, the quantities only are given, and these are and River, 
expressed in cwt. No relation can, therefore, be worked out between the 
railway goods traffic and the valuations of the exports and imports recorded 
at the customs houses. Still, as they stand, the railway returns are in- 
structive. Some of the more important materials and movements, as 
learned from a study of these returns, may be here briefly reviewed. So 
also, in the same way, a study of the transactions by sea coastwise gives Coastwise. ' 
additional particulars of the inter-pro%dncial exchanges and of local con- 
;sumption. These transactions are given in cwt., so that a comparison 
with the railway returns is possible, but not with the foreign transactions 
nor for years later than 1905-6. 

OIL^SEBDS. — In the Agricultural Statistics the following are the head- Oil-seeds, 
ings usually accepted, and under which alone areas of production are Production and 
xeoorded — Linseed, Til, Rape and Mustard, and Others. Li the returns 
of Foreign Trade a more comprehensive series is given, namely Cotton, 

Oastor, Earth-nut, Linseed, Mahua Mowa ” or ‘‘ Mowra ”), Mustard, 

Poppy, Rape, Til, and Others. Lastly, in the published returns of rail- 
borne traffic we find a third grouping, namely Linseed, Rape and 
Mustard, Til, and All Kinds collectively, the last heading including 
the three separate kinds as well as the Others of Agricultural and 
Trade Statistics. With the exception of linseed and til, no analysis 
of the returns of oil-seeds is possible that would approximately exhibit 
the relations of production to consumption. 

Area. — The majority of the oil-seeds and oil-yielding materials enu- Area, 
merated in the opening paragraphs above are, however, regular agricul- 
tural crops, and accordingly appear in official statistics in some position 
or other. A few, such as the cocoanut, the mahua, the walnut, etc., are, 
however, trees, and can hardly be classed as regular agricultural crops. Trees. 
Another series afford oil-yielding seeds as a supplementary crop, such, for supplementary, 
example, as cotton, hemp, safflower, poppy, tea, etc. The others in 
Agricultural Statistics would, therefore, not include these by-product oils, 
but would consist of the minor oil-seeds proper, such as earth-nut, niger Minor oii-seeds. 
and castor. To the areas returned as oil-seeds would, therefore, have to be 
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added some portions of tLe acreages returned under cotton, hemp, poppy, 
etc., and an estimate made for the areas of the oil-yielding trees, before a 
full conception could be obtained of the total area of India normally 
concerned in its oil traffic. But taking the statistics of the oil- seeds as 
published, the area devoted to these crops would seem to have expanded 
considerably within the past few years. In 1899-1900 the total came to 
10,327,641 acres in the British Provinces alone, in 1903-4 it had expanded 
to 14,545,966 acres, in 1904-5 stood at 13,518,768 acres, and in 1905-G 
was 12,501,253, wdth, say, another million acres in the Native States. 
But to that vast area would, as just explained, have to be added some 
portion of the land devoted to cotton (which for the years 1904-7 has 
averaged 21 million acres), as also the area under all the other plants 
enumerated above that, like cotton, afiord oil-seeds as by-products. 

Of the more important oil-seeds it maybe said that til or jinjili 

is the most abundant and most widely cultivated of alL 
It occupied, according to the Agricvltural Statistics, over 4 million acres 
in 1904-5, distributed chiefly in Burma, the Central Provinces, Madras 
and Bombay (including Kathiawar and Baroda). Then come rape and 
mustard with almost 3^ million acres, mostly in Bengal and the Pan] 4b. 
Lastly, linseed, a good third, with some 3 million acres, very largely in 
Bengal, the United Provinces and the Central Provinces. The final reports 
issued by the Commercial Intelligence Department estimate the areas for 
1906-7 under these crops as follows : — rape and mustard, 4,196,500 acres 
(pure) and 2,210,000 acres (mixed) ; sesamum, 3,863,100 (pure) and 
775,000 (mixed) ; linseed, 3,028,200 acres (pure) and 663,000 acres (mixed) ; 
but in the case of sesamum the area for Burma is not included. Linseed is 
the rent-paying oil-seed crop, only about 6 per cent, of the annual average 
outturn being retained in the country. The other two crops, til&ni mus- 
tard and rape, are very much more largely consumed locally, and are accord- 
ingly not so immediately influenced by the fluctuations of the foreign 
markets. But a disturbing element in estimates of area and production 
occurs, as already partially indicated, in the very large export trade in 
cocoanut oil, and in the material (kojora) from which that oil is expressed, 
through the fact that no area of production can be given for these products. 
Moreover, Jcojpra (or dried cocoanut kernel) is exported, to some extent at 
least, as an article of food. It is at all events not treated as an oil-seed in 
any of the official returns, though it aflords an important oil. 

Traffic- — -Turning now to the official publications that furnish infor- 
mation regarding the internal trade, we learn from the returns of rail- 
borne goods that the most important receiving province is ordinarily 
Bengal (an average of over 1,100,000 cwt. for the years 1902-7, drawn 
chiefly from the United Provinces and Calcutta). Next the Panjib, with 
an average of about 1,000,000 cwt. for the same period), depends upon 
the United Provinces almost exclusively for its external supplies, which, 
moreover, are chiefly classed as Other Oil-seeds. Then comes Madras 
with an average of about 400,000 cwt. Lastly, Bombay imported during 
the same period an average of about 400,000 cwt. of oil-seeds of all kinds, 
chiefly from the Nizam’s Territory and Mysore. But the internal transac- 
tions of the provinces (the strictly local trade) is normally only 3^ million 
cwt. (for example, 3,478,180 cwt. in 1904-5 and 3,307,669 cwt. in 1905-6), 
while the receipts of the port towns came in 1904-5 to 30,890,818 cwt., 
in 1905-6 to 18,075,155 cwt., and in 1906-7 to 20,804,457 cwt. This is 
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the supply that meets the foreign exports. It is drawn of course from the 
provinces, but is consigned direct to the ports, hence does not appear in Provincial 
the inter-provincial transactions. Calcutta and Bombay practically 
divide the traffic between them. Bombay in 1904-5 (the year with the 
largest imports during the past five years) took 13,986,721 cwt., of which 
4 million came from the Central Provinces and Berar, 3|- million from the 
United Provinces, million from the Presidency of Bombay, 1^ milhon 
from Rajputana and Central India, and 2|' million cwt. from the Nizam’s 
Dominions. 

The traffic with Calcutta, on the other hand, amounted in the same 
year to 11,165,255 cwt., of which millions came from the province of 
Bengal, 4 from the United Provinces, and the balance from the Central 
Provinces, Rajputana and Central India. The figures for 1904-5, however, 
were exceptionally high, and in the succeeding years were respectively — 

Bombay, in 1905-6, 7,289,797 cwt., and in 1906-7, 8,555,004 cwt. ; and Bombay. 
Calcutta, 6,228,115 cwt. and 6,420,501 cwt. Of the other port towns 
that participate in the foreign trade in oil-seeds it is hardly necessary to 
go into such details since the amounts are so very much smaller. Karachi, Karachi, 
in 1904-5, drew 2,870,569 cwt. ; in 1905-6, 1,826,105 cwt. ; and in 1906-7, 

2,972,222 cwt. almost entirely from the Panjab, while Madras took in 
1904-5, 2,868,273 cwt. ; in 1905-6, 2,731,138 cwt. ; and in 1906-7, 2,856,730 
cwt. in the same years from its own Presidency and the Nizam’s Territory. 

Turning now to the returns of coastwise trade. The oil-seed traffic coastwise, 
in 1904-5 came to 1,294,166 cwt., valued at Rs. 79,23,531 (or £528,235), 
and in 1905-6 to 1,552,904 cwt., valued at Rs. 1,12,35,391 (£749,026). The 
most significant feature may be said to be that the chief oil-seed of these 
returns is sesamum [til), 431,386 cwt. having been exchanged inter - 
provincially in 1905-6. Of this, Burma took 316,372 cwt., the bulk being Burma, 
derived from Madras. The traffic in castor is also worthy of special 
comment. Of the total 220,419 cwt. exchanged, 143,429 cwt. were taken 
by Bengal, the major portion being derived from Madras. The next most 
important item is the supply of castor drawn by Bombay, which in the 
year in question came to 51,755 cwt. 

OILS, — It has already been pointed out that the Exports in oils have Oils, 
manifested a considerable expansion, namely, in the case of fixed oils, Poreigu Exports, 
from a valuation of £190,333 in 1876-7 to £359,965 in 1905-6, and in 1906-7, 

£311,820 ; and in essential oils from £12,008 in 1876-7 to £47,421 in 1905-6, 
and in 1906-7, £54,183. But by far the most important vegetable oil 
(exported from India) is that of the cocoanut. The total exports of that Oocoanut. 
oil during the years 1902-7 have ranged from about one to three and a 
quarter million gallons, or, say, a valuation of horn 14 to 49 lakhs of rupees 
(£85,952 to £325,439). The supply goes almost exclusively from Madras, 
and is consigned in three nearly equal portions to the United Kingdom, 

Germany and the United States — the only other country of importance 
being Belgium. The exports of linseed oil go almost entirely from Ben- rinse . . 

gal, and to a very large extent represent directly the operation^ of the 
Gourepur and other oil-mills in the neighbourhood of Calcutta. The 
exports are consigned chiefly to Australia and New Zealand (see p. 731). 

The internal traffic in oils (as manifested by the rail-borne transactions) 
is also interesting. Excluding kerosene, the total exports in 1906-7 came 
to 1,712,165 cwt. The most important is mustard and rape (726,506 cwt.), 
followed by “ others ” (638,489 cwt.) ; then by cocoanut (199,272 cwt.) 
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and by castor (147,898 cwt.). Of the traffic in mustard and rape the most 
significant feature may be said to be the large exports to Eastern Bengal 
and Assam and to Bengal proper from Calcutta. This is the direct mani- 
festation of the oil-mills within the city, which in the year in question drew 
2,353,389 cwt. of mustard and rape seed chiefly from the United Provinces 
to be used up in the manufacture of oil. The most significant feature of 
the coastwise transactions is the very large trade done in cocoanut 
oil. The total traffic coastwise in 1904-5 came to 8,730,737 gallons, 
valued at Es. 1,25,84,419 (£838,961). Of that amount fully half was cocoa- 
nut exported from Madras into Bombay and Bengal (each taking approxi- 
mately 2 million gallons), and Burma 770,000 gallons. So in 1905-6, the 
total traffic was 10,008,074 gallons, valued at Es. 1,53,73,114, the exports 
of cocoanut being 4,612,490 gallons, valued at Es. 70,62,430. 

OIL^CAKB (Poonac), — Incidental reference has been made to the 
objection to exporting oil-seed, instead of expressing the oil in this country 
and retaining the cake. But it may be contended that the present traffic 
is perhaps not quite so unsatisfactory as it might at first sight be supposed. 
In the present state of Indian agriculture oil-cake is less in demand than 
in Europe, and accordingly it may be more profitable to export the seed 
than were the oil expressed and dependence placed on the Indian markets 
for the disposal of the cake. As against that contention it may be urged 
that the surplus cake might be exported as a regular commercial article. 
India is at present, in fact, doing a fairly large trade in exporting oil-cake. 
In 1877-8 these exports were valued at Es. 4,30,399 ; in 1901-2 at Es. 
29,84,230 ; in 1902-3, Es. 34,22,616 ; in 1903-4, Es. 39,18,460 ; in 1904-5, 
Es. 43,08,621 ; in 1905-6, Es. 51,99,194 ; and in 1906-7, Es. 35,89,740. 
In 1905-6 a new item, consisting of oil-cake for manure, valued at Es. 
16,99,186, appeared, and in 1906-7 this became Es. 40,09,381. [Cf. Mollison, 
Agri. Ledg., 1899, No. 12.] 

The present traffic in oil-cake is comparatively unimportant. The 
total amount carried by the railways came to 1,864,415 cwt. in 1904-5; 
2,182,405 cwt. in 1905-6; and 2,008,579 cwt. in 1906-7, Calcutta and 
Madras (the seats of the oil industry of India) are necessarily most concerned 
in the exports. Calcutta supplied 810,158 cwt., and Madras 637,946 cwt. 
The Calcutta supply went chiefly to the province of Bengal, and the 
Madras to its own port towns. The exports coastwise were in 1904-5 
returned at 220,000 cwt. and in 1905-6, 112,005 cwt., the bulk being 
consigned from Madras to Bombay. 

O//- JJIs. — The fact that India exports so large a quantity of oil- 
seeds and again imports a considerable amount of vegetable oils, has often 
been commented on as one of the directions of future reform. The loss 
to India through this circumstance maybe said to be twofold : — (a) the 
loss of lucrative .employment ; (b) the loss of oil-cake that should more 
largely than at present be retained in India. Still it cannot be said that 
no progress has been made by India. In 1895 there were 163 oil-mills 
that gave employment to 3,368 persons, and in 1900 these had expanded 
to 212 mills and 5,084 employees. Eecentlythe data of official returns 
have been changed : only mills that employ 25 or more persons are re- 
corded. This has had the result of making a serious reduction in the 
number of oil-mills supposed to be at work. In 1903 there were by the 
new system 109 mills, 11 being worked by steam, with the total 
number of persons employed 4,985; and in 1904, 112 mills and 5,200 
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persons. The suburbs of Calcutta literally teem with private castor-oil Cast or on. 
mills. As manifesting tbeir importance, it maybe explained that while 
Calcutta exports a large amount of castor oil, practically no castor-seed 
leaves Bengal to foreign countries. Exports of castor- oil seed are made 
mainly from Bombay. 

A detailed enumeration of the oil-mills of India would dispel the errone- 
ous opinion that India is doing nothing in the direction of meeting its home 
markets for oils. A distinct advance has been made and is being main- 
tained in every corner of the Empire. 

CANDLE AND SOAP MAKING, — These are modern industries that 
are rapidly becoming of considerable importance. A striking evidence of 
the prosperity of the Burma candle trade may be had from the existence 
of an export trade in candles. 

Candle^ aking In India. — Except in the new industry of manufacture Candles, 
of candles from the mineral wax and paraffin that has recently assumed Parafan. 
considerable proportions both in Rangoon and Calcutta, India cannot be 
said to possess candle works of any great importance. Here and there 
all over the country the batti-saz still plies his craft of “ tallow dip ” making, 
but very few of these workers form candles by moulding. In Lahore and 
Bombay, candles are crudely moulded, and from time immemorial the art 
of rolling wax candles has been known and practised. One or two soap 
works have given attention to candle-making, but, as a rule, they employ 
mineral wax, and their candles have accordingly to be considered along 
with petroleum. (See Li e, p. 712.) 

While India, as a whole, is very far behind other countries in the pro- 
duction of candles, the demand for these articles is very considerable. Indian 
Imports : — The United Enngdom and Belgium are the sources of supply, imports, 
and the provinces that receive these are, in sequence of demand — first 
Madras, next Bombay, then Bengal, and lastly Burma. The imports have 
fluctuated between 8 and 12 lakhs of rupees in value each year during the past 
twenty-five to thirty years. It may be here added that Burma has, however, 
begun recently to export candles, and these are of course entirely mineral. 

The Exports were in 1900-1 valued at Rs. 15,157 ; in 1901-2, at Rs. 49,703 ; Exports, 
in 1902-3, at Rs. 4,41,863 ; in 1903-4, at Rs. 9,05,521 ; in 1904-5, at 
Rs. ,48,156 ; in 1905-6 at Rs. 16,53,646 (in which year the share of Burma 
was Rs. 16,37,755) ; and in 1906-7, Rs. 14,20,943. This traffic is mainly 
with China, the Straits Settlements, Ceylon, Australia and New Zealand, 
and is thus a new feature of India’s manufacturing enterprise. (See Coeos, 
p. 359 ; Rhus, p. 914.) 

Soap. — ^As already observed, to the Natives of India as a whole, soap is oa-p. 
not of much importance, and soap substitutes (natural earths or vegetable 
materials), as a rule, take its place. Still, the art of soap-making has been 
known and practised from a remote antiquity, the impure article produced 
being used by the washermen and dyers. Trade statistics show, however, 
that India’s demands on foreign countries for soap are very considerable 
and yearly expanding. In 1876-7 the Imports were valued at Rs. 3,32,791 ; 
in 1901-2 at Rs. 17,61,427, or an annual average expansion of 17 per 
cent, ; in 1902-3 a still greater expansion, the imports having been then 
valued at Rs. 22,67,801 ; in 1903-4 they became Rs. 26,56,673 ; in 1904-5, 

Rs. 27,23,705 ; in 1905-6, Rs. 31,90,890 ; and in 1906-7, Rs. 32,28,156. Distribution. 
Almost one-half the total imports are, as a rule, taken by Bombay, one- 
quarter by Bengal, and of the remaining quarter about one-half goes to 
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OILS, OIL-SEEDS AND PERFUMERY 

Burma. At the same time India exports soap, though the traffic is not 
extensive nor very prosperous. [0/, A. Watt, AH of Soctp-M dicing, 1901 ; 
see also Mgle ar elos (p. 27) ; Agave (p. 35) ; AlkaUs (p. 49) ; Cinna- 
momu (p. 313) ; Cocos nucifera (p. 359) ; Pish (p, 547) ; Pinus (p. 890) ; 
Rosa (p. 926) ; esamum (p. 986).] 

ESSENTIAL OILS AND PERFUMERY —This classification is con- 
venient rather than logical. The separation between perfumes, cosmetics 
and condiments is often extremely difficult and even sometimes undesir- 
able. Though most of the articles indicated may yield oils chemically, 
they are often used without having their oils extracted from them, just as 
sesamum seeds are eaten in certain Native sweetmeats, where they serve a 
purpose similar to the raisins and caraways in European cakes. 

The Imports of essential oils, essential seeds and of perfumery are of 
far less consequence than the exports. In 1901-2 the combined imports 
were valued at Rs. 5,11,456 ; in 1902-3 at Rs. 4,96,622 ; in 1903-4 at 
Rs. 6,56,617 ; in 1904-5 at Rs. 5,88,633 ; in 1905-6 at Rs. 5,94,433 ; 
and in 1906-7, Rs. 6,34,111. The Exports were valued in 1901-2 at 
Rs. 22,44,404 ; in 1902-3 at Rs. 20,66,970 ; in 1903-4 at Rs. 20,71,940 ; 
in 1904-5 at Rs. 23,50,385 ; in 1905-6 at Rs. 29,46,855 ; and in 1906-7, 
Rs. 28,98,944. It is interesting also to observe that the exports of essential 
seeds have been steadily improving for some years. In 1876-7 they stood 
at Rs. 29,437 ; in 1901-2 at Rs. 14,58,241 ; in 1902-3 at Rs. 11,83,190 ; 
in 1903-4 at Rs. 12,32,950 ; in 1904-5 at Rs. 16,09,137; in 1905-6 at 
Rs. 20,74,818 ; and in 1906-7 at Rs. 19,20,257. The chief seeds exported 
under this heading are Caraway (p. 284) ; Ajwaii (p. 285) ; Coriander 
(p. 427) ; Cu in (p. 443) ; Fennel (p. 552) ; Ni er {Nigella, p. 811) ; Aniseed 
{Pimpinella, p. 887) ; Penn reek (Trigonella, p. 1081) ; and the like. 

Perfu ery is one of the most ancient and honourable of Indian 
crafts, and one which attains greatest importance at the present day in 
Northern India. It is perhaps hardly necessary to go further back than 
to the Ain-i-AJchari (Blochmann, transl, 73-89, etc.), where we read that 
the great Emperor encouraged and fostered the art of preparation of per- 
fumes and scented oils. This gives the suggestion of the two methods of 
separating perfumes having been known from very ancient times, namely 
enfleurage and distillation. One of the earliest and most instructive 
accounts of the former, as far as India is concerned, was written by Dr. 
Jackson of Ghazipur, in a letter to the editor of the Asiatic Journal of 
Calcutta for June 1839 (in Edinb. New Phil. Journ., 1840, xxix., 198-9). 
The following describes the method pursued in the preparation of jasmine. 
“ The Natives never make use of distillation, but extract the essence by 
causing it to be absorbed by some of the purest oleaginous seeds, and then 
expressing these in a common mill, when the oil given out has all the 
scent of the flower which has been made use of.” Dr. Jackson gives, 
particulars of the operation — layers of sesamum seed (see p. 986) “ wetted 
in water alternating with layers of jasmine flowers are covered over with 
a cloth and left for twelve to eighteen hours. It may be added that,, 
according to modern European experience, jasmine is one of the perfume- 
gelding products that must be treated by enfleurage, as it does not yield 
its perfume in water-distillation. 

Turning now to the distillation process, Hoey {Monog. Trade and Manuf^ 
N, Ind., 107-8) gives an interesting account of the gandhi ot itarfarmh and 
his art and trade. He buys flowers from the malis (gardeners) and mamci- 
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U LLATA 

factures from these, by distillation, their resjpective perfumes. Into the Sandai-wood. 
still is placed the zdmin or mdwa of all itar, viz. sandal itar^ manufactured 
at Kanauj. The flowers are thrown into the cauldron on the fire and 
their perfume comes off in steam and passes through the worm into the 
copper hhapha, and there combines with the sandal itar. On cooling, the Attar of Eoses. 
perfume is separated from the water by skimming the surface. In some 
localities, in place of sandal, lemon-grass is used as an adjunct, especially 
in the production of attar of roses. 

Jaunpore and Ghazipur might be described as the chief manufacturing chief Perfumes, 
localities, Delhi, Amritsar and Lahore the distributing centres, and 
Bombay the emporium of foreign transactions. The following are some 
of the more important ingredients and materials in Indian perfumery : — 

Cassie {Acacia Farnesiana, p. 14) ; ael {Mgle Marmelos, p. 27) ; G-alangal 
(p. 60) ; Himalayan Dhup {Jurinea) ; Altingia (p. 61) ; Aquilaria (p. 72) ; 

Arachis (p. 82) ; Cinnamo u (pp. 315-6) ; Citrus (p. 327) ; Lemon, Eusa, 

Citronella Oils, etc. (pp. 451-62); Jas inum {motiya, juhi, and chant- 
beli) ; Michelia {chamfa) ; i usops {maulsari) ; Lawsonia {henna, p. 707) ; 

Ilang-ilang {Cananga) ; Keura (Pandanus, pp. 188, 777) ; Musk (p. 786) ; 
the pikenard (p. 792) ; Patchouli {Pogostemon, p. 904) ; Rose Attar 
(p, 926) ; andal-wood (p. 977) ; ut (p. 980) ; Sesamum (p. 986) ; Vetiveria 
(p. 1106). [Cf. Sawer, Odorography, 1892 ; Scient. American, Cycl. Receipts, 

1899, 383-5 ; Gildemeister and Hoffmann, Volatile Oils, 1900 ; Hooper, 

The Perfumes of the Moghuls, in Calc. Rev., Oct. 1904.] 

L NLAN lAU IJlATA, JOinn.; FIB^ 

Prain, Beng. Plants, i.,559 ; Cooke, FI Pres. Bomb., 1903, i., 590; Eubiace^. ^ ^ 

Chay-root or Indian Madder, chirval, surbuli, halhenyoTc, saya, etc. A 
common biennial, met with from Orissa and Bengal southward to Ceylon, 
also in North Burma. 

The root-bark, with alum as a mordant, gives a beautiful red Dye, formerly 
much employed in Madras for dyeing handkerchiefs (the bandana handkerchiefs 
formerly famed). Though met with in Bengal, it is not used for dyeing in that 
province. It is somewhat extensively cultivated in sandy situations on the Cultivated. 
Coromandel Coast, as at Nellore and Masulipatam. Previous to sowing, the land 
is manured, generally by penning cattle or sheep, and thereafter thoroughly 
ploughed. The seeds are sown in August, on the ground having been well Seasons, 
moistened. After sowing it is again watered, and the process repeated three 
times daily till the young shoots appear, when water need then be given Irrigation, 
less frequently. Cow-dung should be mixed with the water once a day for 
the first fifteen days. Extensive watering is the chief feature of the culti- 
vation, but weeding has also to be constantly performed. The expense of 
cultivating an acre is naturally heavy (estimated at Rs. 28-7a.) compared with 
the returns. 

Only the bark of the root contains the dye. The Natives consider the roots Eoot-bark. 
of the wild plant best, and prefer to make their collections at the end of the 
second year’s growth. In dyeing, the Hindus use an aqueous solution of the 
coiouring matter, obtained by pounding the root in water. The fabric is steeped 
several times in this solution, then boiled for two hours in a similar solution and 
finally washed with clean water and dried. Various attempts have been made 
to introduce the dye into Europe, but these have been unsuccessful, due prob- 
ably to the fact that the root rapidly deteriorates when stored in damp situations. Deterioration. 
The tinctorial properties of the dye-stuff have been investigated by Hummel 
and Perkin. [Cf. Alexander Hamilton, New Acc. E. Ind., 1727, i., 370 ; Milburn, 

Or, Comm., 1813, 1., 277 ; Heyne, Tracts on Ind., 1814, 209; Pharmacog. Ind., 

1891, ii., 199 ; Hummel and Perl^, in Proc. Chem. Soc., 1893, 201 ; 1895, 150 ; 

Holder, Monog. Dyes and Dyeing, Madr , 1896, 2; Imp. Inst. Tech, ttepis., 

1 903, 207-9 ; Joret, PZ. dctna ete., 1904, ii., 349,] 
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OP RCULINA TURP THUM, Mmwo ; Prain, Beng. Plants, 
1903, ii., 731 ; Cooke, FI. Pres. Bomh., 1905, ii., pt. ii., 240 ; Ipomcea 
Turpethum, FI. Br. Ind., iv., 212 ; Talbot, List Trees, etc., 1902, 251 ; 
Rec. Bot. Surv. Ind., 1904, iii., 81. Convolvulace^. Turpetb Root or 
Indian Jalap, nisoth, teori, toJiri, cJiita hdnsa, nisottar, tikuri, shivadai, etc. 
Found tbrougbout India, ascending the hills to altitudes of 3,000 feet ; 
occasionally cultivated as an ornamental plant. 

The root (also root-bark), known as trivrit, has been used as a purgative, 
by Native practitioners, from time immemorial. Varthema [Travels, 1510, 
(ed. Hakl. Soc.), 106-7) mentions it by the name of turhidi among the spices 
of Cambay, and Garcia de Orta (1563, Coll., liv. ; also in Ball, Proc. Boy. 
Ir. Acad., 1889-91, 3rd ser., i., 677) gives an account of the plant and tho 
uses made of it. Two varieties have been described by most writers, sveta 
or white, and krishna or black. The white is preferred, as the black is con- 
sidered too drastic. As sold in the baz4rs, Turpeth consists of the root and 
stem of the plant cut into portions of about one-half to two inches in length. 
The market rate is about J to 1 anna per lb. [Of. Forster, PL Fsc., 1786, 77 ; 
Milburn, Or. Comm., 1813, i., 293 ; Paulus Mgineta (Adams, Comment.), 1847, 

111., 445-6 ; Pharmacog. Ind., 1891, ii., 527-30 ; Dutt, Mat. Med. Hind., 
1900, 203-4.] 

OPUNTIA, 3IilL ; FI. Br. Ind., ii., 657 ; Gamble, Man. Ind.Timis., 

1902, 382-3 ; Talbot, List Trees, etc., 1902, 180 ; Prain, Beng. Plants, 1903, 

1., 531 ; Cacte.®. Several species have been introduced into India and 
are now quite naturalised. In many portions of the hotter regions, such 
as in Madras, Bengal, the United Provinces and the Panjab, they have 
overrun immense tracts of country, and their eradication has in some cases 
become a serious problem. For their connection with the Cochineal 
insect, see Coccos cacti (p. 348). 

. illenii, Haw. The Prickly Pear, ndg-phand, pheni-mama, samar, zhor- 
hatheylo, ndga-dali, chappal, sha soung, lit wa, etc. This is the only species 
described in the Flora of British India. It is indigenous in America, but natural- 
ised all over India from Bengal and Madras to the Panjdb, and found on the 
Himalaya up to 5,000 feet in altitude. The fruit is edible, and can be employed 
in tho distillation of alcohol. The jointed, juicy, leaf-like stems, when deprived of 
then* spines* have generally been considered a useful Cattle Food, especially 
in times of famine. Mr. P. R. Mehta, however, in a report on prickly-pear feeding 
experiments carried on at the Poona and Surat Farms, gives a poor estimate of 
its feeding value. He states that the experiments conclusively prove that the 
prickly pear has hardly any value as a cattle food. A sample analysed by 
Leather gave the following result : — water, 16 '96 per cent.; organic matter, 
60'64 ; ash, 22-40. Hooper furnishes the following composition of the fruit from 
Nellore examined by him : — carbohydrates 41*89 ; fibre 32*00 ; albuminoids 6*26 ; 
fat 3*63 ; water 5*67 ; and ash 10*56 ; [Bept. Labor. Ind. Mus. (Indust. See.), 
1904-6,30). 

In India the plant is much used to form hedges about fields and for fences 
rotmd homesteads. Gamble states that the chief interest in OputiUn, to the 
Forest Officer, has been in the hope that it would assist in the reproduction of 
forest trees, by protecting the young seedlings from cattle. A coarse Fibre 
can be obtained from it, which might prove useful as a paper material. [Cf. 

Burma and its People (ed. Theobald), 1883, ii., 441 ; De Candolle, Ongr. 
Cult. Plants, 1884, 274 ; Asa Gray, Scient. Papers, 1889, i., 312 ; Kew Bull., 
165-73 ; Pharmacog. Ind., 1890, ii., 99; The Scrub Exterminator, Agri. Dept. 
Madras Bull., 1891, 23 ; Voelcker, Improv. Ind. Agri., 1893, 193-4; Bourne, 
Bept. on Destruct. of Prickly Pear by Cochineal Insect, Offic. Govt, of Madras 
Bev., Avt.$. 5, 1897 ; Dodge, Useful Fibre Plants of the TForZd, 1897, 253 ; Maiden, 
Study of Prickly Pears Naturalised in New S. Wales, Dept. Agri. Sydney, Misc., 
1898, 263 ; Woodrow, Qard. in Ind., 1899, 336-7 ; Mehta, Prickly Pear and 
Aloe as Cattle Fodder during Scarcity, in Dept. Land Bee. and Agri. Bomb. Bull., 

1903, No. 22.] 
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^ ORY A, Linn, ; FL Br. Ind,, vii., 92-4: ; MattEiolus, Comm, on D.E.P., 
Bioscorides^ i., 401-3, and t. ; Rumpliins, Herb. Amh., v., 196— v., 498-654u 

301 ; Duthie and Enller, Field and Garden Crops, 1882, a., 15-20, t. iv. ; 

Dnthie, Fodd. Grass. N. Ind., 1888, 20; Lisboa, Bomb. Grass,, IS96, 

37-8 ; Henze, Les PI. Aliment, des Pays Chauds, 1899, 14-116 ; Semler, 

Prop. Agrih, 1903, iii., 1-48; Prain, Beng. Plants, 1903, ii., 1184; 

GtRAMINE^. 

While botanical writers have described some twenty species of the 
genus Oryza, Bentbam and Hooker {Gen. PI, iii., pt. ii., 1117) say that 
scarcely five of these can be easily distinguished and even these are very Distribution, 
generally viewed as varieties of but one species, O. sativa, Linn. The 
chief forms are met with in the East Indies, though some are indigenous 
Co Australia and most have been widely cultivated from ancient times in 
Che warmer regions of both hemispheres. 

Species and Varieties. — There may be said to be four fairly easily 
recognised forms of Oryza in India : — 

Oryza coaretata, Roxb., FI. Ind., ii., 206 ; 0. triticoides, Griffiths, Notulce PL Indus 
Asiat., 1851, pt. iii., 8 ; Icon., t. 14-2 ; Prain, Z.c. ; FI. Br. Ind., vii., 93. It is Valiev 
known as nanoi (Indus valley), natsaha (in Burma); maniklal (the plant), and 'R.ipfi 

(the grain) in Patuakhali, Dacca. ^ F ^ WilUilice. 

In this grass the margins of the leaves are spinose-serrate. It frequents the 
margins of rivers and is essentially an aquatic plant. GrifiSth had grave doubts 
as to the propriety of treating it as a species of Oryma, and suggested the genus 
ScieronHyiiunt. Roxburgh gives the delta of the Ganges as its habitat, and 
says it was first discovered there by Buchanan-Hamilton in 1796. He then 
adds that he had failed to find that the plant was put to any economic use or 
to discover an Asiatic name for it. 

In 1895 Mr. J. E. O’Conor (at that time Director-General of Statistics) pro- Rediscovery, 
posed to have all the articles of official returns that appeared under “ Others ” 
investigated. He undertook to have specimens sent to me for determination. 

Almost the first, imder edible substances, that came to hand was a cereal from 

Karachi. This was stated to be a wild grain collected from the swampy margins 

of the Indus and carried all over India to be eaten by the Hindus during certain 

ceremonial occasions. At first sight it looked like a form of wheat, but Sir George 

King and Lieut. -Col. D. Prain, who kindly examined it with me, suggested that it 

most probably would prove a form of rice. Botanical specimens came to h d 

in June 1895, and were at once seen to be the long-lost species o. c-onretuttn, Roxb., 

which, because of its resemblance to wheat, had also been called O. Mticoides. Distribution. 

Through subsequent investigations this interesting plant was found prevalent 

in the Indus valley ; nowhere in the river basins of South India ; occasional in 

the Sundribans (Saugor Island) and the lower Gangetic basin ; and common 

near Khaton and Moulmein in Burma. It seems probable, however, that the Simulates Wheat. 

resemblance of the grass to wheat may have originated the belief that wheat 

was indigenous to the Indus basin. Thxis, for example, De Candolle (Grig. 

Cult. Plants, 356) while discussing the origin of wheat, observes that “ Strabo (ed. 

1707, ii., 1017), bom 50 b.c., says that, according to Aristobulus, a grain very 
sirnilar to wheat ^ew wild upon the banks of the Indus on the 26th parallel of 
latitude.” And it is certainly remarkable that until the discoveries briefly 
narrated above, the wild rice of the Indus should have remained unknown to the 
botanical world while it was actually being traded in all over India. 

Samples of the nanoi rice were sent to Church [Food-Grains of India, suppl., o^e ’ try. 

1907, 6) for chemical examination, and the result showed that it is by no means 
an unwholesome article of food, though the edible portion, relatively to the husk 
and fibre, is exceptionally low. The nutrient ratio was found to be 1 : 7*6, while 
the nutrient value worked out at 84*9 

. anifia , Nees. A species found on dry soils at altitudes up to 3,000 'W'ild ill 
feet. Specimens have been collected from Sikkim, Assam, Burma, Bengal 
(Parisnath and R4jmah41 lulls), Malabar and Courtallum. It is perennial witti 
almost woody root-stock and thin, round, firm, branching stems. The surface 
of the inner glume, though glabrous, is rendered woolly-looking through, the 
presence of irregul^ roundish granulatio . 
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. latifolia, Desv., Journ. Bot,, 1813, i., 77 ; 0. offlicinalis, Wall. A tall, 
sparsely branched species with very broad multi-nerved leaves and profuse (almost 
umbellate! y) branched panicles ; surface of inner glume composed of parallel 
bands of squarish corrugations. The area of distribution, from the records of its 
collection, may be given as from Sikkinq. and the Khasia hills, Assam (Gowhatty), 
to Burma (Pegu and Arakan). It is in Akyab known as daung-saba^ and in 
Mergui as natsaba. 

O. s tiv , Linn. The Cultivated Bice, dJian, chdval, uri, sdthi, 
munj% shall, garri, ddngar, hhatta, tandula, arishi, nellu, biyam, ahki, saha, 
etc. Cultivated throughout India, but often met with also wild (or at all 
events feral) wherever marshy land occurs in tropical regions. The chief 
area of the Indian wild forms may be given as from Madras and Orissa to 
Bengal, Chittagong, Arakan and Cochin-China. Roxburgh was so satisfied 
that the wild stock was the parent of the cultivated that he described 
it alone, and gave only a few of the chief features of the cultivated forms 
known to him. Though the task of separating the wild and cultivated 
states into varieties or races is by no means easy, the wild forms examined 
by me may be here briefly indicated : — 

Var. a rufipogon. This seems to correspond to the plant of that name 
described by GrijBGlth. No specimen of Griffith’s plant is known to exist, but it 
is probably the source of the red-coloured rices of India. 

Var. /3 fatua ; Brain, Beng. Plants, ii., 1184. This is apparently the plant that I 
distinguished in the Dictionary as henaaiensis. Under this come by far the 
major portion of the submerged rices. It is the type most commonly spoken of, 
moreover, as “Wild Rice,” being found on the margins of tanks {jhiU) or fre- 
quently deeply submerged fields in Bengal, Madras and Burma. Its most general 
name is uri or jhara, but from Madras have come samples under the names 
nirvari or nivaru, and from Burma daung-sdba, daik-saha, nat-sdba and pago- 
shwc-hmat, names often also given to o. latifoUa. Wild rice is met with both 
bearded and beardless, as also red, white or almost black in colour. In fact, 
the grains of the wild and cultivated plants cannot be distinguished except per- 
haps by the cultivators, who in this matter seem to possess an intuitive know- 
ledge. C. B. Clarke said, “ I do not know how, in the young state, the cultivator 
tells the uri from the aman. I cannot.” 

Var. 7 plena. This is given by Praia to include the “ Double Rices.” A 
cultivated rice exists in Chittagong with from 2 to 7 ovaries. 

Var. 5 abuensis. Probably the most temperate form of wild o. aaUva as yet 
collected. It is a much smaller plant than the prevalent wild form (/3), and may 
be the source of many of the best qualities of awnless chotan dman or rowa rices 
of Bengal and of the superior qualities of Upper India, Madras and the hills 
generally. This is probably the plant of which there was a good deal written 
some short time ago under the name of “ Hill Rice.” 

The names thus suggested for the above four forms of wild o. aaUva are purely 
provisional, since the classification by no means provides a place for all the 
distinctive forms of the cultivated plant. Roxburgh adopted what is perhaps 
the most convenient classification of the latter, viz. a system based on their 
peculiarities of cultivation, the early and the late rices. He specialises sixteen 
forms. The late rices are the “ great crop.” Of these, he mentions eight all of 
which are awnless and afford, when cleaned, white grains. Of early rices, four 
are awned and yield red or coloured grains : one is awmed but yields a white 
grain, while three are awnless and afford white grains. Of the late rices, four 
have coloured and four white husks ; of the early, six have coloured husks, two 
are white or pale. The general conclusion to be drawn from an analysis of 
Roxburgh’s cultivated rices shows that the progression in value is from the 
awned to the avmless forms, and from the coloured to the colourless. 

istory. — Writers are agreed that the earliest mention of rice cultivation is 
connected with China, where, according to Stanislas Julien, a ceremony was 
established in 2800 B.c. by Emperor Chin-nung, in which the sowing of five kinds 
of grain, one being rice, is the chief observance. This, together with the well- 
known adaptability of large portions of China to rice cultivation, led 33e Candolle 
to presume the plant may have been a native of that country. He does not, 
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OLDEST KNOWN SPECIMENS 

however, restrict its wild habitat to China, but admits it has been found both in 
India and Australia under such conditions as to allow of little doubt that it is 
native to these countries as well. De Candolle simply affirms that rice cultivation 
in India, though subsequent to that of China, has been a valued crop since the 
classic period. It is pointed out in the Dictionary that in spite of the tempta^ 
tion to derive the Arabic {al-ruzz, aruzz^ uruzz, wiz, etc.), Greek {6pv^a) and 
European names (rice, riso, riz, etc.) from the Tamil arisi, modern philologists are 
agreed that they cannot be so derived, but come from the old Persian word 
virinzi or mrinza, the modern equivalent of which is hirinj. Sir C. J. Lyall 
states {D.E.P., lx. 518) that is exactly the equivalent we should expect 

of the Sanskrit word for rice, vrihi, and the names point to the time when the two 
branches of the Aryan race dwelt together and developed the respective peculi- 
arities oi their languages from a common or original tongue. The Persians did 
not bonow the cultivation of rice from the Indians ; the plant existed in. the 
region where the two races dwelt together before their respective migrations. In 
other words, there is no evidence to show that its cultivation in Southern Asia 
was not so ancient as to havo allowed of its diffusion into the Aryan home at a 
period prior to the division of that branch of the hximan family. The chief ob- 
jection to this hypothesis, viz. the absence of any pointed allusion to so valuable 
a plant in the earliest Vedas, is not serious, since a pastoral people, like the early 
Aryan invaders, may not have appreciated its importance till they settled down 
and took to agricultural pursuits. Perhaps the oldest actual samples of rice are 
those collected by Stein at Kara-dong (Ancient Khotan, 1907, 448). These would 
appear to have been engulfed by sand about the close of the 8th century. Then, 
approximately in the same part of Eastern Turkestan, was found The Bower 
Maniiscript (Hoernle, transl., 123-4), believed to date from about the 5th 
century. In that work frequent mention is made of “ fried paddy” in the pro- 
duction of a drug used in the cure of coughs. 

It may be repeated, however, that the chief wild habitat of the plant 
to-day is roughly from Southern India to Cochin-China — we have no record 
of its existence as a wild plant in Turkestan or anywhere in Central Asia. 
But in passing, it may be added that the habitat of the wild plant in India 
coincides with the region through winch the Dravidian invaders passed till they 
culminated in the Tamil civilisation. Cultivation appears, in fact, to have 
spread eastwards to China perhaps three thousand years before the Christian era, 
and, at perhaps a slightly more recent date, westwards and northwards through- 
out India to Persia, Central Asia, Arabia, and ultimately to Egypt and Europe. 
An early record of the exports of rice from India is the passage in the Erythraean 
Sea (ed. McCrindle, 113). This may be put at 60 a.d., and refers to Gujarat. [(7/. 
Acc. Ind. and China by Moh. Trav. in dth Cent. (Renaudot, transl. ), 1733, 13 ; 
Vertomannus, Travels, 1503, xnEakl. Voy., iv., 1811, 577 ; Ain-i-Akhari, 1590, 
(Jcurett, transl.), ii., 121, 350; Pyrard, Voy. E. Ind., 1601 (ed. Hakl. Soc.), i,, 
326-7, etc. ; Jahangir, Memoirs (Price, transl.), 1829, 98 ; Mandelslo, Voy. E. Ind., 
in Olearius, Hist. Miiscovy, etc., 1662, 62, 86 ; Fryer, New Acc. E. Ind. and Fera., 
1675, 119 ; Tavernier, Travels (ed. Ball), 1676, i., 282, 391, etc.; Herbert, 
Travels, 1677, 310 and t. ; Alexander Hamilton, New Acc. E. Ind., 1688-1723, 
i., 161 ; Ovington, Voy. to Suratt, 1689, 397 ; Symes, Emh. to Ava, 1800, ii., 307 ; 
Turner, Eirib. to Thibet, 1800, 24-6 ; Joret, Lea PI. dans VAniiq., etc., 1904, ii., 
242-314.] 

PPOPBPTIBS AND USES. — ^The grain of rice is one of the chief articles of 
human food throughout India, while in many parts (e.g. Manipur) it was in 1882 
one of the chief foods given to horses and even to cattle, and throughout India the 
straw of the better qualities is invariably jcollected, cut into small pieces and 
given to cattle, along with several flavouring liquid preparations, oil-cake or 
grain, designated the currie stuffs. The chaff and waste obtained in winnowing 
and husking also constitute important articles of human and cattle Food. But 
husking is a troublesome process. In India a large part of the rice sold in shops 
and exported to Europe as an tide of human food has been prepared by being 
first half boiled, then dried in the sun, and finally husked by the ordinary pestle 
and mortar. Such rice is, in trade, termed “par-boiled.” Husking without 
boiling is a tedious process when done by hand. In Yarkand there is a mechani- 
cal contrivance for husking rice in which water is the motive power. In the 
plains of India, rice is frequently husked by the same appliance as is used in 
poun<tog bricks. A pestle suspended from the end of a beam, worked by the 
foot, is made to fall with considerable force on the grain. A woman, standing at 
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the further end of the heavy beam, alternately rests and removes her weight from 
its extremity, thus causing the pestle to rise, then fall on the rice, while a second 
person attends to the grain, sweeping it into a little mound under the stroke of 
the pestle. 

The preparations of rice made in India are very numerous. Dutt {Mat, 
Med. Hind., 1900, 268-9) gives the vernacular names of various medicinal ones 
and their properties. Their use in brewing and distilling is, in India, almost 
universal. Spirits from rice (aura) are alluded to by Linschoten as having been 
largely consumed in Southern and Western India three hundred years ago, while 
sura is frequently mentioned in the Institutes of Manu — a work written (the earlier 
portions of it, at least) some fifteen hundred years ago. At the present day a kind 
of beer {pachwat) made from rice is extensively consumed. [Cf. Ray, Hindu Method 
of Manuf. Spirit from Rice, in Journ. As. Soc. Bang., n.s., 1906, ii,, No. 4, 129-42.] 
See Malt Liquors (pp. 757, 760), Spirits (pp. 1043, 1045, 1046), and Vinegar (p. 1111). 

The properties and uses of rice are, in fact, extremely varied, and to the people 
of India an infinity of forms, many of which have each some special merit, A 
Dye is made from the husk, and the straw (even the stubble and roots) may be 
used in paper-making. (For Baskets, see p. 116 ; Mats, p. 776.) As an edible 
grain there may be said to be three chief grades — the finer qualities or table 
(Fatna) rice : the lower grades suitable for distillation or for the manufacture of 
starch (Blount and Bloxam, Chem. for Engin. and Manuf., 1900, 186). The rices 
of Burma are employed for distillation (and for that purpose very largely go to 
Holland and Germany) and for conversion into starch (mainly to England). They 
are thick, coarse, highly glutinous rices, and when boiled assume a heavy, some- 
what repulsive appearance to persons not accustomed to them. Such glutinous 
rices are, however, much prized in the manufacture of Cements. A special Indian 
cement is made from the water in which rice has been boiled, mixed with a small 
quantity of pure lime (see p. 293). Black Burmese rice (Kew. Bull., 1892, 232-4) 
may be spoken of as an exceptionally glutinous grain. 

Leather {Agri. Ledg., 1903, No. 7, 175-8) gives the following chemical analysis 
of rice : Undecorticated (fine sorts) : — moisture, 12*55 per cent. ; oil, 2*14 ; albu- 
minoids, 6*35 ; soluble carbohydrates, 65*29 ; woody fibre, 7*84 ; soluble 
mineral matter, 1*39 ; sand and silica, 4*44 ; total nitrogen, 1*09 ; albuminoid 
nitrogen, TOl. Decorticated (fine sorts): — moistixre, 12*25 per cent.; oil, *92; 
albuminoids, 6*45 ; soluble carbohydrates, 78*83 ; woody fibre, *21 ; soluble 
mineral matter, *82 ; sand and silica, *51 ; total nitrogen, 1*1 A; albuminoid 
* nitrogen, 1*03. Further analyses of coarser kinds of rice, rice husks, bran and 
straw, will be found in the same article. Following up these results, Hooper 
{Rept. Labor, Ind. Mus. (Indust. Sec.), 1906-7, 11) gives particulars of the com- 
parative nutritive value and glutinosity of some of the chief kinds of rice. Certain 
forms were found to be more nutritious than previous analyses would indicate. 
Hanausek {Micro. Tech. Prod. (Winton and Barber, transl.), 1907, 42) gives 
interesting particulars of rice-grains as seen under the microscope. {Cf. Church, 
Food-Grains of Ind., 1886, 66 ; Dodge, Useful Fibre Plants of the World, 1897, 
254 ; Browne, Prop, and Util, of Rice Oil in Louisiana, Planter and Sugar Manu- 
facturer, 1905, xxxiv,, 352-3 ; Excise Admin. Repts. Beng., Burma, etc.] 

CULTIVATION, 

Eice “ is essentially a crop of damp tropical or semi-tropical climates. 
Tbe finest varieties and tbe largest yields are produced in tracts wliicli, 
during the growing season, afiord a moderate degree of sunshine and a 
damp, warm atmosphere. Eice is therefore the staple crop of all areas 
of heavy and assured rainfall ; but good crops are produced in districts 
which receive moderate or even light rain, when this can be assisted by 
sufficient irrigation.” 

“ Eice is sown in three ways — broadcast, by drill and by transplanta- 
tion from a seed-bed where it has been broadcast sown. As a rule, the 
first method is practised on inferior soils, or where labour is scarce. Eice 
is drilled in some districts of Bombay, but this system is not common. 
The third method is much more usual than the others and is less risky. 
Broadcast or drilled rice requires 80 to 120 lb. of seed per acre, while the 
seed -rate of the transplanted crop varies from 30 to 80 lb. per acre.” 
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“ The yield in different tracts, from different soils, and from different 
methods of cultivation varies very greatly. In good soil an average trans- 
planted crop yields probably about 2,400 lb. of paddy per acre in a favour- 
able season. Broadcast and drilled rice yield much less ” {hn'p. Gaz. 
Ind., 1905, iii., 26-9). 

In recent agricultural statistics it is shown that the net area cropped 
Ln British India amounted, in 1905-6, to 207,683,741 acres. Of this, 
73,400,522 acres were found to be under rice. In the Native States in 
the same year the net area cropped amounted to 12,015,009 acres, and the 
area under rice to 717,767 acres. Thus, out of a total area of 219,698,750 
acres under crops, rice occupied 74,118,289 acres, or over one-third. But 
so large a percentage averaged for the whole of India is misleading. Rice 
is almost concentrated into Bengal. In fact, with the exception of Madras 
and Burma it is in the other provinces of India unimportant relatively. In 
the Agricultural Statistics (published by the Government of India) two sets 
of figures are given, viz. {a) the surveyed areas from which we obtain the 
total rice area of 73,400,522 acres ; (b) estimates of area and yield framed 
by the local authorities (township officers, etc.). In the case of Burma, 
the local estimates are usually considerably below the surveyed areas (in 
fact, they do not deal with the whole of the province), but these estimates 
are instructive. The following are the figures (estimated) of the four chief 
rice areas for 1905-6: — Bengal, 25,150,600 acres; Eastern Bengal and 
Assam, 15,960,200 acres ; Madras, 6,604,400 acres ; Burma, 6,713,400 
acres ; giving a total of 54,428,600 acres and a yield of 433,138,300 cwt., 
and in 1906-7 a total of 54,521,600 acres and 430,258,000 cwt. In the 
case of Burma the surveyed area was 9,283,801 acres. The Final General 
Memorandum, issued by the Commercial Intelligence Department, esti- 
mates the total area in the four chief centres of production as having been in 
1905-6, 54,428,600 acres, and the yield as 375,198,300 cwt. of cleaned rice ; 
and in 1906-7, 54,535,400 acres and 368,334,000 cwt. 

Bengal {excluding Eastern Bengal and Assa ). — Area. — The normal 
area cultivated with rice in the province of Bengal (according . to the 
Season and Crop Report for 1905-6) has been estimated at 26,308,800 acres, 
and as the total area in Bengal under cultivation in that year amounted to 
45,287,000 acres, it is thus seen that rice comprised over 58 per cent, of 
the actual cropped area of the province. The Final General Memorandum 
for 1906-7 stated the estimated area in Bengal as 24,506,200 acres, and the 
yield as 195,461,600 cwt. of cleaned rice. This represented 34*8 per cent, 
of the rice area of British India. The Season and Crop Report for 1906-7 
gives the normal area as 25,919,600 acres, which would consist of 21,301,700 
acres of winter rice and 4,617,900 acres of autumn rice. The forecast of 
the winter rice alone for 1905-6 shows a total of 20,043,400 acres, which 
represented 28*5 per cent, of the total area under this particular crop in 
British India. The corresponding estimate for 1906-7 was 19,845,300 
acres of winter rice. The chief districts in 1905-6 were Midnapur, 
1,365,300 acres; Ranchi, 1,240,900 acres; Gaya, 1,151,600 acres; Sha- 
habad, 1,132,000 acres; Darbhanga, 961,400 acres ; Cuttack, 952,200 
acres; Hazaribagh, 950,400 acres; Manbhum, 929,100 acres; and 
Bard wan, 807,700 acres. 

Eastern engal and Assa * — Area. — The Commercial Intelligence 
Department, Government of India, gives the extent of rice cultivation 
in 1906-7 (summer, autumn and winter crops together) as having been 
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THE RICE PLANT 

16,105,800 acres as compared with 15,960,200 acres in the previous year. 
The total yield came to 122,476,700 cwt. This represents 23 per cent, of 
the total rice crop of India. The forecast of the winter rice for 1905-6 
shows 12,226,200 acres, which represented 17*2 per cent, of the winter rice 
for the whole of British India. The chief districts were as follows : — Bakar- 
ganj, 1,436,900 acres ; Dinajpur, 1,160,000 acres ; Maimensingh, 1,130,000 
acres ; Sylhet, 1,098,400 acres ; Rangpur, 837,900 acres ; Rajshahi, 
636,900 acres ; and Tippera, 614,300 acres. 

Races Cultivated. — There are innumerable varieties of rice familiar to 
cultivators under various names, and possessing particular properties 
which make their cultivation suitable to particular localities. In the two 
provinces of Bengal, they may all be referred to three primary classes, 
according to the land on which they are grown, the season of year 
when reaped, and the period taken in coming to maturity. Thus : — 
(1) The dman (or winter rice) crop, sown on low lands in May or June 
and reaped in December or January. This is by far the most important 
crop. (2) The dus or hhadoi (in official statistics designated as autumn 
rice), or early rice crop, sown in April or May on comparatively high land 
and reaped in August or September. (3) The horo (or summer rice) crop, 
sown in swamps in January or February and reaped in April or May. 

An important feature of the Bengal rice crop is the fact that a large 
portion of the area bears two or more crops a year, a circumstance that 
has led to the expression of a ‘‘ vertical ” as compared with a “ horizontal ” 
area. In fact, it has been pointed out that a proprietor of an estate with a 
fairly mixed soil might have three, four, or even five harvests of rice 
every twelve months : — (1) dus, from July to August ; (2) chotan dman, 
from October to November ; (3) boran dman, from December to January ; 
(4) horo, from April to May; and (5) raida, from September to October. 

It has also been said that in many parts of Bengal two crops are all but 
universal, hence it may be inferred how misleading a hard-and-fast per- 
centage of rice area may be to the total cropped area. In the Indian 
Museum will be found a collection of rices made in 1872 and for some years 
subsequently. The collection finally brought together came to something 
like 5,000 forms. These are probably not all distinct, but even if halved, 
the number would still be sufficiently significant of the vast antiquity of 
the cultivation. A remarkable fact is that the dus, dman, and horo rices 
of one district are often so difierent from those of another, that if inter- 
changed the one may not grow on the fields where the other has flourished 
for centuries. Here the European farmer is confronted with a problem 
scarcely known to scientific agriculture; for the rice- cultivator of India 
will detect the one from the other with a perfectly marvellous degree 
of certainty. In Burma a few forms only constitute the chief crop, 
and to these the milling apparatus now in use have been adapted, 
and to such an extent that it is believed the Burma machinery would be 
quite unsuited to Bengal, and, further, that milling in Bengal on the 
European method would be impossible, unless a particular rice could be 
guaranteed in sufficient quantity to justify the preparation of the required 
special machinery. 

A. C. Sen gives an instructive account of the methods of cultivation in 
the Dacca district, and as that is more or less applicable to the whole of 
Bengal, as well as to Eastern Bengal and Assam, it may serve the purposes 
of this work better than a series of abstracts of the varying methods 
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ill many districts. He divides the crops into three groups^ subdividing 
each again into two sections. These are (1) dman, {a) long-stemmed and 
(h) transplanted ; (2) dus, (a) ordinary and (b) lepi ; (3) boro, (a) ordinary 
and ^b) lepi, 

A3fAJsr, — Long-stemmed dman is extensively grown in Dacca. Low 
lands, the sides of jJiils, and low plains on which 5 to 15 feet of water 
accumulate during the rains, are selected. The soil best suited is a 
stifE clay, deposited on the bottom and edges of jMls. At harvest- 
time only the ears with about 1| feet of the straw are removed. The 
remainder of the straw is generally gathered in heaps and burnt, and 
immediately after the field is ploughed, generally in December. It is 
again ploughed once or twice and left exposed till March- April, when 
the larger clods are broken. One or two more ploughings and harrowings 
are given, and the field is ready for sowing in April-May. About 15 seers 
of seed are broadcasted over a Ugha of land. In moist low-lying places, 
sowing takes place a month or even two months earlier, in Fehruary- 
March. Harvest is from 15th November to 15th January. When the 
seeds have germinated the field is rolled twice with the ladder, and 
when the plants are 5 to 6 inches high the soil is loosened by the rake. 
After this the only operation till harvest is a weeding, which may he 
dispensed with. The yield per bigha varies from 3 to 12 maunds. 

Transplanted dman is grown on two difEerent classes of land, in the 
upper reaches of the valleys of the Madhapur jungle and in the compara- 
tively high land and old dearahs of the Brahmaputra and its branches. 
The paddy in the Madhapur valley is a special variety, known as skaldan ; 
the transplanted paddy of other places goes by the general name of rowa. 
Seedlings are prepared in a nursery close to the rayiafs homestead, or 
in a corner of the field. The nursery is ploughed four or five times in 
April-May, and the next month, when a little rain-water has collected 
on it, the surface is levelled and plastered. Meanwhile the necessary 
quantity of seed (6 seers for every bigJia) is soaked in an earthen 
pot, drained, and kept covered with mats till it gernoinates ; then it is 
sown broadcast so thickly that the grains overlap. When the 
seedlings are 12 to 18 inches high, they are fit for transplantation. In 
the case of jungle valleys, the first thing done before transplanting is to 
repair the embankments thrown across for collecting water. The field is 
prepared by ploughing in the mud two or three times. The seedHngs are 
transplanted at the end of July about half a cubit apart either way, putting 
in three to four plants in the same place. The crop is harvested in 
November-December. In the case of dear ah land, two ploughings are 
given in the dry field, as soon as the previous crop, generally khesarij is 
taken ofi. On such lands two rain- crops are sometimes grown in the same 
field in the same season. As early as possible the field is sown with jute 
OT aus paddy. The jute or the paddy is harvested in July-August ; then 
the field is ploughed and transplanted with the dman crop. 

Aus , — -This kind of paddy is grown (1) on the high grounds of the 
Madhapur jungle, where sufficient water cannot be collected for the 
cultivation of sM paddy ; (2) on the comparatively high and sandy 
dearah lands, paddy cannot he grown on land on which more than 
2 feet of water accumulates during the early part of the rains. The 
land on which paddy grows is light and easily workable. It generally 
bears two crops in the year — dm pa^dy or jute during the rains and one 
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of tLe pulses or mustard during the cold weather. As soon as the rabi 
crop is off the held, it is ploughed and harrowed as rapidly as possible. 
Preparation must be hastened, especially on char lands, for here a late 
crop is sure to be lost by the rise of the rivers. Sowing time, therefore, 
varies. In the chars of Meghna, it may be sown as early as the middle of 
February ; in the highlands of North Manikgunge it may be delayed till 
the middle of April. As soon as the plants appear the field is rolled with 
the ladder, and a week after harrowed with the rake. After this it 
must be carefully weeded. Harvest extends from the middle of July to 
the middle of August. 

Boro. — The places in Dacca where this class of paddy is most extensively 
grown are (1) the sides of the jhils and streams of the Madhapur jungle ; 
(2) the chars and edges of the Meghna and its branches ; (3) in some 
of the chars of the Padma. The soil best suited is a mixture of clay and 
vegetable matter. As soon, as the rains are over, a plot, from which the 
inundation water has just receded, is chosen for a nursery, aquatic passes, 
etc., are removed, and the place worked into a soft mud. The seed is made 
to germinate and then sown broadcast. Thirty seers of paddy sown on 
a quarter higha of land give seedlings sufficient for transplanting two 
highas. The time for sowing is usually about the middle of October, and 
for transplanting, December- January. No tillage is generally needed for 
boro paddy. The harvest time is April-May and the yield per higha 
5 to 12 maunds. 

In some of the islands of the Padma, large areas of land may be seen on 
the same level with the water at low tide covered by a soft and deep mud. 
The raiyats have discovered a method of cultivating paddy on these known 
as lepi. All that is done is to sow the seed broadcast and plaster (lepa) 
the mud over it. Before sowing the seed, it receives the same treatment 
as described above for boro and rowa paddy. [Of. C. B. Clarke, Kew Bull, 
1888, 284-91 ; Sen, RepL Agri. Stat. Dacca, 1889, 28-33 ; Cult and Prep, 
of Rice in Beng., J ourn. Agri.’Hort Soc. Ind,, 1890, viii., 397-405 ; Basu, Agri. 
Lohardaga, 1890, pt. 1, 54-63 ; 1890, pt. 2, 26-8 ; Banerjei, Agri. Guttach, 
1893, 64-74 ; Admin. Rept. Beng., 1901-2, 12-4 ; Boy, Crops of Beng., 1906, 
1-29 ; Maxwell-Lefroy, Rice Bug, Mem. Dept. Agri. Ind., 1908, ii., 1-13.] 

Assa . — By way of affording a comparison with the particulars already 
given regarding Bengal as a whole, the following brief statement of the 
Assam Valley may be furnished. Darrah (Ann. Rept., 1887-8) discussed 
the Assam rices under two sections which practically correspond with 
the chief Bengal crops, viz,, early or summer, and late or winter rices. 
He subdivided these into the two great sections of the province, the 
Brahmaputra valley— Assam — and the Surma valley — Sylhet and Cachar. 
Of the rices of the Brahmaputra valley, he enumerates three— 
ahu, bao. Sali is the general term applied to all transplanted rice grown 
on land lower than that required for ahu and higher than needed for hao. 
It is sown about May and June, transplanted in July and August, and 
reaped in December and January. Ahu is the name given to the numerous 
kinds of rice which grow on high lands, require little rain, and are sown 
from March to June and reaped June to September. It is usually sown 
broadcast, but sometimes transplanted. Bao comprises the varieties 
grown on the lowest land which will support rice. It is sown in March- 
April, cut in , November-December. When transplanted, the operation 
is performed in July and August. Of the Sylhet or Surma valley, there are 

830 



UPPER INDIA 


low-land and Eigh-land dus, murali, sdil, low-land and high-land dmaUy 
Jcataria and sdil hura. High-land dus is sown in the higher parts of Sylhet 
usually broadcast hut occasionally transplanted. It is put down in March 
and April, harvested in August-September. Low-land dus is grown in 
the lower parts of the district, but is never transplanted. It is sown in 
January-February, cut in May-June. Murali is generally sown on 
lower land than in the case of dus of the high-land form, but on higher 
than the low-land. It is put down in February-March and cut in 
June- July. Sail is always transplanted; sown in April-May, trans- 
planted July-August, and reaped November to January. It is grown 
on land almost as high as dus land. Aman, like dus, is referred to two 
sections, according as grown on high or low ground. In the higher 
parts it is transplanted like sail, but sown and gathered about a month 
earlier than that crop. In the lower parts of the district one variety is 
always sown broadcast, viz. the long-stemmed kind. Kataria is a form 
of dman sown in April-May, transplanted in May-June, and reaped 
in October-November. Sdil hura is grown on the very lowest land and 
is generally irrigated ; sown in October-November, transplanted in 
December-January, and cut in April-May. The lands used are those 
portions of the haors, or large natural depressions in Sylhet, which are left 
dry by the receding of the water in the cold weather. 

The Cachar rices enumerated are dumai, murali, asra and sail. Dumai 
oomprises the Cachar rices which correspond with the forms of dus 
60 wn ‘broadcast on high-lands in April-May, never transplanted, and 
reaped in July-August. Murali is sown in March-April, some- 
times transplanted about May and reaped in June-July. Asra is 
«sown in March and April on low-lying lands, never transplanted, and 
reaped in December. Sdil is practically the same as the sdil of the 
Brahmaputra valley and the sdil of Sylhet. [Of. Sen, Final Rept. Settl., 
Jaintia Parganas, 1892-7, 8-9; Banerjei, Final Rept. Settl., Cachar Dist., 
1894-9, 65, 111.] 

United Provinces- — The area in 1905-6 was 7,078,563 acres: 4,252,528 
-acres in Agra, and 2,826,035 acres in Oudh. In Agra the largest areas 
occur in Gorakhpur, 976,423 acres; Basti, 700,314 acres ; Allahabad, 
285,503 acres ; and Azamgarh, 277,401 acres. In Oudh : Gonda, 565,895 
nacres; Bahraich, 236,399 acres; Sultanpur, 277,039 acres; and Barabanki, 
262,225 acres ; etc. 

Methods of Cultivation . — Duthie and Fuller give a full and comprehen- 
.eive account of the cultivation in these provinces ; the races are very 
numerous, strongly marked, and maybe assorted under three groups : — (1) 
those with a tall habit of growth, with the ear protruded from the sheath, 
feathery and drooping, and with thin usually yellow -husked grain ; (2) 
■those with a shorter habit of growth and stouter stems, with the ear not 
so prominent and carried more erect than that of the preceding, and with 
thick yellow or red-husked grain ; (3) those with short, strong stem, ear 
partially enclosed in the sheath and grain-husk, dark-coloured or black. 
The first are most highly prized, the commonest being known as naha, 
hdnsrmtti, hansphal and jMlma. Of the second, seondhi and sumhdra are 
i}he principal, while sathi is the most important of the third. Munji is a 
iterm of varying meaning, denoting in some places high-class rice, in others 
being merely a term for rice sown broadcast. Another classification is 
into transplanted from seed-beds or sown broadcast. As a rule, the finer 
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varieties, falling under tlie first two classes named above, are raised in seed- 
beds and planted out, while the coarser kinds are broadcasted. 

Seasons. Rice is sown in all months from January to July, and harvested from 

May to November. The seasons in which the greater portion is grown are 
June to August for broadcast rice, and June to November for trans- 
planted. Broadcasted rice is sown mostly on the break of the monsoon 
and is ready for cutting in August ijbhddoi) or September {hudr), and 
Bhadoi. hence often known as hhadoi and hudri, A certain quantity is also sown 

two months before the monsoon rain can be expected, and in this case 
there are two methods of cultivation. Either the rice germination is pro- 
moted and its growth stimulated by frequent and copious irrigation till 
the rains break, or, taking advantage of a fall of rain in April and May, the 
ground is ploughed up and sown, but the seed allowed to lie unirrigated, 
and the young plants should not come up before the advent of the rain 
jarhan. induces germination. Nearly the whole of the transplanted rice {jarlian) 

is sown in seed-beds at the beginning of the rains, planted out after a fort- 
night or three weeks, and cut in agJian or November, hence also called 
agJiani. A small portion, boron, jethi or hot- weather rice, is sown in January, 
planted out in February, and cut in May. This is only practised in slimy 
soils, along the edges of tanks or beds of rivers, which are planted with rice 
as the water becomes shallow from evaporation. 

Sub-Himalaya, Much of the rice land in the Sub-Himalayan districts is prepared by 
being dug over by the mattock during the cold and hot weather months 
when the soil has been softened by a fall of rain. For land not dug in this 
way the number of ploughings varies according as the crop is to be sown 
broadcast or planted out, two or three in the first case, four or six in the 
Seed. second. For sowing, the soil must be thoroughly moist. If sown broad- 

cast, 40 seers to the acre are held sufficient. If seedlings are to be raised 
in a nursery, the seed is sown more thickly. If the crop is to be trans- 
planted, the nursery should be about one- twelfth the size of the field. The 
seedlings are taken up when about a foot high and planted in regular rows 
at distances of about 6 inches, 2 to 6 seedlings being planted together. 
For rice grown in the hot- weather months, frequent irrigation is necessary. 
Seasons. Rice sown at the commencement of the rains and cut in August or September 

under ordinary circumstances needs no watering, but the transplanted 
varieties, which are not ripe till November, require two or three waterings 
when the rains cease. At least one weeding is given to broadcast rice. 
Planted rice in Cawnpore is said to be more frequently weeded than 
broadcast, but in Allahabad it requires no weeding at all. When ripe, 
tjie* crop is cut with sickles in the same way as wheat or barley. [0/. 
DisL Betti, Repts., U. Prov, ; Nevill, Dist. Gaz, U, Prov , ; List. Repts, 
quoted in Dictionary, v., 605-12,] 

C. Prov. CentrsI Provinces and erar, — The area in 1905-6 amounted in the 

Areas. Central Provinces to 4,178,430 acres. The largest areas occur in Raipur, 

1,264,198 acres; Bilaspur, 1,005,941 acres; Bhandara, 433,186 acres; 
Balaghat, 254,029 acres ; and Chanda, 221,465 acres. Of the area under 
rice in 1904-5, it has been stated that 712,824 acres consisted of trans- 
planted rice (302,794 irrigated and 410,030 unirrigated) and 4,193,045 
acres of broadcasted rice (305,492 acres irrigated and 3,887,553 acres 
unirrigated). In Berar, the total area in 1905-6 amounted to 28,457 
acres, almost entirely unirrigated. 

Methods of Cultivation , — ^Fuller (Note in Outturn of Land under Prmdpal 
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Crops in C, Prov., 1894, 10) states that the rice-growing areas fall into 
three tracts. The first lies in the north, and comprises the southern 
portion of the Damoh district, the Jabbalpur district and part of Mandla. 

Rice is here grown from seed, sown broadcast, and the crop is rarely irri- 
gated. In black- soil fields it is generally grown as a catch crop before 
wheat. On lighter land it forms the only crop of the year. The second Rotation, 
tract may be described as the Wainganga valley from its origin in the Seoni 
district to its termination in Chanda, and includes the southern portion of 
Seoni, the low country of Balaghat below the hills, and the eastern portion 
of Bhandara and Chanda, with isolated patches at the northern and southern 
extremities of the Nagpur district. In these localities most of the crop is 
grown from transplanted seedlings, and a large proportion is irrigated from irrigation, 
tanks. The third tract consists of the plain of Chattisgarh and the Sam- 
balpur district, forming the valleys of the Seonath and Mahanadi rivers. 

The common method of cultivation in Chattisgarh is to sow thickly broad- 
cast and then to plough up the seedlings when they have made some progress, 
leaving the land a mass of mud, weeds and rice plants, from which a pro- 
portion of the latter make good growth. This process is known as heasi Seast. 
in Raipur and Bilaspur, and as hilura in Sambalpm\ Transplantation 
of rice is almost unknown in Chattisgarh proper, ix. in the Raipur and 
Bilaspur districts, and though tanks are numerous, the whole of the crop 
is practically unirrigated. [C/. Dist. SettL Repts,, C. Prov. ; Rept. Operat. 

Dept. Agri., 0. Prov., 1894-5, 15 ; Craddock, Rept. Land Rev. Settl., Nagpur„ 

1899, 61-2 ; Rept. Dept. Land Rec. and Agri., C. Prov., 1902-3, 10-11.] 

Pan jab and North-West Frontier. — The area in the Panjab in Panjaly. 
1905-6 was 493,062 acres, and in the North-West Frontier 29,647 acres, 

The largest areas in the former were : — Kangra, 96,938 acres ; Gur- 
ddspur, 52,361 acres ; Sialkot, 38,151 acres ; Amritsar, 33,217 acres ; Dera 
Ghazi Khan, 32,152 acres, etc. ; in the latter : — Hazara, 12,793 acres ; 
Peshawar, 12,053 acres. 

Methods of CaiHvatioa . — In the Upper Kangra valleys, where abundance Kangra. 
of water, high temperature and a peculiar soil which favours its growth, 
are found in combination, rice is the staple product. It is also grown in 
the irrigated parts of Dehra and Nurpur. Coarser kinds are grown with- 
out irrigation in the more elevated parts of the district. There are upwards 
of 60 cultivated forms, of which the most esteemed are hegami, hdsmati, Bacea. 
jhinwa, nahanda, himddli, and rafigari. Each has its fecial locality, e.g. 

Rihlu is famous for its hegami, P41am for its hasmati. Of the coarser kinds, 
the best known are kathon and Jcolhena ; of the inferior unirrigated rices, 
rora, Tcaldna, dJidhar. Where irrigation is possible, rice is not sown till 
June. In districts dependent on rain, the seed is sown as early as April. Seasons. 
Harvest takes place in October. 

There are three methods of cultivation. By the first, bdtar, the seed is Methods of 
sown broadcast in its natural state and is the universal method on un- 
irrigated land. In the second, mack or lunga, the seed is first steeped in 
water, forced under warm grass to germinate and then thrown into the soil, 
which has been previously flooded. By the third, ur, the young rice, 
about a month old, is planted out by hand at stated intervals in a well- 
flooded field. The growth of weeds in the rice-fields is rapid, and to check 
them the crop, weeds and all, are ploughed up. This practice is called 
holdna, and only the weeds sufier, as the rice springs up again more luxuriant 
than before. • 
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In the Karnal districts, rices are divided into two well-defined classes 
— ^fine, known by the name of ziri, and coarse, of which the principal 
sorts are munji and sdnthi. Of ziri, the principal varieties are ramdli 
and rdmjamdni. Sunkar and ansari are coarser and grown chiefly where 
there is fear of too much water. Rice is grown only on stifi soil. The 
seed-beds are ploughed four or five times and carefully prepared, manure 
is spread on them, and the seed sown broadcast. More manure is then 
spread over the seeds and the whole watered. Four days after they are 
again watered, and after the fifth. or sixth day they must be kept wet 
till ready to plant out. The rice-field is ploughed twice, and such manure 
given as can be spared. It is then flushed with 3 inches of water, and, if 
there are weeds, a plough is driven about under water. When the plough 
has worked the mud to a fine pulp, operators take the seedlings {fod) in 
handfuls [juti) and plant them one by one in the water. The field is weeded 
once at least and must at first be kept under water, but not more than 
about 6 inches deep. When the ears begin to form, the ground must be 
kept well wetted, but not too slushy. Reaping must be done directly 
the grain is ripe. 

Coarse rice is of two kinds, mentioned above, viz. munji and sdnthL 
The former is sown in spots liable to be flooded, since it cannot be drowned, 
the straw lengthening as the water deepens. The peculiarity of the latter 
(sdnthi) is that it ripens within an extraordinarily short time from sowing. 
It requires but little water, if the soil is thoroughly moist, after the shoots 
are once up. Both kinds are sown in their final positions. After two 
or three ploughings, cattle are sent into the water to walk about and 
stir up the mud or a plough is worked under water. The seed is sown 
broadcast. No manure is used nor is the crop irrigated. [Cf. Pb, List 
Gaz. ; Ph. Settl. Reps.] 

Kash ir . — Lawrence (FaZZe^/o/ Kashmir^ 1895, 326-36) gives a full and 
interesting account of rice cultivation. The varieties grown are very 
numerous but may be roughly divided into two classes, the white and the 
red, the latter being the more alpine form. As a food, the white is more 
esteemed, and the best are the bdsmati and the kanyun. Though of 
good quality, the white is less popular from the cultivator’s point of 
view, since it is a more delicate plant and sufiers more from changes of 
temperature and from the chill of snow-water. If the cultivator can 
obtain water and manure, he will continue to grow rice, and no rotation 
takes place. Where, however, water is uncertain, the rice land is allowed 
a fallow, and in some cases may be followed by cotton, maize, wheat, 
barley and mdh (pulse). 

There are two systems pursued : either the rice is sown broadcast, or 
first sown in a nursery and then planted out. Results show that the broad- 
cast system gives the best outturn per acre. Preparatory cultivation 
commences in March, when the fields are hard and stifi. Where the 
soil is dry ploughed, cultivation is known as tao; where wet, as kenalu. 
Previous to ploughing, ail the village litter and farm-yard manure are 
carried to the fields and ploughed in, or heaped in a place through which 
the irrigation duct passes, and so reach the fields as liquid manure. 
In June and July the labour of weeding the rice begins. The process 
is known by the name of hhushdba, and consists in weeding the 
crop, placing the rice plants in their proper places, and kneading 
and pressing the soft mud round the green seedlings. Only experts can 

834 



WESTEKN INDIA 

perform this work successfully and detect the counterfeit grasses. 
Under the nursery system two hhusMhas are sufficient, while four are 
'essential in broadcast sowing. Sometimes when the rice is 2 feet 
high the whole crop is ploughed up (sele). When the rice has bloomed, 
and the grain begun to form, the water is run ofi the fields, but a short 
time before harvest a final watering is given to swell the ears. Harvest 
takes place in the months of September and October. [Cf. Dist. Assess, 
Repts, Kashmir.] 

Bo bay and Sind . — In 1905-6 the total area was 1,512,261 acres 
in Bombay; 1,013,902 acres in Sind. The largest areas in the Presidency 
occur in the Konkan : — Thana, 304,872 acres ; Kolaba, 248,067 acres ; 
Kanara, 185,873 acres ; and in the Karnatak, Dharwar, 143,606 acres ; 
Belgaum, 207,571 acres. Of Sind, the following may be mentioned : — 
L4rkh4na, 336,019 acres; Hyderabad, 215,297 acres; Karachi, 189,273 
■acres; Thar and Parkar, 134,192 acres. 

Methods of Cultivation . — Mollison tells US that rice is principally a kharif 
crop dependent on natural rainfall. In the Southern Collectorates, especially 
in Kanara, rahi rice, known as vaingan, which ripens in the hot weather, is 
grown. This rice is generally irrigated, usually by channel water drawn 
firom a nullah or natural spring. As a rule the crop is grown on the 
same land year after year without rotation. This is the case in the Konkan, 
except in years of favourable late rainfall, when a second crop of vdl, gram, 
-castor, wheat, or of mixed vdl and castor or mixed gram and castor may 
be preferred. This second crop, however, is more common in the tank 
irrigated rice-beds of Northern Gujarat and elsewhere than in the Konkan 
rice-fields. In the southern tdlukas of the Surat district it is common to 
grow a crop of sugar-cane once in four years or at longer intervals, and the 
same practice prevails in the laterite soils of Belgaum, Dharwar and the 
above-Ghd,t parts of Kanara. In the Belgaum and Dharwar rice-beds a 
sprinkling of juar is sown with the rice. In Broach, in deep, black soil 
and in tdlukas, where the average rainfall exceeds 40 inches, rice is 
sown subordinate to cotton. Elsewhere in Gujarat, where the land is not 
true rice land and the produce uncertain, kodra and rice, with a sprinkling 
of tuver, are a common mixed crop. 

The best soils are clays or clay loams with a substratum of other porous 
material. Embankments are formed, and the surface of the beds made 
level. Many fields on and under the Ghdts are never manured, but the seed- 
beds invariably are, either by burning rdh material thereon or by direct 
application of manure. The rice-beds of Gujarat and those of the flat 
bottom-lands of the Konkan and elsewhere are regularly manured. In 
Gujarat tank-mud, 40 loads per acre, is a favourite application, and the 
practice of green manuring is also common. Castor cake may also be 
given as a top-dressing to supplement ordinary manure. Fish manure 
is similarly employed in the southern tdlukas of Surat and parts of 
the Konkan. In Kanara and the forest tracts of Dharwar, leaves and 
twigs of certain forest trees are used as a green manure. Rice is sown 
broadcast, drilled, or broadcast in a seed-bed and thence transplanted. The 
first is seldom adopted except in the case of rice grown on marshy situa- 
tions reclaimed from the sea. The second plan is very common in the 
western tdlukas of Belgaum and Dharwar and above the Gh4ts in Kanara 
and in unembanked fields in Gujarat. The third method is most suitable 
in fields which are embanked and where the rainfall is over 80 inches^ or 
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where deficient rainfall can easily be supplemented by irrigation. Broad- 
casted or drilled rice requires a higher seed-rate than the transplanted^ 
viz. about 120 lb. per acre ; the seed-rate of the transplanted varies, 
per acre from 25 or 30 lb. to 90 or 100 lb. In the Konkan, Molhson esti- 
mates a full yield under favourable circumstances at less than 4,000 lb. 
per acre. A full average from transplanted rice ranges from 2,800 to 3,200* 
lb. of grain per acre, while broadcasted or drilled yields on an average 
1,800 lb. per acre. The cost of cultivation is estimated at Es. 52-15a. per 
acre. [Cf. Crop. Exper. Bomb. Pres. ; Mollison, Textbook Ind. Agri.^ 
1901, hi., 32-44.] 

Madras , — The total area in 1905-6 was 7,561,611 acres, and distributed 
thus: — in Tanjore, 1,074,152 acres; Malabar, 831,545 acres; Kistna, 
611,664 acres ; South Arcot, 555,574 acres ; South Kanara, 530,402 acres ; 
Madura, 376,302 acres; Trichinopoly, 203,967 acres, etc. The 
General Memorandum for 1906-7 estimates the area for the year at 
6,934,900 acres with a yield of 50,395,700 cwt., or 10*5 per cent, of the. 
total rice area of British India. 

Methods of Cultivation . — In Malabar the Crop is sometimes sown broad- 
cast, but usually transplanted. There are several crops in the year, the 
principal of which are the kanny, sown in April-May and cut in August- 
September, and the makaram crop, sown in September-October, 
and reaped in January-Eebruary. These are the principal rice harvests, 
but there are intermediate crops in some places ; and a third, known as. 
poonja, sown in February and reaped in April-May. The greater 
portion of the land, however, bears only one crop. 

In South Kanara, rice is the staple crop. The land is classified, according 
to its capacity for irrigation, into byle, or rich wet land ; majal, or middhng 
wet land ; and bettu, or land watered only by rainfall. On byle land of the 
best quality three rice crops can be raised in the year ; on the best maja\ 
two crops ; while bettu land produces only one crop. The earliest rice 
crop of the season, on whatever land it may be grown, is termed zenelu or 
early. The seed is usually sown in nurseries, highly manured, and the 
plants transplanted. In almost two months’ time the crop comes to ear, 
and in about twenty- one days more is ready for reaping. 

In Tanjore, rice is raised almost entirely by artificial irrigation. There 
are two chief kinds, viz. kar and pishanam, each including minor varieties- 
In all cases of irrigated cultivation, transplantation is the rule. A few 
coarser sorts, grown in some places beyond the delta of the Kauveri, 
and on rain-fed land, are sown broadcast. Kar is planted in June and 
reaped in October ; pishanam in July-August and reaped in January- 
February. In the Madura district, rice is stated to be grown on almost 
every description of soil, the only essential being a constant supply of 
water. The seed may be sown broadcast, but the rule is to sow in nurseries . 
Sometimes the young plants raised in the nursery are transplanted to a 
second nursery, and afterwards carried to the field. As a rule, ploughing 
is done in June or July, after the early rains have softened the ground, 
and the seed is sown in nurseries at the end of July or beginning of August, 
After thirty days the seedlings are fit for transplanting, and in January 
may be harvested. When re-transplanting takes place, the young plants 
are sufiered to remain in the second nursery about 35 days. Weeding is 
done about a month after sowing or transplanting. During the whole 
time the plants are in the ground they must stand in about 2 inches of water, 
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whicli must not be allowed to stagnate. In lands well supplied with 
water, as soon as the January crop is reaped, preparations are made for 
a second crop {mdsi hodei) raised in the same way as tke first, but which 
<?omes to maturity about May. If the season be unpropitious during 
January-February, the second sowing will be in March, April or May 
and the reaping in July or August. The second crop is then called ad/i^ 
kodei. Sometimes there may be three crops of rice raised in succession 
in a period of 13 or 14 months. [Cf. Sturrock, Man. S. Canara, 1894, i., 
^1, 199-204 ; Cox, Man. N. Arcoty 1895, i., 160-2 ; Francis, Gaz. Anantapur, 
1905, 39 ; A Root Parasite of Paddy m Malabar, in Agri. Journ. Ind., 1906, 
i., pt. ii., 169.] 

Mysore and Coorg. — The only available figures are for 1903-4, when 
the area in Mysore was 792,754 acres, and Coorg, 79,763 acres. The largest 
areas in Mysore State occur in Shimoga, which grew 244,758 acres ; Mysore, 
117,749 acres; Hassan, 103,639 acres ; Kadur, 97,905 acres, etc. 

Methads of Cultivation . — In Mysore the hara batta or funaji seed is 
sown dry in the fields ; the mole batta, germinated seed, in fields reduced 
to a puddle ; and the ndti, seedlings transplanted from a nursery after 
having attained a foot in height. Rice {Mysore Gaz.) fully describes these 
methods. There are two crops, the hain (rainy season) and the karu 
(hot weather). In the first, dry -seed cultivation is managed as 
follows : — from February to May, plough twice a month, having previous 
to the first ploughing softened the soil with water. After the fourth 
ploughing the field must be manured with dung, and after the fifth, watered 
by rain or from the canal. Three days later, the seed is sown broadcast 
and covered by the sixth ploughing. Any rain that falls the first 30 days 
after sowing must be allowed to run ofE, but should there have been no 
rain, the field must be kept inundated till the crop is ripe. If there have 
been occasional showers, inundation should not commence till the 45th 
day. Weeding and loosening the soil about the roots of the young plants 
and placing them at proper distances must be done three times, first on the 
45th or 50th day ; secondly, 20 days later ; and thirdly, 15 days after 
the second weeding. These periods refer to crops that require 7 months 
to ripen. Rice which ripens in 5J months must be inundated on the 
20th day : and the weedings are on the 20th, 30th and 40th days. 
By the aprouted-seed method, ploughing takes place in June-July. 
During this time the field is inundated, ploughed four times, and at each 
ploughing turned over twice in two directions which cross each other 
at right angles. About the middle of July the field is manured, again 
ploughed, and the mud smoothed by foot. All water except 1 inch is 
let off, and the germinated seed sown broadcast. For 24 days the field 
must have some water every other day, and thereafter, till ripe, be 
constantly inundated. 

In the method of transplanting rice, two distinctions are made, one 
called bara-vdgi or dry plants, the other nirdgi or wet plants. Low land 
is required for both. In bara-vdgi the ground is worked in the same 
way as for the dry -seed crop. In May it is manured and the seed sown 
thickly and ploughed in. If no rain falls till the 8th day it is watered, 
and again on the 22nd. From the 45th till the 60th day, the plants con- 
tinue to be removed. The field must be inundated for five days before 
plucking up the seedlings for transplantation. The ground in which the 
dry seedlings are to be ripened is ploughed four times in the course of 
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eight weeks commencing about 15tli May, and all the while inundated. 
The manure is given before the fourth ploughing. The mud is then smoothed 
and the seedlings transplanted into it, about 3 to 5 being stuck together 
in the mud at about a span distant from the next clump. The water is 
let of[ for a day, but afterwards the field is constantly inundated till 
the grain is ripe. In niragi, the ground is ploughed three times in February- 
March while it is dry. About the middle of May the field is inundated, and 
in the course of 15 days ploughed four times. After the fourth ploughing 
the mud is smoothed, the seed sown thickly and dung sprinkled over 
the surface, and the water let ofi. On the 3rd, 6th and 9th days water 
is again given, but must not stagnate. After the 12th day, inundation 
is commenced, and continued till the seedlings are fit for removal 30 days 
after sowing. The cultivation of the field into which the seedlings are- 
transplanted is exactly the same as for dry seedlings. Various pulses 
are sown in the fields that are to ripen the transplanted crop, and are 
cut down immediately before ploughing for rice commences. 

Kdr (or Jcaru) crops (hot weather) are divided into three kinds according 
to the time of sowing. When the farm is properly stocked, the seed is sown 
at the most favourable season, and is called kumia kdr ; but if there be a 
want of hands or of cattle, part of the seed is sown earlier and part later 
than in the proper season. When sown too early it is called tula kdr ; when 
too late, mesha kdr. The three methods of cultivation described above 
for the kain crop, viz. by dry seed, germinated seed, and transplantation, 
are found here also, except that in the case of tula kdr no dry seed is ever 
sown. 

In Coorg there is annually but one rice crop, except in a few valleys 
in the north. The rice cultivated throughout Coorg and in general use 
is the large-grained dodda-hatta, A finer kind is the small rice sanna-batta, 
and a red variety the kesari. For parched rice the kalame is the kind used. 
The seed is sown in a nursery, and in 20 or 30 days the seedlings are ready 
for transplanting, which takes place in July and August, regulated by 
the monsoon. The crop is cut in November or December. [Of, Rice, 
Mysore Gaz., 1897, i., 131-44, 217-8 ; ii., 317-8, 328, 563-4.] 

Bur a . — The area in 1905-6 was 9,283,801 acres. The districts of 
importance are, in Upper Burma : — Shewbo, 365,107 acres ; Yamethin, 
225,170 acres; Upper Chindwin, 160,783 acres; and Kathu, 159,596 acres. 
In Lower Burma Hanthawaddy, 1,114,359 acres ; Thongwa, 843,840 
acres; Pegu, 778,372 acres; Akyab, 599,880 acres; Thaton, 563,973 acres ; 
Bassein, 536,720 acres ; and Myaungmya, 518,508 acres. The crop is 
divided into three main classes : kaukkyi or late-rain paddy ; kaukyin or 
early-rain paddy; and mayin or dry- weather paddy. Kaukkyi said to 
occupy the largest area, viz. in 1904-5, 8,833,716 acres ; kaukym next with 
332,117 acres; then mayin with 99,631 acres. Tl\\^ Final General Memo- 
randum of the Commercial Intelligence Department estimates the area in 
1906-7 at 6,988,500 acres. The yield was given as 96 per cent, of normal, 
and the surplus available for export was 2,374,000 tons cargo rice, equiva- 
lent to 40,237,000 Gwt. cleaned rice. 

Methods of Cultivation. — The most fertile land, where the largest amount 
and the best quality is grown, is found in the delta of the Irrawaddy. 
There are five methods of raising the crop, practised in difierent 
parts of the country : — (1) On the ordinary swamp land in low-lying 
plains where the rainfall is sufficient ; (2) on level land from which the 
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rain-water runs off too quickly and irrigation kas to be resorted to ; (3) 
on land near tbe river-bank wbich is submerged and cannot be planted 
till after tbe highest rise ; (4) in hill clearings ; (5) a hot- weather crop 
obtained by irrigation either by means of dams or by water-wheels. 

For the first three methods, ploughing commences in June, when the 
rains have softened the soil and rendered the use of the plough possible. 
Meantime nurseries have been prepared on higher ground and seed sown 
broadcast. By July or August the fields for the first two classes and the 
plants in the nursery are ready and the young plants are dibbled in, two 
together at intervals. In the case of riparian lands, the plants cannot 
be put out till about September ; the harvest begins in November and is 
over by January. The hot- weather crop is planted in Jaiiuary-March, 
and is reaped about three months afterwards. The water necessary 
is usually obtained by throwing a dam across a stream, but at Meng-doon 
in the Thayet district a self-acting wheel is used. 

In cultivating rice in hill-clearings, a site is first selected, thickly 
covered with bamboos and forest, which is all felled in April. After two 
months’ drying, the fallen trees and scrub are set on fire, the ashes fertilising 
the ground. After the first fall of rain, the smdace is slightly broken 
with a hoe, the ashes mixed with the soil, and the seed, usually rice and 
cotton or sesamum and cotton, sown broadcast. The rice and sesamum 
are reaped in September or October, and the cotton bolls picked in 
December to April. After this the hill-clearing is abandoned. [Cf, Dist 
Settl. Oper. Repts , ; Upper Burma Gaz., 1900, ii., pt. 1, 337-41 ; Max and 
Bertha Ferrars, Burma, 1900, 48-56 ; Nisbet, Burma mider Brit. Rule 
and Before, 1901, i., 330-43.] 

MANUFACTURE. 

Mills and Milling. — An important feature of the Indian rice trade is 
the rise and present position of the Burma power-mills. These mills had 
their origin in the very high cost of labour in that province and the dis- 
inclination of the Burman agriculturist to undertake any work he can 
avoid. In Bengal the rice crop is as a rule husked by the growers ; in 
Burma it is conveyed to the market as paddy. It thus soon became 
evident that if rice was to become an important article of export, it must 
be husked at Eangoon. This gave rise to the important rice-milling 
industry of Burma. But these mills were for a long time greatly handi- 
capped by the cost of coal imported from England. Moreover, the ques- 
tion of the disposal of the husk became a serious one. The discovery soon 
followed that the husk, previously wasted, might be utilised as the fuel 
to drive the mills. The husk is accordingly conveyed by special con- 
trivances to the furnaces and there consumed, while a stream of water 
flowing below carries ofi the ash. By these and other inventions so 
great economies were efiected that it soon became evident that not only 
was a great export trade possible, but that it would no longer pay to carry 
rice in husk to be milled at localities remote from the areas of production. 
To the skill and energy of the European inventors and owners of these 
mills, therefore, is due the credit of this great and prosperous industry. 

According to the Financial and Commercial Statistics, there were 
127 rice mills in India in 1904 employing 17,814 persons (mostly Madras 
coolies). The industry, however, is of importance only in Burma, which 
had of the above totals 114 mills and 17,016 employees. According 
to the statistical tables, the remainder were distributed as follows :-— 
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THE RICE PLANT 

Paiijab 1 mill, with 33 employees; Bombay 1 mill, with 80 employees ; 
Madras 11 mills, with 685 employees. 

Revenue Duty. — In the Imperial Gazetteer (iv., 257-8) it is stated 
that the “revenue derived from rice and millet beer amounted in 
1902-3 to about 6 lakhs in Bengal and 11 lakhs in Burma ; elsewhere 
it is inconsiderable. In Bengal, pachwai brewed from rice or millet is 
consumed by aboriginal tribes, and by the lower orders in general, in 
certain districts. It is valued both as a stimulant and as food. The 
bulk of the revenue which it yields is derived from licenses for manu- 
facture and retail sale, which are put up to annual auction, the number 
and sites of the shops having been previously fixed. Licenses for the 
home-brewing of pachwai for domestic purposes are granted in certain 
districts to . the headmen of villages inhabited by aboriginal races, on 
payment of a fixed fee for each household. In Burma the Native beer 
is brewed from rice. When consumed by certain hill tribes, mostly in 
Upper Burma, it is exempted from taxation, otherwise the excise system 
is similar to that in Bengal. It is almost as easy to brew this beer as to 
make a pot of tea, and as the main ingredient is a staple article of food, 
it is almost impossible to check private manufacture.” In the Moral and 
Material Progress of India the excise revenue from fermented local 
liquors, amounted in 1905-6 to £113,234 in Bengal and to £151,402 in 
Burma (see pp. 757, 760). The preparation of vinegar from rice is 
almost peculiar to Burma (see p. 1111). As regards Customs Revenue, 
rice and rice flour are the only articles on the export tariff schedule, the 
duty on which is levied at the rate of 3 annas per maund of 82f lb. 
The revenue thus obtained during the years 1900-6 amounted to the 
following sums : — In 1900-1, Rs. 84,89,433 ; 1901-2, Rs. 90,87,957 ; 
1902-3, Rs. 1,26,06,624 ; 1903-4, Rs. 1,20,31,363 ; 1904-5, Rs. 1,31,75,772 ; 
1905-6, Rs. 1,15,11,257 (£767,417). The increase in recent years is 
doubtless to some extent the direct expression of the economies effected 
by the Burma milling industry. 

It was said some time ago that India held a practical monopoly of 
the world’s supply of rice and accordingly was justified in placing an 
export duty on the quantities sent to foreign countries. The duty above 
mentioned was fijst imposed in 1875, when oil, rice, indigo and lac were 
subjected to an export duty. In 1880 the duties on the other articles 
were remitted, and that on rice alone retained. But the exports of rice 
from the Southern States of America, from Madagascar, from Cochin-China, 
from Siam, from Japan, etc., have given a new conception of the trade. 
In fact, it might almost be said that but for the economies effected by 
Burmese milling, the exports would have by now been lost to India. 

TRADE, 

The foreign rice trade of India may be said to be very ancient. So 
long age as 1503 Vertomannus {Travels, in Hahl. Voy.,1^11, iv., 577) 
made special mention of the exports from Mangalore. In present-day 
traffic almost the entire supplies of the cereal sent to foreign countries are 
drawn from Burma. It is employed as food, for distillation, and in the 
manufacture of starch. “ Formerly the bulk of the rice exported from 
Burma consisted of ‘ cargo ’ rice, of which five-sixths was unhusked 
(or ^ paddy ’) and only one-sixth husked. Gradually, with the extension 
of rice-mills, the proportion of cargo rice has diminished, this description 
being replaced by husked and cleaned rice, to the great advantage of the 
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trade. For the husk is used as fuel in the mills, the bran l}dng between 
the husk and the grain is exported at a good profit for pig-feeding, and a 
saving in freight is thus effected.” ‘‘Rice is exported to every quarter of 
the globe, not more than about half of the total exports being consumed 
in Europe. Large quantities are sent to the Straits and Ceylon, to other 
parts of Asia, to East Africa, to the West Indies and South America. 
Indian rice penetrates to every region to which the Indian or Chinese 
coolie finds his way. It is to be noted that other countries, such as Siam, 
Cochin-China and Java, are already competing with India in these markets.” 
Again, ‘‘ The rice trade is conducted under conditions as regards the efiects 
of the seasons which are unknown in other parts of India, for as yet no 
failure of the monsoon in Lower Burma has been recorded. The fluctua- 
tions of the export trade from Burma depend, however, upon conditions 
in other parts of India, since bad seasons cause the diversion to India of 
rice which would ordinarily be exported to foreign markets ” (7mp. Gaz., 
1907, iii., 284-5). Burma has thus very properly been described as the 
granary of India, and it plays an important part in securing the balance 
of food supplies of the East generally. 

stspie of Btirmese c<ymm&rce.—T)x^ importance of the rice crop may 
be seen by the fact that the Exports often constitute the highest valued 
oommodity and have often disputed the first position with raw cotton. Thus 
in 1904-5 the Rice exports (all kinds) were valued at Rs. 19,62,04,232 ; 
Wheat, Rs. 18,59,82,302 ; Cotton (raw), Rs. 17,43,46,872 ; Jute, Rs. 
11,96,56,462 ; Opium, Rs. 10,62,34,442 ; Hides and Skins, Rs. 9,90,58,538 ; 
Tea, Rs. 8,46,54,867 ; Cofiee, Rs. 1,66,09,757; and Indigo, Rs. 83,46,073. 
But in 1906-7 these positions were seriously changed : jute headed the 
list, followed by cotton, then rice, hides, tea, opium, wheat, cofiee and 
indigo- Other raw products and partially manufactured products might be 
a-dded to the above enumeration, but enough has been said to show the 
■great importance of the rice traffic — ^the exports in that cereal being the 
staple of Burmese commerce. 

Internal — The total recorded internal trade transactions by rail 
and river amounted in 1906-7 to 35,038,390 cwt., of which 8,039,211 cwt. 
-consisted of unhusked rice (paddy) and 26,999,179 cwt. of husked rice. 
The chief exporting centres were Bengal, 10,364,281 cwt.; Madras, 4,290,216 
cwt. ; E. Bengal and Assam, 1,228,575 cwt. ; Sind, 2,905,816 cwt. ; 
Bombay port, 949,010 cwt. ; Calcutta, 6,755,856 cwt. ; and Madras ports, 
*916,575 cwt. The chief imports were Calcutta, 9,470,405 cwt. ; Bengal, 
^,733,778 cwt, ; Madras ports, 3,128,178 cwt. ; Bombay, 1,754,606 cwt. ; 
Madras, 1,195,222 cwt. ; United Provinces, 460,072 cwt. ; Karachi, 
2,631,258 cwt. 

The total coastwise external traffic by sea in the same year amounted 
to 19,582,791 cwt. (5,085,681 cwt, unhusked and 14,497,110 cwt. 
husked). Of this Burma exported 16,259,498 cwt. ; Bombay, 800,618 cwt. ; 
Bengal, 309,708 cwt. ; Madras, 463,487 cwt. ; Sind, 1,684,085 cwt. 
The chief importing centres by coast were Bombay, 3,755,193 cwt. ; 
Madras, 6,132,772 cwt., and Bengal 5,848,337 cwt. 

Foreign. — The exports of husked rice during the five years 1902-7 
were as follows 1902-3, 47,033,137 cwt., valued at Rs. 18,78,73,780 ; 
1903-4, 44,441,186 cwt., valued at Rs. 18,95,42,429 ; 1904-5, 48,873,297 
cwt., valued at Rs. 19,47,22,505 ; 1905-6, 42,211,869 cwt., valued at 
Rs, 18,41,06,407 ; and 1906-7, 38,054,054 cwt., valued at Rs. 18,32,55,332. 
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THE EICE PLANT 

In addition to this, a considerable quantity of nnhusked rice (rice in husk) 
or paddy, amounting in 1906-7 to 655,132 cwt., valued at Es. 19,98,886, 
and smaller quantities of rice-flour, viz. in 1906-7, 6,165 cwt., valued 
at Es. 44,484, are annually exported. Eobertson {Rev, Trade Ind,, 
1904-5, 23-4) states that both in regard to quantity and value the trade 
of 1904-5 was the largest known, and that the average price was 7 percent* 
lower than in 1903-4. The bulk of the exports of husked rice is always 
from Burma, which, out of the totals above mentioned, contributed 
as follows : — 1902-3, 36,791,543 cwt. ; 1903-4, 33,346,351 ; 1904-5, 

37,514,518 ; 1905-6, 31,067,895 ; and 1906-7, 28,105,443 cwt. Bengal 
comes second with, in 1905-6, 8,955,237, and in 1906-7, 4,736,786 cwt. 
Madras in 1905-6 supplied 1,500,945, and in 1906-7, 3,333,774 cwt. Sind 
in 1905-6 gave 303,354 and in 1906-7, 1,344,529 cwt. Lastly, Bombay 
in 1905-6 furnished 584,440 and in 1906-7, 533,443 cwt. According to 
Eobertson, unhusked rice goes entirely to Ceylon, except as a constitu- 
ent of husked rice to prevent its heating. Of cleaned rice the princi- 
pal destinations west of Suez are Germany, which, in 1905-6, took 

4.968.851 cwt., valued at Es. 1,97,42,006 ; United Kingdom, 3,473,883 
cwt., valued at Es. 1,48,95,095 ; Holland, 2,513,425 cwt., valued at 
Es. 89,00,902 ; Austria-Himgary, 2,442,632 cwt., valued at Es. 87,55,678. 
Of the Eastern section of the trade, the most remarkable feature is the 
development in the export to Japan, which amounted in 1904-5 to 
9,277,239 cwt., valued at Es. 3,52,13,937, an increase of 32 per cent, over the 
quantity for 1903-4, though it fell in 1905-6 to 6,593,531 cwt. After J apan 
in 1905-6 comes Ce^don with 5,976,582 cwt., valued at Es. 3,21,23,634 ; 
then the Straits Settiements with 5,028,694 cwt., valued at Es. 2,05,89,495. 

The Impoets into British India do not amount to much, viz. in 1905-6, 
965 cwt. unhusked rice, valued at Es. 3,263, and 7,230 husked rice, 
valued at Es. 40,018, the bulk of whicb comes from the Straits Settle- 
ments. 

Of the trade by land (Trans-frontier) the latest available figures are 
for 1906-7. In that year tbe quantity of husked rice expoeted amounted 
to 69,050 cwt., valued at Es. 4,31,739, and unhusked rice to 29,682 cwt., 
valued at Es. 1,64,542. The Trans-frontier import trade is considerable. 
In the year under review, imports of husked rice amounted to 1,173,025 
cwt., valued at Es. 76,08,888, and of unhusked rice to 1,349,532 cwt., 
valued at Es. 49,84,420. Almost the whole of this, husked and un-husked, 
comes from Nepal, viz., in 1906-7, the former, 945,640 cwt., and the latter, 

1.215.852 cwt. 


PA ICU , Linn, ^ FI, Br, Ind.^ vii., 26-60; Prain, Beng, Plants ^ 
1903, ii., 1174-80 ; Gramine^. One of the largest genera of grasses. Of 
the Indian species several are much valued as fodders, owing to their 
abundant 3 deld of grain — -Millet. 

P. antidotale, ftetz. ; Duthie, Fodd. Grass, N. Ind., 1888, 4; Xisboa, Eom6. 
Grass,, 1896, 23, t. 9. The gunara, layo-gundli, gdmiir, gharam, male, etc. A tall 
coarse plant, abundant on the plains of Northern India, and extending to- 
Baluclhstan and Afghanistan. 

P. colon , Lhn. ; Duthie, l,c. 4 ; Lisboa, l.c. 11, t. 7. The sawdnh, skama, 
sivaen borrur, wundu. An annual, abundant throughout the plains, ascending 
to moderate elevations on the Himalaya. In parts of the Pan j 4b it is culti- 
vated for its grain. It is generally considered one of the best Fodder grasses 
in India. [Cy. Church, Food!-(7mins o/ /nd,, 1886, 50.] 
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P, CmS-galli, Linn.; rnr. frnmentaceiitn. Trimen', Prain, Lc, 1177; P. fru- 
mentctceum, Roxh. ; Duthie and Puller, Field and Garden Crops, 1882, ii., 3-4, 
t. xxiv. ; Duthie, Fodd. Grass, N. Ind,, 8 ; Lisboa, l.c. 11. The shamula, shama, 
same, sanwa, jhungara, mandira, hanti, chamalu, etc. A tufted annual, extensively 
cultivated as a rainy-season crop over the greater part of India and on the 
Himalaya up to 6,500 feet. In The Bower Manuscript (Hoemle, transl., 151) 
mention is made of “ gruel made of sydmakd,^' and this has been regarded as 
denoting the present 'millet. The MS. in question was fomid at Kucha near 
Khotan, and is of the 8th century. 

This is the quickest- growing of all the millets, and in some localities can be 
harvested within six weeks of being sown. It tlirives be.st on light sandy soil, 
Banerjei (Agri. Ctittack, 1893, 76) says it often follows kangu {setat 'ia italic fi). 
The soil is ploughed twice, and the seed sown broadcast in the middle of May to 
the middle of J une. In about a month and a half the land is thoroughly weeded. 
Rain is required till about the middle of August, when the crop is cut. Of 
the United Provinces, Duthie and Fuller state that it is sown at the commence- 
ment of the rainy season and a spring crop usually follows it. The seed is 
sovTi at the rate of 10 lb. to the acre, and the young plants require at least two 
weedings. In the drier regions of the Doab it is frequently grown as a sub- 
ordinate crop with judr (Sorffiiatn riiiffat'e). The yield varies from 8 to 10 
maunds grain to the acre. In Bombay the area devoted to it in 1905-6 was 
43,586 acres. Mollison {Textbook Ind. Agri., 1901, hi., 61) states that the land 
is prepared as for hdjra {JPetmiNetuuL ti^piioideunt)^ The seed is drilled with 
a four-coultered plough in June-July at the rate of 6 to 8 lb. to the acre. The 
rows are about 12 inches apart, and the plants should be thinned out where the 
seed is sown too thickly. The crop is weeded and intercultured with the bullock- 
hoe as with hdjra. It ripens in September-October. In the Deccan it is usually 
grown on poor, light upland soil where the rainfall is moderately heavy, and on 
such land a yield of 400 to 500 lb. grain and 1,500 lb. straw is a full average crop. 

The grain is consumed chiefly by the poorer classes, with whom it has the 
special merit of ripening early. It is eaten boiled in milk or is parched. Leather 
{Agri, Ledg., 1901, No, 10, 368 ; 1903, No. 7, 150, 178) gives the following 
analysis: — moisture, 7*72; oil, 4*39; albuminoids, 7*06; soluble carbohydrates, 
67*56 ; woody fibre, 7*44; soluble mineral matter, 1*70; sand and silica, 4*13; 
total nitrogen, 1*18 ; albuminoid nitrogen, 1*13. In the Madras Presidency and 
in Mysore the straw is much used as a cattle Fodder, and in the Meerut district 
it is sometimes grown as a fodder crop. [Cf. The Bower Manuscript (Hoernle, 
transl.), 1893-7, 137 ; Church, l.c. 49 ; Basu, Agri. Lohardaga, 1890, pt. ii., 29 ; 
Rice, Mysore Qaz,, 1897, i,, 114-6; Mukerji, Handbook Ind., Agri., 1901, 259.] 

P. axi U , Jacq. ; Prain, Beng. Blanis, ii., 1179; P. jumentorum, Pers. ; 
Duthie, l.c. 9; Lisboa, l.c, 18-22. Guinea Grass, gini gawat, geneo-pullu, gini 
huUu, nauka-thau-hau, etc. A tall perennial native of Africa, and now cultivated 
in India. 

Is best propagated by root cuttings. A sandy soil is most suitable. After 
the ground has been prepared in the ordinary way, the roots should be planted 
out 2 feet apart on the flat, at the commencement of the rains, care being taken 
to arrange them so as to form lines at right angles in both directions. If planted 
at any other time, the field should be inundated with water immediately after 
planting. \^Tien the crop is established the rows should be ridged up in the 
direction of the slope. Subsequently, according to Mollison, Guinea Grass 
can hardly get too much water or manure, but the water must not be allowed 
to stagnate. The best manure is well-rotted farm-yard, and it should be ap- 
plied m dressings of at least 5 tons per acre every fourth time the crop is cut. 
Crops are cut about eight times in the year, and plantations should be renewed 
every three years. Of the Poona and Surat Farms, Mollison says that it has 
been known to give outturns of 20,000 to 35,000 lb. per acre according to season. 
[Of. Dept. Land Rec. and Agri. U. Prov. Bull., 1897, No. 6 ; Mollison, l.c. 233-6 ; 
Leather, Agri. Ledg., 1901, No. 10, 368 ; 1903, No. 7, 156, 170.] 

P. ill ceu , Linn.; Duthie and Puller, Field and Garden Crops, i ii., 
1-2, t. xxiii.; Duthie, Fodd. Grass., l.c. 9 ; Lisboa, l.c. 16. Common Millet, 
chena {or chens), chin phikai, sawan-ckaitioa, anne, sdlan, tzedze, wadi, vari, 
hatakanai, vardgu, hili haragu, etc. This grass is supposed to have been 
introduced from Egypt or Arabia. It is grown in various parts of the 
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THE COMMON MILLET 

country up to 10,000 feet on the Himalaya, but nowhere to any great 
extent. Stein {Ancient Khotan, 376) says he found at the Niya site (3rd 
century) some ancient straw , among which the husk of this species had 
been recognised by the authorities of Kew. 

Bengal. — Key {Crops of Beng., 1906, 58-60) states that this millet 
does best on a heavy loam and luxuriates on newly formed char lands. 
The land is ploughed after the 15th December, up to January or even 
to 15th February, and harrowed two to four times after each ploughing. 
By the time of the fifth or sixth ploughing the clods are broken with 
the hammer and the seed sown broadcast about the 15th February, 
at the rate of 5 seers to the acre, then ploughed in; but to cover 
the seed, the land is again harrowed. When the plants are 6 inches 
high, the field is weeded if necessary. The crop is harvested about the 
15th March to the 15th May. The average yield is about 24 maunds 
per acre, valued at Rs. 48. 

United Provinces. — It is grown as a hot-weather crop, irrigated from 
wells. Sown in March at the rate of 10 lb. to the acre, and ripens 
towards the end of May. Yield, six to eight maunds of grain per acre. 
In Bandelkhand there are two varieties, phihai and raU. The former is 
sown a little earlier than the latter, and yields a heavier outturn. 

o bay. — The area under this crop and under P. miliare are 
returned together. They are generally distinguished by the names of 
vari and sdva respectively. In 1905-6 they occupied 231,948 acres in 
Bombay and 2,140 acres in Sind, and are said to take the sixth place 
among the cereals of Bombay. Their cultivation is almost limited to the 
Konkan and the Ghat parts of Ndsik, Poona, Satara, Belgaum and Dhdr- 
wdr. In these districts P. miliacexmi is a kharif crop, depending on 
natural rainfall, and is never irrigated. According to Mollison, it is raised 
like ndgli {Eleiisine coracmia) from robed seedlings transplanted. 
When the seedlings are growing, the field is ploughed three or four times 
during the first three weeks of the rains. About 1 lb. of seed per guniha 
(one-fortieth acre) is sown broadcast on the seed-bed. It is grown without 
manure, and is commonly hand- weeded once in August. If transplanted 
early in July, the late varieties of the crop ripen towards the end of October. 
A full average crop on good varkas land {i.e. upland soils of the Konkan) 
will yield 700 to 750 lb. grain per acre, worth 40 to 45 lb, per rupee. In 
Gujarat the crop grown is known as cheno, and according to Mollison is 
agriculturally very different from the crop of the Konkan and Gh4t dis- 
tricts. It is grown in garden lands as a hot-weather irrigated crop. When 
ginger or other garden crop is removed in December- January, the land 
is ploughed several times and beds formed for irrigation. The seed is 
sown broadcast, 10 lb. per acre, and lightly covered. Light irrigation 
is given as required, and the crop is hand-weeded once. If sown at the 
end of January it comes into flower in March and is fully ripe in April. 
A good crop yields about 2 tons straw and 1,000 to 1,200 lb. grain per 
acre. 

Uses. — The grain is considered digestible and nutritious, and in many 
places is eaten whole, being cooked like rice. In Bihar, when boiled 
and parched, it is called marha, manhra or mar. Prepared with milk and 
sugar it is a . favourite food at marriage ceremonies. Near Simla it is 
sometimes used as bread in the form of chapatties, called chinatti (pan- 
cakes). Leather gives the following average analysis of three samples 

844 



THE LITTLE MILLET 


PA AV 
o I u 
PIU 

of grain : — moisture, 8*8-I per cent. ; oil, 4*57 ; albuminoids, 8*04 ; soluble chemistry. 
carlDohydrates, 65*20; woody fibre, 7*39; soluble mineral matter, 2*16 ; 
sand and silica, 3*79 ; total nitrogen, 1*36 ; albuminoid nitrogen, 1*29. 

[C/. AgrL Ledg., 1903, No. 7, 179.] 

In tbe green state it afords excellent Fodder for cattle and horses, Podder. 
and in parts of the Panjab is sometimes grown for this purpose only. 

The dry straw, called 'pral or frdli in the Montgomery district, is some- 
times given to cattle. 

[Of. Church, l.c, 42 ; Basu, Agri. Lohardaga^ 1890, pt. ii., 33 ; Banerjei, 

Agri. Cuttack^ 1893, 75-6 ; Lawrence, Valley of Kashmir, 1895, 337-8 ; Rice, 

Mysore Qaz,, 1897, i., 117 ; Mukerji, Handbook Ind. Agri., 1901, 259 ; Mollison, 

Z.c. iii., 61-4 ; Crop Exper., Bomb. Pres. ; Joret, Lea PI. dans VAntiq., etc., 

1904, ii., 245.] 

P. ili re, Lamk. ; Duthie, l.c. 10 ; Lisboa, l.c. 17 ; Little ffillet, Little 
kungu, kutki, gondula, mighri, chika, ivarai, sdva, sJimnai, nella-shama, illet. 
etc. One of the minor millets, smaller in all its parts than the former. 

Of Bengal, Hoy {Crops of JBengal, 62) states that this millet is largely Bengal, 
cultivated in the Lower Province. No manure is used, and it may be 
followed in rotation by a rabi crop. The land is ploughed and harrowed 
from January to March and the seed sown from March to May, at the seasons, 
rate of 18 seers per acre. No further operations are necessary till August 
or September, when the crop is cut and threshed like dus paddy. The 
yield is stated to be 24 maunds per acre. In the United Provinces its Yield, 
cultivation is confined chiefly to the southern hilly districts. It is sown 
in June and reaped in October, forming, together with kodon {JPaspalum 
scrolHciilatuni), the crop generally taken from the poorest land in 
the village. In Bombay, the description from Mollison given under o bay. 
jP. miliaceum applies equally to the present crop. 

[C/. Church, l.c., 44 ; Basu, Agri. Lohardaga, 1890, pt. i,, 65 ; pt. ii., 29-30 ; 

Mukerji, Handbook hid. Agri., 1901, 259 ; Mollison, l.c. iii., 61-4 ; Crop Exper, 

Bomb. Pres. ; Leather, Agri. Ledg., 1901, No. 10, 369 ; Hanausek, Micro. Tech. 

Prod. (Winton and Barber, transL), 1907, 352-3.] 

PAPAV AN PIU ; Papaverace^. Opium is an in- D. .F., 
spissated juice obtained by scratching the unripe capsules of JPapfiver y-L, pt. i., 
somnife^nim, Linn., and allowing the milky sap, which exudes there- 
from, to dry spontaneously. There may be said to be two chief kinds 
of opium, that used for medicine (produced chiefly in Asia Minor), and 
that smoked, eaten, etc. (grown in India and China). 

istory,— Various species of poppy are mentioned by the early Greek writers 
(Homer, etc.) as ornamental garden plants or as attractive-looking weeds of 
the fields ; the merits of the seed as an article of food and as affording oil were Oil-seed’., 
extolled before the discovery had been made of the somniferous property of the capsules, 
capsules, and certainly long anterior to the recognition of the value of the milky Milk, 
sap. The capsules, stems and leaves were employed by the Greeks in the pre- 
paration of an extract called meconium {cf. Hippocrates, Theophrastus, etc.), Meconium^ 
which was employed as a porific drxig and used in the fabrication of a soothing 
beverage exactly corresponding to the post of the Panjib to-day and the hukndr d*ost and 
of Akbar’s time. Lastly came the discovery of the more potent nature of the 
inspissated sap, the opion of the Greeks, a word that may be spoken of as the 
diminutive of 6^6 ^ — the juice. JPapavei-^ was grown in Asia Minor 

for its capsules, which the Arabs carried all over the East, even to China, some- 
time before the Greek discovery of the value of the juice. 

The discovery of opium began to attract attention about the 3rd century B.p. Q-reek 
Theophrastus was acquainted with it, and describes the method of obtaining it Knowledge., 
by scratehing the green pods. Virgil {Georg., iv,, 545) speaks of the lethean 
virtue of the plant. Pliny pays special attention to the medicinal value of 
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opioUf while Dioscoridea narrates with the rainutest detail the process of 
extracting and manufacturing the drug, and is careful to distinguish it from 
the older preparation meconium. In his time the drug would seem to have come 
mainly from Asia Minor. Indeed, during the Roman Empire, as also the early 
Middle Ages, the only sort of opium known was that of Asia Minor. And even 
in the 13th century Simon Januensis (physician to Pop© Nicholas IV.) spoke of 
Opium thebaicum. 

But if the Greeks discovered the potent juice — opium — the Arabs were chiefly 
concerned in disseminating the Imowledge of the plant and its uses. The Arab 
medical writers from about the 9th to 12th centuries give a full account of it 
derived almost exclusively from Dioscoridea and Galen. That the followers of 
the faith of Islam proclaimed the properties of opium to the people of India 
and China there can be no doubt, since the Sanskrit and all the vernacular names 
in use to-day are clearly traceable to the Semitic corruption of opos or opion 
into afyun. Tliua the Hindi afim points to afyun as the transitional stage from 
opion. In the same way the Arabs carried the poppy capsules and opium to China, 
hence the name ya-pien, also a~fou~yong, in the Chinese language. Previous 
to the Tang djuiasty the opium poppy was apparently not known to the Chinese. 
According to one writer the Sansliit name is ahiphena, and, explained as 
meaning “snake venom,” would thus not be derived from the Greek. But it 
is more often written ahipana, a word which most authors speak of as being 
quite modern and derived directly from the Arabic. Sir George Birdwood 
{E.I.C. First Letter Booh, liv.), for example, says, “ It does not occur anywhere 
until it appears in a Sanskrit dictionary published in Calcutta about seventy 
years ago.” Mr. R. M. Dan© {Hist. Mem., in Kept. Boy. Comm, on Opium, vii,, 
app., 28^-63) says that evidence was placed before the Commission to the effect 
that it is mentioned in the Bhavaprakasha and other Ayur-Vedic medical 
works supposed to have been written not less than 800 years ago. He then 
adds that the history of the production and use of opium in India before the 
commencement of the ICth century is, however, obscure. 

On the other hand, Grierson {Bihar Peasant Life) gives a complete vocabu- 
lary of words for the plant, its varieties, ©very part of it, as also every product 
it affords and every feature and stage in its cultivation and manufacture. Still 
there can be no possible doubt that the poppy cultivation of Bihar does not date 
further back than a couple of centuries or so. While that view is doubtless 
correct, and extreme caution is necessary, still there are words, such as post 
or pust (already mentioned), that seem quite unconnected with Greek 
literature, and which indicate, as has been suggested, a more ancient knowledge 
of the plant than in its special sap — opium. The word post usually denotes 
the capsules, and in South India it becomes poataha-tol. Dutt tells us that 
in Sanskrit the poppy capsules are hhdhhas and the seeds hhastila, but 
that there is no classical name for opium. The seeds are hashkdsh in India 
generally, and in South India gashagasha. So also in China there are names 
for the poppy that carry the knowledge of the plant back to the 7th century. 
Dr. Edkins {Hist. Notes on the Poppy in China, in Bept. Boy. Comm, on 
Opium, 1894, i., app., 146-58) points out that in the 10th century the Emperor 
Sung T’ai-tsu directed the first great medical work to be written ; in that, the 
names given to the poppy are minang (= millet vessel) and ying-su (= jar-raxllet). 
Both names of necessity denote the poppy capsule and its seeds, and involve 
most probably a knowledge in their respective properties prior to the discovery of 
opium. Su Sung compiled the second great medical work (which appeared in 1057 
A.n.), and it is there stated that “ the poppy is found everywhere. Many persons 
cultivate it as an ornamental flower. There are two kinds, one with red flowers 
and another with white.” This, therefore, implied that though the name that 
nowadays denotes opium had not come into use, the two forms of the opium- 
yielding plant were well known in China at the period mentioned. Lin Hung, 
in the 12th century, alludes to the milk from poppy heads. A poem written 
during the Sung dynasty speaks of the poppy fields resembling snow. Thus 
there can be no . doubt the opium poppy was extensively cultivated in China 
long anterior to the importation of India opium. Wang Shih, in the 13th 
century, speaks of the prepared drug as simply magical in the treatment of 
dysentery. 

At the beginning of the 16th century the opium imports into China from 
India had not only been fully established, but the cultivation of the poppy plant 
and the manufacture of opium at Malwa had become regular industries, thus 
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fully two centuries prior to the conquest of Bengal by Clive. And there can be no 
manner of doubt that prior to the British, the Portuguese controlled the Chinese 
•opium exports from India. It is significant that while Baber {Memoirs, 1519, 
334) makes no mention of opium in connection with his discussion of the revenue 
-of Bihar, his grandson, the great Emperor Akbar, on the subjection of Malwa 
and Cambay, found the opium traffic a distinctive and important feature of these 
new dominions. Moreover, Abul Fazl specially mentions Fatehpur, Allahabad, 
Crhazipur, Lahore, etc,, as concerned in poppy culture, and lays stress on the 
excellence of the crop in Malwa, Sir J. B. Lyall {Hist. Sketch in Rept. Roy. Comm, 
on Opium, vh., app,, 5-28) says that it seems certain the Mughal monopoly began 
a little later than Akbar’s time. He, moreover, came to the conclusion that 
it probably was confined to Bihar. The right to manufacture and sell the drug 
was finally placed by the Muhammadans under direct supervision ; it was farmed 
out, and land devoted to this cultivation subjected to a higher tax than that 
for other produce. But as bearing on the probable date of the State monopoly, 
it may be mentioned that in the Mirat-i-Ahmadi we learn of the systems of taxing 
and the revenue realised from opium by the city of Ahmadabad in the time 
of Sultan Muzofiar and other Gujarat kings, before the overthrow of the dynasty 
by Akbar in 1573 a,d. 

The antiquity of the opium traffic may be judged of by the fact that Giovanni 
da Empoli (in 1511) mentions that Alboquerque had captured eight Guzzarate ” 
ships that contained, among other merchandise, “ arfuin, for so they call opio 
.tebaicoJ^ In 1516 Barbosa tells us that this drug was among the articles brought 
to Malacca by the Arab and Gentile merchants to exchange for the cargoes of 
the Chinese junks. He also informs us that opium was carried from Arabia 
to Calicut, and from Cambay to Calicut, the Arabian being one-third higher 
priced than that of Cambay. Garcia de Orta, in 1563, published a full account 
•of the Indian habit of eating opium, and Frederike speaks of going (1568) to 
’Cambay, where he purchased sixty parcels of opium. Shortly after, Acosta 
‘{Tract, de las Drogas, etc., 1578, 408) and Linschoten (1598) amplified very greatly 
the particulars made known by Garcia regarding the Indian habit of eating 
opium. Bocarro (1644) laid stress on the importance of the three great products 
of Cambay, viz. opium, indigo and cotton. Thevenot {Travels in Levant, Indo- 
stan, etc., 1687, pt. ii., 97) mentions the use of opium in Persia. In the Tuzuk, refer- 
■ence is made to the Governor of Bihar being much given to Jcuknar (opium-hemp), 
and his consequent neglect of his duties. If tliis can be accepted as denoting 
a Bihar cultivation, it would be the earliest knovn, The fii'st direct mention of 
Patna opium appears to be given by Ralph Fitch, an Englishman who travelled 
in the East from 1583-91 a.d., and who visited Agra, Benares, Patna (Patenaw). 
He describes the last town very correctly “as a very long and great towne,” 
which had a large trade in cotton, sugar and opium. The Abbi§ Raynal {Hist. 
Philosoph. des deux Indes, 1770, a work translated into English in 1777, i., 424) 
isays that “ Patna is the most celebrated place in the world for the cultivation 
•of opium. Besides what is carried into the inland parts there are annually 
3,000 to 4,000 chests exported, each weighing 300 lb,” Alexander Hamilton, 
{New Acc. E. Ind., 1727, i., 315 ; ii., 22) speaks of the chiefs of Calicut vending 
from 500 to 1,000 chests of Bengal opium yearly, up in the inland countries 
where it is very much used. Mr. J. F. Finlay {Rept. Roy. Gomm. on Opium, ii., 
371-99) furnisitaes particulars of the proposals to abolish the Government mono- 
poly. He gives the early history and fixes the present arrangements as dating 
from 1797. 

Thus then the opium monopoly was a direct legacy from the Muliammadan 
irulers of India and from the early Portuguese traders, that had to be assumed 
by the British shortly after the battle of Plassey (1757). Mention, for ex- 
. ample, is repeatedly made of the traffic having expand^ so inordinately as 
to have forced the East India Company to assume its control and supervision in 
1781. But prior even to the advent of the Portuguese, the Chinese had become 
possessed of a full knowledge of the drug. Wang Hsi (who died in 1488 a.d.) 
rspeaks of opium being obtained from Arabia and being the produce of a poppy 
with red flowers. He died thus ten years before the arrival in India of Vasco 
'da Gama, and not only describes the use of opium, but the methods pursued 
in the cultivation of the poppy and the extraction of the narcotic. There can, 
therefore, be no sort of doubt that the cultivation of the poppy plant, as a source 
of opium, was fully established in China by the middle of the 15th century. 
"The prohibition against foreigners trading with China, issued in 1523, was "a 
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consequence of Japanese raids, but its immediate effect was to lessen the supply 
of foreign opium, and in consequence regulations were issued with the view 
to imnro ve and extend Chinese home production, . i. , j • • 

Dr. Edkins, from whom most of the above histone facts regardmg China 
have been derived, says that towards the end of the Ming dynasty the legitimate 
practice of taking opium medicinally was destmed soon to 

smokin'v it. The new phase, he affirms, was intimately associated with the 
introduction of tobacco-smoking from the Philippine Islands. 

China about 1620 a.d., or just about the time that King James L published m 
England his Counterblast to Tobacco, and the last of the Ming Emperors pio- 
hibfted the smoking of tobacco. But the habit nevertheless spread rapidlj^ 
and unfortunately various substances came to be mixed with the tobacco, such 
^ opiu^, arsenic and the like. These were for some years used as flavommg 
ingredients, but in time they became the chief materials smoked. It may 
thus truly be said that tobacco was a lesser evil than the 

supposed, while opium-smoking proved a far greater danger than they feared. 
T^^ Emperor Ch’Sig Tsung is much to be respected for his strong moral convic- 
tions He made great efforts to cope with the evil of narcotic mdulgenoe, but 
in vain. According to Bretschneider, opium-smoking is a Chinese invention and 
quite modern. Nothing, he adds, proves that the Chinese smoked opi^ 
tile middle of the 18th century. Dr. Edkins regards the connivance of the 
Chinese authorities (during 1729-96), from the highest to the lowest, as having 
served to render repressive measures futile, both against local 
foreign importation. Opium-smoking originated, inor^ver, m a 
at a Seat distance from Peking, and (as observed by Holmes) wMe the Comt 
at pSing was endeavouring to suppress the forei^ trade m opium from 1796 
to 1840, it did not or could not put a stop to the home cultivation of the drug, 
since a Chinese Censor in 1830 represented to the throne, that 

oSr one-half of the province of Chekeang, and in 1836 another (Cho 
?sun) stated that the annual production of opium m Yunnan could not be less 

than several thousand piculs ” (Sncycl. Bnt.). _ 

This state of afiairs culminated, and naturally so, in a conflict of “terests 
as represented by local production on the one hand (an item of provincia^eyenue) 
Sd foreign impStatioS on the other (an item of Impend revenue). While tha 
British and Indian Governments were in treaty with the ^ 

regard to the enforcement of such restrictions on the foreign traffic ^ the Im- 
nerial Government of China deemed desirable, the provincial avdhonties of 
China as represented by the Commissioner Lin Tse-hsu, demonstrated their 
desire’ for the complete discontinuance of the foreign supply 
£2 000 000 worth of opium, the property of British traders. Had the Chines 
Government taken the course open to it, and that, too, without 
to a trade of large proportions (the growth of several centuries), name y 
im-DOse a gradually increasing taxation on imported opium; had it exerci^d 
als? the power, which it should have possessed if itidid not ^®. ®°’ ° 
or prohibiting the cultivation of the poppy withinnts *®T* '^’/dav 
have been heard of the perplexing Opium Question of the present day. 

By the middle of the 18th century Bihar had ’^®®°“® *^® “ ^^‘hv 

onium of the best quality and greatest quantity was produced. In the anarchy 
of the period, the Government monopoly had fallen mto abeyance. ^^® 
under which, in the early part of the century, busmess in opii^ w ^conducted,^ 
in that part of India, is described by Bam Chand Pandit. In the first year m 
the British monopoly he was one of the joint contractors of the opium provision. 
Kiere was, he tells us, a body of Native merchants, then resident at Patna 
known as the opium-dealers, who made advances to the cultivators and rweived 
in return the opium produced, took it to their houses, and made it up m the form 
required by the exporters. After the growers had delivered 

the advances received, they disposed of the surplus as they thought fit, and t^ 

nrice rose accordingly. In October, the opium bemg propped in the requir^ 

form, the merchants used first to offer it for sale to the Dutch, 

agreed among themselves as to the rate they "^uld accept. A 

sav, 500 maunds would dispose of 200 to the Dutch. ^ After ®“°^ P'®'*^^^ 

sales the dealers would then go to the English merchants and offer a fmther 

SSti^! at a h4her rate, and^finaUy they would go to theR;en^ 

Of ^me more at a still higher rate. Thereafter, say in Novernber the Duteh 
would make a second contract with the opium merchants, but at a higher price 
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than their first agreement, and usually by this time the pylcars or small traders, 
who had picked up here and there odd parcels, brought their much adulterated 
article to market and thus lowered the price of the closing sales. The usual 
price averaged from 100 to 150 rupees per maund, but might rise to Rs. 200 or, 
during the wars among the Europeans , would fall to ruinous rates — Rs. 70 to Rs 75. 

With such a state of affairs it can be no matter for surprise that corruption 
became universal with the growers, the traders, and the exporters, nor that 
misunderstandings should have threatened both internal and external peace 
and thus rendered imperative some system of supervision. An end, as it was 
thought, was put to all disputes in 1773 by the Governor of Bengal, Warren 
Hastings, assuming supreme control, on behalf of the East India Company, an 
agreement having been entered into to supply the Danes, Dutch and French 
with fixed amounts armually. From 1773 to 1797, in virtue of this new ar- 
rangement, the right to the exclusive manufacture of opimn, on account of the 
Company, was sold annually in the first instance, but from 1731, by four-year 
contracts, on private bargain. In 1785 the contracts were opened to public 
competition and assigned to the highest bidder. Definite stipulations were 
thenceforward exacted from the contractors with a view to protecting the culti- 
vators from being compelled to grow the poppy ; for securing to them freedom 
from vexatious imposts and ensuring a fair price for their produce. The culti- 
vators, on the other hand, were made liable to penalties for keeping back the 
opium produced, and to a deduction of hatta (assessed by arbitrators) upon opium 
adulterated. Dealing in opium contrary to the conditions of the monopoly 
was made criminal by whomever conducted. But in spite of all the regulations 
that could be framed, the system of farming became oppressive. Cultivators 
were often compelled by the contractors to grow the poppy when they had no 
desire to do so. The contention was advanced that the contractors must have 
an assured production, and hence, they said, once land came under opium, it had 
throughout the period of contract to continue to produce it. If the owner or 
cultivator of opium land objected, he should, they said, be compelled to vacate 
it and allow some one willing to grow poppy to be placed in charge. Instances 
of such high-handedness and abuse became so rife and flagrant that the Board 
pf Directors were forced to seek some other plan of operation than that of farming 
out the right to produce a drug of such potency. 

It had been early resolved by the Company that the profits of opium traffic 
should be credited to Revenue, not to Commerce. The country, and not the 
shareholders, thus participated in the profits. The vested interests of the Indian 
people were thus early recognised as demanding efficient control. Ram Chand 
Pandit, who could contrast the free- trade system, in which he had, in fact, partici- 
pated, with the subsequent contract system and its grievances, bribery, corrup- 
tion and dishonest weights, etc., admitted that the carrying on of the opium 
traffic as a State monopoly was the best mode “ as well for the raiyat as for the 
preservation of the quality and the good of the coimtry at large.’* After dis- 
cussing the many recommendations of the new system, viz. constant market, 
liberal advances, freedom from all compulsion, etc,, he added that the raiyats 
should be punished whenever detected either delivering adulterated juice or 
disposing of the produce other than to the Company, and that after receipt into 
warehouse it should bo made up with the greatest care so that its good quality 
might redound to the honour of the agent. It will thus be seen that in the growth 
of the present Indian opium traffic, free trade was tried and found wanting : 
that the contract system proved defective and pernicious: hence that direct 
control was hailed by the people of India as a greatly needed and much valued 
reform. 

The Government of India, in a Dispatch issued during the Marquis of Ripon’s 
administration, stated their case fully. One passage from that dispatch gives 
the key-note to the whole controversy — “ The economic objections to the manner 
in which opium revenue is raised, whether in Bengal or Bombay, may be ad- 
mitted to be considerable. In the former case, the Government itself engages 
in private trade, a course which is open to obvious objections. In the second, 
a very heavy export duty is imposed. In both cases the course adopted inter- 
feres with and restricts the free production of the trade in opium. It cannot 
be doubted that it would be highly profitable to any private trader to pay for 
crude opium a very much higher sum than is paid now by the Government to 
the cultivators of Bengal. If, therefore, supposing such a thing to be possible, 
no r triotio were placed upon the cultivation of the poppy, and i4 at the 
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same time, the export duty were taken off, it is certain that an immense stimulus 
would be given to the production of opium, and that China would be flooded 
with the Indian drug. Thus, in direct proportion to the removal of the economic 
objections, the moral objections would be intensified in degree.” “If, there- 
fore, the policy is to be not merely theoretical, but is to be productive of some 
practical good, it must aim, not only at the disconnection of the Indian Govern- 
ment with the opium trade, but at the total suppression of the trade itself.'’ 

China produces locally the major portion (some writers say nine-tenths) of 
the opium it consumes. The province of Yunnan, where opium indulgence is 
carried to the greatest extent, is self-supporting in the matter of opium, that 
is to say, it exports opium but imports none. But Yunnan does not stand alone. 
Mr. A. Hosie, Consul-General, says that with the province of Ssu’ch’uan (jRepor^, 
1904) the greater profit of opirnn as a crop has driven wheat very largely from 
the list of surplus products exported from the province. Out of a population of 
45 millions, nearly 3 millions are opium smokers. The locally produced article 
is gradually displacing the imported, and the province even now exports to other 
parts of China 20,000 piculs of opium a year. There would thus seem no manner 
of doubt that the exclusion of Indian opium from China would not affect ma- 
terially the indulgence of the peoples concerned. The earnest words of the Hon. 
the Maharaja Bahadur of Burbhanga should be read by all persons interested 
in this subject Boy. Comm, on Opium, 1895, vii., suppl.) and its bearings 

on India and the Indian people. Some few years ago the export of Yunnan 
opium into Upper Burma was a som'ce of much annoyance that led to special 
regulations. Col. Manifold has published a vivid account of the effects of opium- 
smoking in Ytuman. 

The Royal Commission on opium showed that the trade was simply legalised 
by the Treaty of Tientsin (1858). Prior to then the traffic was irregular, 
and disturbances were almost of constant occurrence that greatly interfered 
with ordinary trade. In the instructions given by the British Government to 
Lord Elgin there occurs the following: — “ There would be obvious advantages 
in placing the trade (opium) upon a legal footing by the imposition of a duty 
instead of its being carried on in the present irregular maimer.” The Treaty of 
Tientsin was to regulate general commercial relations between China and Great 
Britain, and opium was only a side issue. Mr. H. N. Lay (Bept. Boy. Comm, 
on Opium, i., 84), in fact, says that in framing the Treaty, opium was not so much 
as mentioned, either by the Chinese or the British CommissionOrs. The terms 
of the Treaty are such that the duty by constitutional methods might be in- 
creased indeJ^itely or the imports prohibited. By the authorities subsequently 
appointed to frame regulations based on the Treaty, opium was of their own 
free will accepted by the Chinese as a foreign drug, that might be imported and 
upon which a duty was to be levied (l.c. app., 137). 

Sir James Fergusson, in a debate in the House of Commons (April 10, 1891), 
remarked, “The Chinese at any time may terminate the Treaty on giving twelve 
months’ notice, and to protect themselves they may increase the duty to any 
extent they please or they may exclude it altogether.” Sir Joseph Pease, com- 
menting on that view (^.c. 4), amended the interpretation of the Treaty by 
saying that while the Convention of Cheefoo might be recast every twelve months, 
the Treaty of Tientsin could only be modified every ten years. The Convention 
of Cheefoo simply consolidated the lihin (provincial) taxes on imported opium 
into one common Imperial import duty, thus doing away with a source of much 
trouble and confliction. This was of great advantage to the Imperial Govern- 
ment, no doubt, and checked materially the smuggling of foreign opium tlirough 
the country (l.c. app., 137). A duty levied on imports was, in other words, a 
simpler and more effective tax than fiscal duties on the drug being carried 
across provincial boundaries. 

CULTIVATION AND AREA OP INDIAN PRODUCTION, 

There can be no doubt that much still remains to be done in selecting 
stock/ toward the production of desired qualities of the drug. In Bengal 
(Patna and Benares agencies) the plant chiefly grown is one or other 
of the many white-flowered races, especially that with a pale-coloured 
capsule (5a/ei dherri]. In Malwa, on the' other hand, the poppy most 
frequently seen has purple flowers. In the Himalaya a parti-coloured 
form is occasionally met with. No one, subsequent to Bcott {Maniml of 
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Opium Husbandry, 1877), appears to have given the subject serious at- 
tention, and the merits of the opium of India have become an accepted 
axiom, without the endeavour having been made to trace out how- 
much depends on climate, soil, stock of plant, system of agriculture 
or purity* of manufacture. Even when cultivated side by side in the 
garden, Scott noted that the various races which he found in the 
hands of the cultivators, or which he was able to select and perpetuate, 
yielded materially difierent results in quantity and quality of the drug. 

Nevertheless it is freely admitted that the highly valued medicinal form 
of opium obtained , from Asia Minor is the produce of a special variety piant of 
known to botanists as i/lahra. At present we possess no evidence Minor, 
as to whether that particular plant exists in India or could even be culti- 
vated there. While the opium used medicinally in Europe is obtained 
to-day, as it appears to have been centuries ago, from Asia Minor, the 
opium used medicinally in India is the Indian grown and specially pre- Medicin^ 
pared drug obtained " from var. alba. While in many respects the 
chemical nature of the two would seem widely different, Indian medical 
men claim that, given in the same doses, the Indian is in no way 
inferior to the European. [Cf. Heuze, Les PI Indust. , 1895, iv., 91-105, 

357-60; Kew Mus. Guide, 1907, 13.] 

Area and YieJd.-^ln modern language, '' Bengal Opium ” means Area, 
opium manufactured at the factories of Patna and Ghazipur, and there- Bengal, 
fore grown in the provinces of Bengal, Agra and Oudh. Then again, 

“ Malwa Opium ” means opium grown in Central India, Rajputana and Maiwa. 
certain other Native States. The former class of opium is exported from 
Calcutta and the latter from Bombay. The area devoted to Bengal opium 
is accurately known ; that devoted to Maiwa can be ascertained only 
approximately, namely by estimates based on the annual exports to 
foreign countries. In the former, the cultivation is directly controlled by control. 
Government— a State monopoly ; in the latter, by export duties only. 

During the years 1872 to 1892 the area under the poppy in the British Ar^s in 
districts (Bengal opium) averaged 515,000 acres. The following were BStSots. 
the areas returned officially as devoted to the crop for the five years ending 
1901-2 : — British districts, in 1897-8, 592,232 acres ; in 1898-9, 602,975'; 
in 1899-1900, 640,263 ; in 1900-1, 621,891; in 1901-2, 607,418. Since ‘ 

1902 the net area in the Ganges valley, excluding areas on which the crop 
was sown but failed, has been : — 1902-3, 582,807 acres ; 1903-4, 642,831 ; 

1904-5, 587,140; 1905-6,654,928. In 1906-7 it is stated that the 
Government of India have decided to reduce the area to about 562,500 
a.cres. [^Cf.Moraland ]Hat. PToy. Ind.,190b~~^,7^.^ In the Native States xative states, 
for which agricultural returns are available, the average has been about 
70,000 acres. Of the British districts, approximately 200,000 acres are 
an Bengal, the same in Agra, and a little less in Oudh. The cultivation 
bevond these provinces is insignificant, and can be described as a con- concessions to 
oession practically to ancient usage or aboriginal tribes. In the ranjab, 
Ajmir-Merwara and Upper Burma, for example, there have been on an 
average about 6,000 to 7,000 acres between them under the crop, mostly in 

the hili districts (Karnal, Ambala, Kangra, Shahpur, etc.). Of the Maiwa 

production, the Native States of Gwalior, 36,378 acres ; Tonk, 9,733 acres ; 

Kotah, 31,166 acres ; and Jaipur, 3,077 acres, are the published returns for 
1904-5. Others, such as Baroda, Indore, etc., do not furnish particulars. 

Production and Profit— The cultivator of opium, in the monopoly Production. 
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districts, is licensed and money advances made to Mm (if he so desires) 
to enable him to prepare the land for the crop in accordance with the 
somewhat expensive system recommended. As the advances on opium 
are made at the very time the rent has to be paid, they are much valued, 
and the profits may pay the rent of the entire holding. The cultivator 
is next required to deliver the whole produce at a fixed price to the 
Government local agents, by whom it is dispatched to the factories- 
The fields are surveyed when under the crop and a fairly accurate fore- 
cast of production obtained as a check on deliveries. 

The price paid had for some years been fixed at Rs. 5 per two pounds, 
but it was raised recently to Rs. 6. Still, at the former figure the value ta 
the Bengal and United Provinces cultivators may be judged of by the fact 
that the average payments for some years have exceeded £1,500,000, and 
occasionally as much as £2,000,000. The opium is specially prepared both 
for the home and foreign markets in accordance with long-established 
custom at the Government factories. The foreign supply is sold by 
public auction at monthly sales which take place at Calcutta ; but, in order 
to check speculation and steady prices, the exact amount to be offered at. 
each sale is previously notified for twelve months. The amount to be- 
manufactured each year is also determined beforehand, the area necessary 
for the production fixed, and permits issued accordingly. The opium 
used up in India is technically designated “ Excise Opium,” that which 
is exported being called ‘‘Provision Opium.” In 1888 and some time sub- 
sequently, the estimate of required production was 57,000 chests of pro- 
vision opium per annum. In 1896 the standard was reduced to 54,000 
chests ; and at present it is 48,000 chests. The excise opium fluctuates, 
considerably ; during the past thirty years the minimum has been 2,248 
chests, and the maximum 5,554 chests. This represents the total Indian 
consumption, less the supplies produced within the Native States. 

Most of the Native States assimilate their internal opium arrange- 
ments to those prevalent in the British districts, and, moreover, make 
strenuous efforts to prevent contraband dealings. Still, there must be a 
considerable personal traffic from the Native States into British territory. 
Were greater restrictions placed on the production and supply within 
British territory than presently prevail, illicit traffic would assume political 
importance and become a danger of no ordinary magnitude. As now 
administered, the Native States levy heavy dues on opium exported from 
their territories for the China market, and such opium, moreover, pays to 
the Indian Treasury a transit duty which in 1894 was £43J per chest 
of 140 lb., in 1896 became £40, and in 1897 £33J per chest. The. 
decline stated in the exports of Malwa opium is attributed to Chinese 
production directly competing, and successfully so, with all inferior grades, 
none but the finest and purest Bengal opium finding a steady market. Thus 
at every stage the Government directly controls production and manu- 
facture. There can be no doubt that with a commodity that bears such 
heavy taxation, an infinitely higher price could easily be paid to the 
cultivator than the amount actually received from Government, were the . 
traffic free from all restraints and regulations. Here the first check is 
given by the prevention of the profits of production becoming an incentive 
to illicit traffic. The yield per acre may be put at from 6 to 8 seers, so that 
the profits of the cultivators are not materially greater than with other 
crops. It has been pointed out that the consumption locally of Govem- 
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raent opium is miicli lower in opium-growing than in non-opium-growing 

districts — a circumstance explained on the supposition that the cultivators 

always retain a portion of their produce for their own consumption and 

that of their friends. This deduction has therefore seemed to justify the 

belief that an average yield of 9 seers (18 lb.) to the acre would yield to Acre. 

perhaps be more like that actually attained in good seasons. Mr. W. B. 

Johnson of Patna, who wrote an account of the cultivation of the poppy, 

• given as an appendix to Sir W. O’Shaughnessy’s Bengal Dispensatory 
(1841, app., 749), puts, however, the yield still higher, viz. 15 seers per 
higha^ and the total value of the crop at Rs. 80. The great advantages of 
the crop are advances made free of interest ; the wells or other permanent 
improvements that become possible ; an absolutely certain market ; no 
fear of sudden changes in price or demand and prompt payment for prodixce ; 
while in times of scarcity and famine it is an invaluable source of income. 

Cultivation in Bengal and the United Provinces , — The opium year engal. 
is considered to commence in September. It is customary to follow poppy 
after Indian corn or other Bharif crops, the soil being at once taken in hand 
after the removal of the corn. It is ploughed at an interval of every ten 
days till the middle of October, when the sowing commences and may be Seasons, 
extended to the middle of November. Land in the immediate vicinity 
of the village or homestead is selected for the crop on account of its being 
higher, usually more richly manured and more easily supervised. It 
requires a rich dark, sandy loam. The soil is often specially manured soUs. 
to the limits of the cultivator’s resources — frequently 150 to 200 maunds 
of farm-yard manure. Penning sheep and goats on the field is re- Manure, 
garded as one of the most satisfactory methods. Nitrate of potash is 
highly commended as a mineral manure. When top-dressed to the 
extent desired or possible, it is next partitioned off into oblong plots 6 or 
8 by 4 feet for convenience of weeding and irrigation. The seed is usually 
specially selected from extra large or highly productive capsules. .The Selection and 
advantage of the exchange of seed is also fully recognised, and the seed 
from certain localities is regarded as specially good. Still, there are no 
expert seed-producers, and much therefore depends on the integrity of the 
person with whom the exchange is made. 

The day the seed is sown the land is well watered, and the next the sowing, 
clods on the surface are carefully broken. Six pounds are considered 
sufficient for a higha of land (3,025 sq. yards). The seed is often soaked 
in water the night before sowing, and for this purpose some cultivators 
use a liquid manure. About a week after the plants shoot up, and 
when about 6 inches high the plots are weeded and thinned. Vigorous weeding, 
plants only are retained, and in the ffnal condition these should not be 
closer than 7 to 8 inches each way. 

Irrigation commences as soon as the plants appear, and resowing made irrigation, 
in places where failure seems indicated. At regular intervals right up to 
the maturing of the fruit, flooding of the plots must be continued, but care 
has to be taken that the plants are never submerged or kept in stagnant 
water. Where subsoil moisture exists, watering may be delayed until 
December, and with certain soils may not be necessary at all. 

Flowering snd Collection,— The plants take from 75 to 80 days until full CoUection. 
flowering can be said to have been attained. The petals, which are four 
in number, are removed the third day after expansion. These are carefully 
preserved and are the ‘‘ Flower Leaves ” of the casing employed with the 
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provision opium. Some eight or ten days after the removal of the petals 
the capsules are ripe. The earliest collection of opium in Bengal is, there- 
fore, about the end of January, and may he continued to the middle of 
March. In the United Provinces the seasons are a little later, flowering 
not being general till March and collection of the drug extended well into 
April, and in the hills till June. After the poppy is oS the soil the land is 
usually left fallow till the succeeding hliarif and is then sown with other 
crops, or in rare instances is highly manured and sown again with poppy. 
\Cf. Baden-Powell, P6. Prod., 1868, i., 295-7 ; Stewart, P6. Plants, 1SQ9, 
10 ; Duthie and Puller, Field and Garden Crops, 1883, ii., 64-8 ; Basu, 
Agri. Lohardaga, 1890, ii., 41-2 ; R.E.P., Rev., Offic. Corresp. on Opium, 
1896 ; Mukerji, Handbook Ind. Agri., 1901, 441-5; Shahpur Gaz., 168-70 ; 
Excise Admin. Repts.] 

Malwa, Pan jab, etc. — Of Malwa, for example, it has been said a 
mild climate, plentiful irrigation, rich soil and diligent husbandry are 
indispensable. The black cotton soils from which annual crops of wheat 
may be obtained without any manure are useless for poppy unless richly 
fertilised. In Baroda, poppy follows a crop of The following 

are the centres of production of Malwa opium : — In Central India — 
Indore, G-walior, Bhopal, Bandelkhand, Baghelkhand, Malwa and Bhopa- 
war : in Rajputana — Mewar, Jaipur, Haraoti and Tonk, Eastern Pajpu- 
tana States, Kotah, Alwar, Bikanir and Western Rajputana States. An 
interesting account of Opium in Malwa was prepared by Mr. H. Hastings 
in 1895. Shahpur is the chief opium-growing district in the Panjab, the 
supplies going mainly to the chief Sikh centres of Lahore and Amritsar. 
[C/. Mollison, Textbook Ind. Agri., 1901, hi., 245-7.] 

EXTRACTION AND MANUPACTU B OF OPIUM. 

The cultivation of the poppy yields several distinct and paying sub- 
stances. There are (1) the inspissated sap of the green capsules — crude 
opium; (2) the moisture and soluble substances that drain from the 
opium, known as pasewa; (3) the poppy petals; (4) the trash’’ or 
powder prepared from the leaves, dried stems, etc. ; (5) the capsules ; 
and (6) the oil-seed. The first-named three substances are those alone 
with which the Opium Department are concerned, and these, therefore, 
have to be dealt with here in some detail. 

1. Crude Opium. — The green capsules are scratched in the afternoon 
with an instrument called the nashtar. This consists of four sharp blades 
tied together with cotton, passed between the blades so as to keep them one- 
thirtieth of an inch apart and allow of scratchings being made to a certain 
depth through the wall of the capsule and no farther. It is important 
that the wall of the capsule be never completely severed, but at the same 
time a purely superficial scratching is useless. The exact degree of pene- 
tration to ensure the best possible flow of milk requires great skill. The 
padding of cotton between the blades is intended to ssist in this matter, 
since the blades can but cut up to that point when drawn at a certain angle. 
The incisions are usually made from below upwards, more or less per- 
pendicularly. By modern usage this is done in the afternoon, but according 
to Johnson, ‘‘ in the hottest part of the day, the juice as it exudes in the 
night may be protected by the pellicle formed in the day ; the wound 
ought to be diagonal to prevent the juice from falling ofi in the night when 
the dews are heavy.” 

Each capsule is usually lanced in this manner three or four times at 

854 



CEUDE OPIUM AND PASEWA 


PAPAV 
PIU 

Collection 

intervals of two or three days, but sometimes a single scratching may 
exhaust the drug, while occasionally an extra fine capsule may afford eight variations in 
or even ten discharges. The opium from early sowings is thin but 
plentiful, and that from later sowings scanty but of a high consistence. 

The field is usually divided into certain portions, each taken in hand 
and scratched in one day, the others in succession and rotation until the 
entire crop has been collected. This ensures regular and systematic 
scratching which would not be attained by promiscuous work. 

The drug formed is collected in the early morning on the day following oouection. 
the scratching. The juice adhering to the incisions is scraped off with 
a small trowel-shaped scoop of thin iron called the setwah. On the scoop 
being filled the drug is transferred to a metal or earthen vessel and con- 
veyed to the farmer’s house for further manipulation. It is stored in an storage, 
earthen pan tilted to one side so as to allow the liquid paseioa to drain from 
the more solid extract. In Benares the standard of good-quality crude standard 
opium is 70 per cent, opium, 30 per cent, fluid. The paseiva is decanted 
from time to time into another vessel, and the opium turned over as 
occasion arises to facilitate the draining ofi of the paseiva. In the Bengal 
agency the standard is a little higher, viz. 75 per cent, opium, and to 
obtain this condition the opium is dried by being placed on a cloth tied over 
the mouth of an earthen pot. The required further draining away of the 
pasewa takes place, but as the cloth gets impregnated with opium it comes 
to possess a money value, and is purchased at the factory under the name of 
Tca-ffd (kapM), The average yield for each scarification is about 10 grains, Kaffa. 
and a healthy plant after five to eight scratchings may }deld 75 grains in all. 

2. Pasewa.-— This is the dark cofiee-coloured fluid (as mentioned above) Pasewa. 
that drains from the crude opium in the process of dr;^ng. The chief 
purpose in removing this substance is to prevent the physical depreciation 

which its presence effects on the drug, viz. it turns it black and makes it 
liquid. Pasewa f however, consists of the most soluble of the opium prin- 
ciples dissolved in dew or moisture absorbed from the atmosphere. It has 
a peculiar smell, is strongly acid, and contains meconic acid, resin, morphia 
and narcotine. It is less abundant during westerly winds or in the absence 
of dews at night. 

3. Leaves (Petals). — As already mentioned, the flowering season is Leaves. 
January to March. But here again considerable sldll is required, since 

if plucked ofi before they are ripe, the capsule afterwards contains , much 

less opium than if the petals be allowed to fully mature. The hand is 

made to gently encircle the base of the flower, then drawn upwards, when, 

if properly matured, the petals will come away naturally. A day is selected Dry weather. 

for collection of petals when they are not moist, as otherwise they would 

get discoloured. The petals are then made into what is technically called 

“ leaves.” For this purpose an earthen plate is placed over a slow fixe, 

and over it is spre^ a handful of petals. These are then covered over 

with a damp cloth and pad until the steam from the cloth causes the petals steaming, 

to adhere together. The thin cake thus formed is turned over and the 

damp pressure repeated to ensure the union of the petals on both surfaces. 

When fresh they have a pleasant aroma, said to be imparted to the opium Axoma. 
for which they are subsequently employed as the packing material. There 
are various grades or qualities of these petal cakes recognised and sold, 
separately packed in specially prepared baskets. These realise Es. JO, 

Es. 7 and Es. 5 a maund according to quality. , 

855 



THE OPIUM POPPY 


PAPAV 

PIXX 

annfacture 


“ Trash.” 
Lewa. 


Oil. 


alwa. 


Adulteration. 


Linseed Oil. 


Yield. 


Subsequent 

Treatment. 


Balls. 


Erport Season. 

en al 
xport 
Opium. 


Buriby. 


Eepeatedly 

Assayed. 


Cakes. . 


4. Trash. — This is the pounded poppy stalks and leaves. It is em- 
ployed in packing opium. 

5. Lewa . — This is the paste used in consolidating the “ leaves ” in 
the formation of the casing employed with provision opium. It is formed 
of all the inferior opium and 'pasewa. 

6. Seed and Oil . — The best seed is obtained from capsules that have 
not been lanced. They yield a sweet edible oil absolutely devoid, of course, 
of any trace of opium, though in preparing the excise opium it is the sweet 
oil employed to prevent the opium adhering to the paper in which it is 
packed. 

Malwa Manufacture . — The systems of collection pursued in other parts 
of India difier almost wholly in the number of blades formed into the 
nashtar, the direction of the incisions, the method of collection and drying. 
The work of adulteration begins with the act of scraping off the drug from 
the capsules. If honestly done, the pure extract alone is removed ; but if 
adulteration be desired, a portion of the superficial tissue of the capsule 
may be carried away with the drug. In Malwa the system prevails of 
depositing the collection of crude drug (known as chick) into a vessel con- 
taining linseed oil, in the proportion of one of chick to two of oil. This is 
justified from the desire to prevent evaporation. It is in reality a mode of 
adulteration, and the dealers refuse to purchase any opium that is thinner 
than half-dried glue. One acre of land well cultivated yields 70 to 100 lb. 
of chick which fetches 3 to 6 rupees a pound, so that the total crop will 
reahse from 200 to 600 rupees to the acre. 

The traders place the oil-adulterated drug in double bags suspended 
from the ceiling of a close and dark room, to allow of the excess oil draining 
off. In a month’s time all the oil that can be separated is drained away. 
By June or July the opium is removed from the bags and thrown into 
large vats, where it is worked up until it attains a uniform colour and con- 
sistence. It is now made into balls of 8 to 10 oz. each, which are 
thrown into baskets full of a chaff prepared from the dried poppy 
capsules. It is then spread out on a floor covered with the “trash” or 
powder of the poppy leaves and stems, and there it remains until it has 
dried sufficiently to allow of packing, when about 150 of the cakes go 
to each chest. It is ready for the export market by October or 
November. 

en^al Manufacture. — It may now be desirable to describe the stages 
of manipulation pursued at the Government factories in contrast with that 
mentioned above with the Malwa drug. The opium, as purchased from 
the cultivators, is first tested for purity and quality. It is then stored in 
large wooden boxes capable of containing 10 cwt. Whilst thus stored 
it deepens in colour by exposure to air and light. From this is taken the 
quantity that is daily to be manufactured. This is sampled, assorted, 
kneaded up together and thrown into boxes, certain ones being again 
assayed. The opium is next placed in troughs and kneaded and thoroughly 
mixed by men wading knee-deep in it. When uniformity by these various 
stages of separating, sampling, mixing and kneading has been attained, it is 
next day made up in cakes. For this purpose the “ leaves ” required, having 
been weighed out and damped over-night, are given to each operator along 
with a supply of lewa. The leaves, lewa and opium required for each cake 
are accurately weighed out. The operator, taking a brass cup in his hand, 
places the leaves within it layer upon layer, moistened with the lewa, until 
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he thus builds up the shul (a structure half an inch thick). The cake of ^ 
opium, brought direct from the scales, is now inserted within, and leaf 
after leaf moistened in the lewa is inserted until the space around the cake 
is filled up. The layers of leaves are now brought up over the opium and 
compacted together until the finished cake looks like a Dutch cheese in 
size and shape. It is now removed from the cup and rolled in a fine powder 
of “ trash/’ It is then placed in earthen cups of the size to hold it com- 
fortably, and carried out to be dried through exposure to the sun. In Dried, 
this position it is retained for three days, the cakes, or balls rather, 
being occasionally turned round. The weight of an average cake is about 
4 lb. 3^ oz., but of that fully half consists of the shul that surrounds it. 

Excise opium (known as Abhari opium) is inspissated by direct exposure Excise 
to the sun until it attains the standard of 90 per cent., when its consistence Opium, 
resembles wax. It is then moulded into square bricks weighing about 
2 lb. These are wrapped in oiled Nepal paper and packed in boxes fur- 
nished with compartments for the bricks. 

REVENUE AND TRADE IN OPIUM. 

Consu ption in India. — The excise systems of the local Governments seise 
are framed in accordance with the Opium Act of 1878. To review even ystems. 
briefly the various enactments and methods of fiscal administration that 
prevail in the various provinces of India would, however, occupy many 
pages. For a concise statement, mention may be made of the Moral and 
Material Progress and Condition of India (1903, 171-6). Briefly, the con- consumptioc. 
sumption of opium is highest in the damp malarial tracts of India, where 
its use is universally believed to be beneficial. It is nowhere consumed 
to an extent to occasion anxiety ; in fact, the use of opium by the people 
of India, as a rule, is distinctly moderate, excess being very exceptional 
and condemned by popular opinion. No physical or moral degradation 
can be regarded as occasioned by the Indian habit, at all comparable with 
the use of alcohol in Europe. The mean consumption expressed to head To:^dof 
of population in British India (including the high rate prevalent in Assam) 
comes to 38 grains per head per annum, and if Assam be excluded it is 
under 30 grains. [Of. Pampers relating to Consumption of Opium in Brit. 

Burma, Rangoon Press, 1881.] 

In India, opium is eaten, drunk or smoked, opium-smoking being Madak. 
by no means uncommon. Madak is the special Indian preparation 
smoked by the lower classes. Chandu is a smoking mixture made after chandu. 
the Chinese method, and in India is used mainly by the Chinese. Opium 
is, as already remarked, almost a necessity of life with certain communi- 
ties, and so much faith do the people place in the drug that they by no 
means infrequently give it to their horses when an exceptionally heavy 
task has to be performed. Moreover, with the people of India the danger 
of accumulative action or the establishment of a craving does not seem 
to exist. A very large number of persons take a daily allowance Daily 
throughout life, and never show any tendency to increase the amount 
consumed. And some of the strongest and most healthy communities, 
such as the Sikhs, have to be placed in this category. 

Internal Traffic. — The returns of traffic by the railways were, in 1904-5, Internal 
127,509 cwt. ; in 1905-6, 130,412 cwt. ; and in 1906-7, 144,255 cwt. The rade. 
distribution from the provinces of production to those of consumption 
and to the ports of export were in 1906-7 as follows : — United Provinces, 

69,574 cwt. ; of which 54,057 cwt. went to Calcutta, 13,830 cwt. to Bengal, of Productioa. 
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1,416 cwt. to tlie Central Provinces and Berar, and 271 cwt. to the Panjab. 
The next important centre is Bengal, which exported 50,171 cwt., mainly 
to Calcutta. Then come Rajputana and Central India, which exported 
18,500 cwt., mainly to Bombay town ; and lastly the Bombay Presidency 
exported 2,983 cwt. to Bombay town, and these two items of Bombay 
town supply constitute the Malwa opium of commerce. 

Revenue. Opiu Revenue . — The following statement of the opium revenue 

for five years may be instructive : — 


— ■ 

1901-2. 

1902-3. 

1903-4. 

1904-5. 

1905-6. 

Receipts ; — 

£ 

£ 

£ 

£ 

£ . 

1. Sales (Bengal) 

4,150,290 

3,662,600 

4,678,371 

5,079,541 

4,703,574 

2. Duty (Bombay) 

3. Sales to local Govern- 

542,683 

661,033 

871,383 

749,125 

569,400 

ments 

159,049 

174,805 

186,291 

192,833 

195,806 

4. Total 

4,852,022 

4,498.438 

5,736,045 

6,021,499 

5,468,780 

5. Less Expenditure . . 

1,608,690 

1,648,483 

2,225,744 

1,967,085 

1,892,441 

6. Net Opium Cus- 






toms Revenue 

7. Add Provincial Ex- 

3,243,332 

2,849,955 

3,510,301 

4,054,414 

3,576,339 

cise Revenue on 3 . . 

652,429 

735,207 

913,000* 

991,000* 

910,243 

8. Grand Total 

3,895,761 

3,585,162 

4,423,301 

5,045,414 

4,486,582 


* Approximates. 


The excise revenue on opium is composed of duty and vend fees. The 
former varies with local conditions, being highest where smuggling is most 
difSicult. The average per seer in Assam is Rs. 28*5 ; in Bengal, Rs. 20*5 ; 
in Central Provinces, Rs. 13*5 ; in Madras and Bombay, Rs. 10 ; in the 
United Provinces, Rs. 8*8 ; and in the Panjab, Rs. 3*6. Adding vend 
fees the average ranges from Rs. 34*9 in Assam to Rs. 11*5 in the Panjab. 

Porei n Foreign Sales. — The number of chests of Bengal opium sold {Fin. 

and Comm. Stat. Br. Ind., 1906, 56), and the average prices realised during 
.the six years 1897-8 to 1903-4, were as follows : — 


Year. 

Number of Chests 
of Bengal. 

Price obtained per 
Chest of Bengal. 

Number of Chests 
of Malwa. 

1897-1898 

39,450 

Rs. 1,023 

18,664 

1899-1900 

41,700 1 

Rs. 1,221 

25,822 

1900-1901 

45,300 1 

Rs. 1,361 

26,007 

1901-1902 

48,000 

Rs. 1,297 

17,586 

1902-1903 

48,000 ’ 

Rs. 1,144 

20,345 

1903-1904 

48,000 

Rs. 1,460 

26,737 


The actual exports from Calcutta and Bombay were 


Exported to 

China. 

Straits. 

Other 

Countries. 

Total. 



Year. 

Chests. 

Chests. 

Chests. 

Chests. 



1898-1899 

24,284 

14,577 

2,308 

41,169 



1899-1900 

24,547 

15,592 

2,288 

42,427 

From 


1900-1901 

25,068 

16,779 

3,147 

44,994 

Calcutta. 


1901-1902 

29,668 

15,114 

3,390 

48,062 



1902-1903 

30,655 

14,722 

2,777 

48,154 



1903-1904 

29,705 

14,078 

4,435 

48,218 


858 



EXPOETS 


PAPAV 

Piu 

Tirade 






Other 

■ 

Exported to 

.. 

China. 

Straits. 

Countries. 

Total. 


Year. 

Chests. 

Chests. 

Chests. 

Chests. 


r 

1898-1899 

25,940 

Nil 

19 

25,959 



1899-1900 

24,908 

>> 

* 14 

24,923 

From 

1 

1900-1901 

24,695 


19 

24,714 

Bombay ^ 


1901-1902 

17,509 


32 

17,541 


1902-1903 

19,356 

91 

21 

19,377 


V. 

1903-1904 

25,341 


78 

25,419 


In confixmation of these official returns of sales and exports, attention Actual Exports 
may now be directed to the commercial transactions as recorded in the 
Sea-borne Trade and Navigation ; — 




Number 
of Chests. 

Cwt. 

Rs. 

Year. 

Bengal 

Bombay 

48,154 

19,377 

70,623 

24,219 

5,50,75,605 

2,50,93,749 

1 1902-3 

Bengal 

Bombay 

48,218 

25,419 

70,720 

31,774 

7,04,07,908 

3,42,93,730 

|l903-4 

Bengal 

Bombay 

47,855 

19,006 

70,091 

23,753 

7,68,32,065 

3,04,02,377 

1 1904-6 

Bengal 

Bombay 

48,833 

14,103 

71,620 

17,627 

7,02,34,387 

2,44,83,280 

} 1905-6 

Bengal 

Bombay 

53,588 

12,686 

78,595 

15,854 

7,40,31,410 

1,90,47,814 

1 1906-7 


Canton is the chief market for the Indian opium. According to the imports by 
Consul-Generars Eeport for 1905, 75 per cent, of the drug there used 
comes from India. The annual average imports by Canton are about 

12.000 chests, or, say, about one-fourth of the total Chinese imports. But 

it is ascertained that about an equal quantity of local opium is smuggled 
into Canton Pose and the West Eiver from Ssu’ch’uan, Yunnan and 
Kweichow provinces. The Chinese drug is 40 per cent, lower priced than competition of 
the Indian, and can thus easily sustain all the risks incurred. According • 

to Hosie {Opium Trade of China, in Fharm. Journ.,NoY. 10, 1906, 512-3), 

the average import of foreign opium into China for the ten years ending 
1904 was, 52,127 piculs, and in the previous decade 72,298 pi'culs, so that 
for the twenty years since 1885 the average annual decline has exceeded Decline of 

1.000 piculs. The import in 1905 was 51,890 piculs, or 2,876 piculs less 
than in 1904. That decline, says Hosie, is due not to a decrease in opium- 
smoking, but to an increased consumption of the Native drug. The 
greatest decline occurs in Northern China, where the import has fallen 
from 1,735 piculs in 1895 to 690 piculs in 1905. In Central China, the 
decrease in 1905 was 3,740 piculs as compared with 1904. In Southern 
China, on the other hand, the figures show an apparent increase. In 
1895 the imports amounted to 18,708 piculs, in 1905 to 25,209 piculs. 

It is stated, however, that these figures must not be taken to indicate an 
increase in consumption of the drug by the people. They are due chiefly 
to the fact that with the final absorption of the Native Customs in 1901 
the carrying trade for opium passed to steamers and entered and paid 
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duty at the maritime customs. The imports, in short, are believed to have 
remained stationary, and that there has only been a transfer from the 
Native to the Maritime Customs. 

The Persian production of opium and traffic with China is seemingly 
assuming considerable proportions. It is grown in the central provinces 
and carried via Bokhara, Khokan and Kashgar, and also, more recently, 
by sea. The Kermanshah opium is in consequence being frequently 
alluded to in Consular Reports. The shipments in 1895 were 2,440 chests, 
and in 1903 they had become 4,859 chests. While often much adulterated, 
Persian opium has a good name in Hongkong. 

Poppy Seed and OiL — Buchanan- Hamilton {Journ. Mysore, etc., 
1807, i., 295”6) observes : “The {JPapciver soniniferiim) is 

plentifully cultivated both for making opium and on account of the seed, 
which is much used in the sweet cakes that are eaten by the higher 
ranks of the Natives.’’ The seeds form a valuable article of food in the 
districts where poppy cultivation occurs. They have no intoxicating 
properties, but are better flavoured and richer in oil when taken from 
capsules that have not been tapped. The seeds are exported from the 
districts of production all over India, and are extensively employed by 
the sweetmeat makers or in the manufacture of certain curries. The oil 
obtained from the seeds is largely used for culinary purposes, the lowest 
grades being employed for lubrication or burning. The cake is said to 
be a wholesome food often resorted to by the poor, and is remarkably 
sweet and nutritious, and accordingly is greedily eaten by cattle. In India 
the oil is expressed by the cold process, the yield being about 30 per cent. 
In France three stages are observed : — 1st, cold expression — a very 
superior oil used for table purposes and in the manufacture of very high- 
class paints ; 2nd, cold expression — a lower-grade edible oil used also for 
paints and in illumination ; and 3rd, hot expression — a much inferior oil 
to either of the others used chiefly in soap-making. The oil is rendered 
perfectly colourless by exposure to the sun. It is accordingly peculiarly 
suitable for mixing with paints ; with white lead, for example, it forms 
a paint that does not readily tarnish. The price of the oil is the chief 
reason of its not being more extensively used in paint-making, as it is 
moreover a good drying oil. It is largely used by artists. Mixed with 
strong sulphuric acid, the rise in temperature is from 88° to 90° C. It 
takes about 19 per cent, of caustic potash to saponify it, and absorbs 
about 134 to 137 per cent, iodine. 

Leather {Agri, Ledg., 1903, No. 7, 153, 180), in an article on Indian 
food-grains, gives the chemical composition of the poppy seed, in which 
he shows it to contain 48*95 of oil, 4*07 moisture, 17*75 albuminoids, 
16*99 soluble carbohydrates, 5*09 woody fibre, 6*85 soluble mineral 
matter, 0*30 sand, 2*97 total nitrogen, and 2*84 albuminoid nitrogen. 

Price , — The average wholesale price does not appear to have changed 
materially for some years past. In Benares, for example, it was Es. 47*21 
per ten maunds, and in 1904 it stood at Ks. 35*6 for the same quantity. 
In Oudh, similarly, it was Es. 45*57 in 1897, and Es. 37*78 in 1904. In 
Ajmir it was Es. 66*57 in 1897, and Es. 66*56 in 1904. In Lahore, Es. 
56*08 in 1897, and Es. 53*01 in 1904. These are fairly representative 
quotations~the price is higher in non-producing than in producing 
centres. 

Trade in Seed and Oil . — Perhaps the most significant feature of the foreign 
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trade in poppy seed (thougli an unimportant one relatively) is the fact 
that India imports this seed. The supply comes mainly from Persia, but 
during the five years 1901-6 has steadily declined from 3,858 cwt. in 1901-2 
to 151 cwt. in 1905-6, nearly the whole quantity being taken by Bombay. 
In 1906-7 there was a slight increase on the previous year to 195 cwt. 
The Exports are very considerable : — In 1900-1 they were 802,186 cwt., 
valued at Rs. 68,65,266 ; in 1904-5 they had expanded to 1,362,599 cwt., 
valued, at Rs. 78,43,018 ; though in 1906-7 they declined to 802,615 cwt., 
valued at Rs. 65,77,231. The price seems to fluctuate very greatly, for 
while the quantity exported in 1902-3 was only 966,220 cwt., it realised 
Rs. 82,45,096. These exports go very largely to France, Belgium and 
Germany, only a very insignificant quantity to Great Britain. During 
1906-7, out of the total indicated, the following were the shares taken : — 
France, 387,252 cwt. ; Belgium, 326,038 cwt. ; Germany, 88,260 cwt. ; and 
the United Elingdom, 2 cwt. ; all other countries the balance of the total. 
The shares supplied by the chief exporting provinces were Bombay, 
526,262 cwt., and Bengal, 276,348 cwt. No figures are available for the 
exports of poppy-oil. The cake is chiefly employed as manure (see p. 771). 

PAP A AP A lAL . — The word paper is 

derived from 'pa'pyrus, the name of the Egyptian reed which afforded 
the material chiefly used to write upon in the classic times of Europe. On 
this subject Prof. E. Rapson of Cambridge writes me — “ There is no 
ancient paper (in our sense of the word) in Egypt. When people speak 
of Egyptian paper they mean 'papyrus.^' 

In other parts of the world various substances have similarly been em- 
ployed as paper substitutes ; for example, in classic India and Central Asia, 
more especially with the Sanskrit people, the birch-bark {bhujpattra) was, 
and to this day is still used for most of the purposes of paper (see p. 131). 
But in the moist climate of the plains of India, birch manuscripts would 
of necessity be very perishable, hence as a rule they are hardly more than 
300 years old. As they exist they are copies of copies of copies. In 
Chinese Turkestan, however, manuscripts of the 3rd or 4th centuries 
A.B. have been found. On the plains of India, and from fairly ancient 
times, the leaves of certain palms have been employed for writing on. 
The oldest of all known Indian manuscripts are the palm-leaves found 
in Nepal, which belong to the 9th century a.d. The leaves most 
largely used are those of Cori/pha timbraculifera {oh, see p. 429) and 
Bordssus fiahelUfer (see p. 170). While being written upon, the 
specially prepared strips of leaf are held in the left hand and the 
words scratched on the surface with a sharp style, the scratchings 
being sometimes loaded with pigment. In Assam the aboriginal tribes 
have for several centuries past used the inner bark of Aquilaria 
A allocha (see p. 73) as a natural writing material, a substance that 
not inaptly compares with the thin boards of beech-wood (the material 
upon which the Teutons first wrote, and from which have come the words 
hece, hoc, huche, hooJc). It has been said that the ancient history of China 
was written bn finely prepared strips of bamboo, and that these were 
destroyed during one of the dynastic wars. It is often, in fact, affirmed 
that bamboo as a writing material is even more ancient than the papyrus. 

istoTj.— Stem {Ancient Khotan, 1907, 345) fiornishes much interesting informa- 
tion regarding the official documents, letters, etc., found by him during his excava- 

861 


PA 

AT lAL 


Exports. 


Countries to 
wbicli Consigned. 


D. .P., 

Vi., pt. i., 

105 - . 
Paper. 


Substitutes. 


Ancient 
Man riptfl- 


Xhotan 

Discoveries. 



PAP R 

History 


Discoyery of 
Paper-making. 


Wooden Letters. 


Letters on Paper. 

Sized Paper. 
Kashmir Paper. 

Persian Paper. 


Chinese Paper. 


Paper-mulberry. 


PAPEE AND PAPEE' MATERIALS 

tions of the Kiya and other sites. These MSS. consist, for the most part, of 
two sets: (a) those written in jEQiotan State itself, and (6) those in China. The 
materials used are specially prepared strips of wood (presumed by Stein to be 
jPoptiitis aiha), the older ones being in imitation of bamboo slips ; next, neatly 
folded pages of leather; aiid various kinds of paper; also, more rarely, birch- 
bark. Bamboo slips, according to Chavannes {Les livrea Chinois avant Vin- 
vention du papier, in As. Journ., 1905, 5-75), were used in China before the 
discovery of paper in 105 a.d. [Gf. Raynal, Hist. Phil, et Polii., 1782, iii., 
146.] In fact, wood had come into use to displace bamboo, but was in- 
variably cut i to the size and shape of the older bamboo stationery. The 
Chinese wooden letters discovered by Stein bear out completely , the tradition 
of the early Chinese letters. Why paper should not have reached Khotan 
until at least a century and a half after its discovery in China is hard to 
say. Whatever the cause may have been, wood was undoubtedly continued as 
the stationery of distant Khotan till the latter half of the 3rd century. More- 
over, the early wooden letters found at Khiotan are of two kinds : long, narrow 
and pointed {kilamudras), and rectangular tohlets {likitahas), both being neatly 
tied up and furnished with seals. The pointed wooden letters were apparently 
of purely local manufacture, hence deal with local affdirs, reports, official orders. 
The Chinese bamboo-like letters were not pointed nor furnished with seals, 
but they also convey official orders, and it has been established that they 
date from the Han epoch; (in fact, one bears the actual date of 265 a.d., and 
is connected with the Wu-ti Emperor, the foimder of the Western dynasty of 
China. While the imperial control of China was thus placed on the Khotan 
administration, it is quite clear that, local self-go vermnent was to a large extent 
retained. 

The letters on paper are all of a later date than those on wood. One picked 
up at' Endere (Stein, l.c. 426) has been examined by Prof. J. Wiesner and de- 
termined as made of l>aphne bark, and hence it is surmised the letter in question 
came from Tibet. Moreover, it was ascertained to date from early in the 8th 
century, and was noted to have had the surface sized and dressed with rice- 
water in order to render it suited for writing purposes. It may thus be regarded 
as marking an important advance in the knowledge of paper-making accom- 
plished by the^ people of Tibet. In passing, it may be added that the further 
advance of sizing with gluten was not made until the 14th century. So- again 
it may be added that a dressing with rice-water was and still is the universal 
practice in the manufacture of the once famed Kashmir paper, an article greatly 
in demand some centuries ago for making copies of the Koran. Sir Walter 
Lawrence points but, moreover, that this dressing allowed of passages being 
readily obliterated ■with water, and was thus objectionable. 

Another paper mentioned by Stein {l.c. 307-8) dates from 718 a.d., and 
has been found to be vTritten in Judseo-Persian. This is, in fact, the oldest actual 
example of that language known. It was written apparently by a Jew resident 
in Persia, and was addressed to a Khotan official. Wiesner, who apparently 
examined the paper of this document also, has not determined the material 
except that it was different both from the Tibetan letter and from the 
numerous other examples of paper presumed to be of Khotan manufacture. 
Stein, commenting on the absence of paper from all the older ruins explored by 
him, adds, “ The fact itself must be considered as certain, fbr rich thbxi^h the 
ruins explored by me at the Niya river site were in rubbish remains of all kinds, 
not one of them yielded the smallest scrap of paper. This total absence of records 
on paper is . all the more curious in view of the political connection with China, 
which did not bease, as our Chinese documents plainly prove, even after the 
close of the Han dynasty. Kor can it be attributed to the possible want of the 
paper-mulberry tree (JBrottiirsoneMa papyri/era), from the bark of which the 
modern paper of Khotan is extensively manufactured, seeing that the alterna- 
tive use of rags, hemp and other siibstances was known in China from the very 
time of the first invention of paper (105 a.d.).” The MS. found at Dand^n- 
Uiliq (8th century) has been identified ais very possibly of Khotan manufacture, 
so also those found at Kucha, which, though a little earlier (5th century), 
are also regarded as made of fibre. But as opposed to the^idea 

of an ancient local industry in paper-making, there are two circumstances that 
seem worthy of mention in this place ; — 

(a) None of the botanists who have collected plants in Turkestan, Mongolia, 
Yarkhand, Gilgit, Ladakh, Kashrolr, Afghanistan, etc., appear to have seen rons- 
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souetiay while locally made paper is sometimes spoken of as procured from other 
indigenous plants, such as a species of 

(6) The material of the Bower, Macartney and Godfrey Manuscripts was 
found by Wiesner {Denkschr. Akad. Wiss. Wien, Math.-Nat.y 1902, Ixxii., 1-50) 
to be usually a mixture of fibres in which JBmhmeria (ramie) and u**oii«so»ie#ia 
(paper-mulberry) were the chief. These MSS., being for the most part in 
Sanskrit, were not likely to have been written in China, while the presence of 
ramie fibres in their fabrication precludes all idea of having been made in 
Khotan or anywhere in East Turkestan. 

Wiesner, reviewing the information to hand regarding the paper-mulberry 
tree, says that in Japan the fibre has been used for the manufacture of paper 
since the 6th century of our era, but earlier still in China. The Chinese use 
the young shoots of the bamboo in paper-maldng. [Cf. Karabacek, Das Arahische 
Papier, 29.] Prof. Giles (in a letter to Wiesner) remarks : “The earliest 
paper (in China) was made from tow, old linen, fishing-nets, etc. Modern paper 
is made from bamboo fibre, the bark of the papyrifern and rice 

straw. I can find no record of different papers at different periods. It is ex- 
pressly stated that in Ssu’ch’uan hemp was used for making paper, in Fukhien 
bamboo, in the north mulberry bark, in Kiangsu rattan, on the sea coast lichen, 
in Chahkiang husk of grain, in Central China silk and in Hupeh nroinitsonetiu 
papyHfera, vide the Pen tsoa kang mu, or Materia MedicaP The MSS. dis- 
covered by Stein at Elhotan thus prove that paper manufacture was very 
possibly known and practised in Persia, Central Asia, Tibet and China many 
centuries before the art was known in Europe. 

There is no very certain knowledge when the art of paper-maldng came to 
India. It is not mentioned by any trustworthy writer until the L4th or 15th 
century. Recently it has been affirmed in the Indian public press that paper- 
making was practised at Sialkot 620 years ago. Marco Polo, towards the close 
of the 13th century, was one of the earliest authors who made known the fact 
that the Chinese issued paper money, the paper being prepared from the bark 
of the mulberry. [Cf. Travels (ed. Yule), i., 378.] Ivublai Khan had paper- 
money made in Pekin about 1260 a.d., and thus about the time when paper, 
as we now understand it, was first made known in Europe. Polo, therefore, 
expresses no astonishment at the material paper, but simply at the fact of its 
being accepted in place of gold and silver. John Ray {Hist. PL, 1688, ii., 1302) 
mentions that the art of paper-making was introduced into Germany from Galicia 
in 1470 A.D. , and he gives a description wliich is interesting from the fact of its 
being supposed to have been new and instructive at the time when penned. 

Nicolo Conti, who visited India in the early part of the 15th century, says, 
“ The inhabitants of Cambay alone use paper ; all other Indians' write on leaves 
of trees, of which they make very beautiful books. But they do not write as we, 
or the Jews do, from left to right or right to left, but perpendicula rly, carrying 
the line from the top to the bottom of the page” (Winter Jones, traiSL ; also in 
ed. Hakh Soc., 1857, 31). A little later Abd-er-Razzak, Ambassador from 
ShahRukh, visited India in 1442 a.d., and, like Kicolo Conti, went to Bidjanagar 
(Vijaianagar), the capital then, as he says, of th e mightiest Idngdom on earth, 
y To-day that great city is a vast ruin, no part of it inhabitedranK”piIa^¥’’an^ 
f public buildings that were in process of erection are left as if the stone-workers 
f had but gone for their midday meal. 

” “The writing of this people, says Abd-er-Razzak, is of two kinds: in one 
they write their letters with a kalam of iron upon a leaf of the Indian nut (the 
I f>oco a-nut tree).” “ These characters have no colour and the writing 1 ts but 
short time. In the second kind of writing they blacken a white surface ; they 
ifchen take a soft stone, which tliey cut like a kalam and which they use to form 
the letters ; this stone leaves on the black surface a white colour, which lasts a 
I Jvery long time, and this kind of wxiting is held in hi^h estimation.” 

It is customary to read that paper-making was introduced into Hindustan 
I *^'from Kashmir in the 16th century about the time of the Emperor Akbar. Law- 
^rexice {Valley of Kashmir, 379) tells us that Kashmir was once famous for its 
;^^paper, which was in much request in India. It was made from rags and hemp 
^ Vfibre sized with rice-water. He then adds that it is believed the art was intro- 
?s§duoed from Samarkand. It is often said the Arabs learned the art on the capture 
r of that city and thence in due time carried it to Spain. So also Gibbon mentions 
f ^ that the knowledge of paper-maldng from linen rags was diffused from Samar- 
^ ^kand, and Cassire is of opinion that it reached Mecca in the year 710 A,®. It is, 
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however, highly likely that Nepal was possessed of the same knowledge, and 
that both States may have derived their skill from Tibet or China ; and it is 
certain (from Nicolo Conti and others) that paper was used in India at least a 
century prior to Ak bar’s t^e. Pietro della Valle [Travels, etc, ^ 1623 (ed. Hakl. 
Soc.), ii., 291) speaks of books being written on palm-leaves at Mangalore, “ not 
on paper,” and Thevenot [Travels in Levant, Indostan, etc., 1687, pt. iii., 90) 
also mentions that palm-leaves were used by the Malabars as a writing material. 
But Ovington [Voy. to Suratt, 1689, 249), less than a century after Akbar’s time, 
gives so vivid a picture of the merchant’s account books that it is difficult to 
realise that he is speaking of fully two centuries ago. “ The paper-books,” he 
says, “ in vulgar use among the Inhabitants of India, on which they write, are 
long Sclirowls of Paper, sometimes Ten Foot in length, and a Foot broad, sewed 
together at the upper end, as many long Sheets as the occasion of the Writing 
requires. The Pen they write with is the ancient Calamus or Reed, about the 
thickness of a large Goose Quill. And some of their Standishes are made long 
and square and above an Inch broad and of sufficient length to contain both 
Pens, and a place for Ink.” He then describes the manner of writing obliquely 
and down the long pages in such a fashion as to explain Nicolo Conti’s statement 
of the Indians writing from the top to the bottom of the page. Ovington ex- 
pressly says that the Indian writing is not like the Chinese, in straight lines down- 
wards, but “ from the uppermost corner of the left to the lowermost corner of 
the right.” The long page of the books, however, was doubtless the idea that 
inspired Nicolo Conti. But Ovington goes on to say that the paper used in 
India “ by its Slickness and Smoothness appears shining, which is of ordinary 
use ; but that which they write upon, either to the Emperor or Persons of con- 
sequence is gilt all over the surface, as oms is on the Edges.” 

Ironside published in 1774 [Phil. Trans., Ixiv., 99; abridg. ed., xiii., 506) 
an interesting account of the Indian paper manufacture practised in his day. 
The material was san hemp (Crotaiaria JtMneeti), but for paper-making “old 
ropes, clothes and nets, made from the san plant ” were preferred to fresh fibre, 
presumably because of their cheapness. These san rags were cut up into small 
pieces, macerated in water for a few days (generally five), washed in the river 
in a basket, and thrown into a jar of water lodged in the ground ; the water 
being strongly impregnated with a lixivium of sedgi-mutti'" (crude carbonate of 
soda) six parts, and quicklime seven parts. After remaining in this state eight 
or ten days, they are again washed, and while wet broken into fibres, by a stamp-^ 
ing lever, and then exposed to the sun, on a clean terrace, built for this purpose ; 
after which they are again steeped in a fresh lixivium as before. When they 
have undergone three operations of this kind they are fit for making coarse brown 
paper ; after seven or eight operations, they are prepared for making paper of a 
tolerable whiteness.” The pulp thus produced is taken up on a fine- wire frame 
just as in the English manner. 

Nisbet [Burma under Brit. Rule and Before, 1901, i., 386) says the Native. 
m ufacture is now confined mainly to “ the preparation of parabaik or paper- 
slates used at the monasteries, and of umbrellas. “ The iimer fibre of soft bamboo 
shoots or the bark of the mahlaing or paper-mulberry [Br&uss<fnetia papyrt/era) 
being pounded into a pulp with water, and half its weight of lime being then 
added, it is boiled with water until nothing but the pulp is left. This is pounded 
and spread thinly over a coarse cotton muslin framework, and aUowed to dry 
in the sun. It now forms a rough grey parchment, about a cubit in breadth, 
which is folded up in alternating folds of about nine inches wide. When coated 
with finely powdered charcoal dust mixed in glutinous rice-water it is ready 
for being written upon with pencils of steatite or soap-stone.” The use of paper 
in the manufacture of Burmese umbrellas is an important branch of the local 
industry, but unfortunately the artistic indigenous paper umbrella is rapidly 
being displaced by the cheap European article, and the making of the special 
umbrella paper is accordingly rapidly becoming a thing of the past. The Burmese 
system of writing on black-coloured pasteboards (parofcaifc) recalls Abd-er-Bazzak £ 
story of the people of the now lost empke of Vijaianagar (see above), who wrote 
on black surfaces with a soft stone. The supposed close affimty of the Telegr 
people to certain of the Burmese races gives an interest to this curious circum- 
stance that it might nototherwise be supposed to possess. In J apan, paper-making 
is very ancient and the plant chiefly used is (as in Burma) th e paper-mffiberry 
The reader will find Rein’s account of Japanese paper-making most mstructive 
[Indicst. of Japan, ISS9, Z^Z-4:19). 


864 



THE TWO CHIEF INDIAN GRASSES 


PAP 

anufacture 


Paper Manufacture, — The Native art of paper-making in India to-day 
is very much like that of glass-blowing : it consists in re-making waste Re-making, 
paper. In a country teeming with fibres, it is surprising that the question 
of a good paper material has not been satisfactorily determined. And 
this theme seems to be constantly revived by residents in Europe who 
overlook the immense size of India. A few hundred miles are of little 
concern in most questions, but with paper-making transit freights soon Transit charges, 
kill the prospects of supplies. Then again the cost of land near the centres 
of trade where paper mills are usually built, precludes the special cultivation 
of paper stuffs. Moreover, as paper fibre, like esparto, must be fit for almost 
immediate immersion in the vats, paper-making can never pay the cost Cost of 
of separation and preparation, however simple and inexpensive. No 
fibre known to commerce can compete with jute in point of cheapness, 
yet the paper-makers can afford to purchase jute waste and jute cuttings Jute, 
only, so that but for the demand for an altogether different purpose the 
paper-maker could never procure jute at all. 

The two most important paper grasses in India are hhahar ( Ischmm ii in, BUabar and 
p. 694) mAmunj {Saechartmij pp. 929-30). These are now being largel}^ 
used by the Indian steam-power paper mills, the supply at a remunerative 
price being the chief obstacle to their further utilisation. It has been 
demonstrated that bamboo (pp. 108-10) affords an excellent paper, but Bamboo, 
practical difficulties exist such as the cost of the chemicals required, and 
the fact that the wholesale removal of the young shoots, which alone are 
serviceable, injures the stock. It accordingly has to be added that, at 
present, the most valuable paper materials in India after hhahar and munj 
are old rags, waste gunny bags, waste jute and san ropes, old paper, etc. Rags. 

Whatever may be the source of the cellulose, it has to be reduced 
to pulp, and in most cases bleached. If rags are used, a preliminary Pulp, 
dusting is essential. The material is then boiled with alkalis ; in the 
case of grasses, such as esparto, a 10-per-cent, solution of caustic soda 
under a pressure of 10 to 50 lb. of steam is required. The pulp thus 
obtained is then washed to free it from the residuary alkalis, thoroughly 
pulped mechanically, then loaded with the mineral sizing material 
and coloured as desired. This is known as the magma, and to convert Magma. 
it into paper a fine wire cloth is passed through the trough containing 
liquefied pulp, when a film of the required thickness is made to adhere 
and is removed. This is then compressed by being passed between rollers 
and, if so desired, is sized with gelatine, and lastly dried off by being passed 
between heated rollers or colanders. 

\Gf, Morris, Oantor Lect., Soc. Arts, 1895 ; Cross and Bevan, Textbook of 
Paper-making, 1900 ; Blount and Bloxam, Ghem, for PJngin. and Manuf., 1900, 

344-7 ; Julius Habner, Cantor Lect., 1902-3 ; Ghem. Appl. to Arts and Manuf,, 
vii., 6i3-42 ; Clayton Beadle, Chapters on Paper-making, 1904, i. ; 1906, ii. ; 

Hanausek, Micro. Tech, Prod. (Winton and Barber, transl.), 1907, 92-4; Stuhl- 
msiXiii, Halfa-Gra$ Oder Esparto fur Leutach-Ostafrika, Der Pfianzer, 

Paper Mills, — The first works for the manufacture of paper organised ills, 
in England date from 1588, and these were established at Hartford in 
Kent by a German jeweller, John Spielman, who was knighted by Queen 
Elizabeth. A century previously similar works had been erected in 
Spain. So late as 1690 coarse brown paper only was made in England, in England, 
the supplies of the finer white papers being obtained from France and 
Holland. The war with France occasioned such a rise in duty that a 
stimulus was given for the improvenient of home production. But an 
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Act of Parliament had to be passed before the desired improvement 
became possible* The first white paper made in England was produced 
by a Mr. James Whatman of Maidstone. Soon, however, England made 
rapid progress, but so late even as 1801 English paper was entirely hand- 
made. 

The first occasion on which cotton was used in England was in the 
manufacture of paper. Cotton paper superseded the more expensive 
parchment of previous dates. Mention is made of cotton paper in 1102 
(Macpherson, Ann. Comm., 1805, i., 315 (many passages)). It is often 
affirmed that linen paper appeared before that from cotton, but there is 
no very satisfactory proof of that opinion, though it is quite likely that 
the discovery of pulping fibrous materials may have led to the use of linen 
and cotton almost simultaneously. [Of. Yates, Text. Antiq., app. A., 
SSS'-S.] One of the earliest detailed accounts of the Native methods of 
paper-making in India is perhaps that given by Buchanan-Hamilton 
{Stat. Acc. Dinaj., 272-3), the material used being jute. Prior to 1840 
India obtained a large share of its paper supplies from China, About that 
date interest was aroused in the subject, and both Hindu and Muham- 
madan factories for hand-made papers were established all over the 
country. During Sir Charles Wood’s tenure of the office of Secretary of 
State for India, an order was issued for the purchase of all the supplies 
required by the Government of India in Great Britain, and this tlirew 
back very seriously the growing Indian production. 

It is not very certain when paper mills were established in India. 
The expression Serampore Paper ” is used all over India for a par- 
ticular class of Native-made white paper. Mr. D. M. Traill wrote, some 
years ago, an interesting account of paper-making in which he reviews 
briefly some of the historic facts, especially the chief grades of paper and 
firms concerned in their production {Ind. For., 1891, xvii., 322-30). He 
there tells us that the capital engaged in the paper trade is nearly fifty 
million pounds, of which three-fourths represent plant and one-fourth 
working capital. He then concludes with a brief notice of the Indian 
mills, in which he refers to the fact that a paper mill in Serampore was 
the pioneer, and adds, “ we well recollect seeing the silent and rusty 
machinery as far back as 1864.” 

‘‘ There are eight paper mills in operation — three in the Bombay 
Presidency, four in Bengal, and one at Lucknow. Of the eight, two are 
private concerns in the Bombay Presidency, one of which has stated 
the capital invested. So far as information is obtainable, the total capital 
invested amounts to Es. 67,33,000 (of which Es. 57,63,000 are paid np), 
besides Es. 11,07,660 debentures, and shows a decrease of 6 lakhs, com- 
pared with 1902, owing to the reconstitution of the Imperial Paper Mill 
at Kankinara as a branch of the Titagarh Paper Mills Company, Ltd. 
Most of the white and blue foolscap and much of the blotting paper, note- 
paper, and envelopes used in the Government offices are now obtained 
from the Indian mills. The total quantity of paper made in 1904 was 
46million pounds, and its reported value Es. 61,49,446. The mills employ 
4,266 persons. The capital employed has been doubled in twenty years 
since 1885, and the production and number of persons employed have 
increased about fourfold. Two of the larger mills in Bengal have paid 
no dividends for five years, as they have been unable to compete success- 
fully with the cheap wood-pulp paper of attractive appearance which is 
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largely imported from Europe ” {Fin. and Comm. StaU Br. Ind., 1906, 
lix.). 

Trade. — Internal . — The total transactions by rail and river in paper Trade, 
and pasteboard amounted in 1906-7 to 457,355 cwt. The chief exporting internal, 
centres were the Province of Bengal, 214,137 cwt.; Bombay sea-port, 

87,116 cwt. ; Calcutta, 61,121 cwt. ; Madras ports, 31,530 cwt. ; the 
United Provinces, 26,109 cwt. The chief importing centres were Calcutta, 

160,162 cwt. ; the Panjdb, 80,559 cwt. ; United Provinces, 40,530 cwt. ; 

Bombay, 37,916 cwt, ; Bengal, 21,936 owt. By coast, the returns are 
given in rupee values. In 1906-7 the exports were valued at Es. 11,69,758 
and the imports at Es. 9,05,237. Bengal exported paper to the value 
of Es. 11,56,510; while Madras imported to the value of Es. 6,50,297, 

Bombay, Es. 2,09,866, and Burma, Es. 20,124, 

External . — The EXPORTS from India of manufactured paper amount External 
to little. For the period 1900-7 the total value of manufactured papers 
of all sorts, including pasteboard, was as follows : — 1900-1, Es. 78,227 ; 

1901-2, Es. 53,658 ; 1902-3, Es. 42,903 ; 1903-4, Es. 26,781 ; 1904-5, 

Es. 28,350 ; 1905-6, Es. 13,703 ; 1906-7, Es. 6,607. In 1906-7 the 

total was made up thus : — ^printing paper, Es. 5,883 ; writing paper and 

envelopes, Es. 167 ; other kinds, Es. 507 ; pasteboard, Es. 50. Almost 

the whole of the printing paper, writing paper and pasteboard go from 

Bengal, and ordinarily of other sorts also, but in 1904-5 Bombay supplied 

the largest share of writing paper. During the same period the export Rags Exported. 

of rags and other materials for paper manufacture showed the following 

returns : — 1900-1, 21,683 cwt., valued at Es. 70,833 ; 1901-2, 26,321 cwt., 

valued at Es, 67,840 ; 1902-3, 13,431 cwt., valued at Es. 46,490 ; 1903-4, 

9,077 cwt., valued at Es. 34,705 ; 190^5, 10,248 cwt., valued at Es. 29,543 ; 

1905-6, 19,831 cwt., valued at Es. 83,870 ; and 1906-7, 12,581 cwt., valued 
at Es. 67,412. India also re-exports quantities of manufactured paper, 
and in 1906-7 these were valued at Es.76,614. 

The Imports of paper, on the other hand, are large, and in late Imports, 
years show a slight increase. For the period 1900-7 they were valued 
as follows :>-1900-l, Es. 45,29,996 ; 1901-2, Es. 52,71,634 ; 1902-3, 

Es. 52,48,058 ; 1903-4, Es. 52,18,396 ; 1904-5, Es. 64,37,288 ; 1905-6, 

Es. 70,48,978 ; and in 1906-7, Es. 80,11,105. In 1906-7 the total was 
made up thus : — printing paper, Es. 28,33,632 ; writing paper and en- 
velopes, Es. 22,66,714 ; other kinds of paper, Es. 25,75,366 ; paste- 
board, Es. 3,35,393. The largest quantities come from the United King- whence 
dom, and in 1906-7 these were valued at Es. 44,06,312 ; from Germany, 

Es. 15,82,445 ; Austria-Hungary, Es. 7,04,525 ; and Bel^um, Es. 6,66,638. 

In the same year the imports of rags and paper materials were valued at 
Es.8,173. 

As showing the value of esparto grass as a paper-making material, Esparto Or . 
it may be mentioned that Messrs. Ide & Christie, in their monthly circular 
of , September 16, 1907, show that for the years ending August the im- 
pooits received by Great Britain of that grass were in 1^5, 1§8,508 tons ; 
in 1906, 186,242 tons ; and in 1907, 192,809 tons. Needless to say, India 
imports no esparto. The British supply is mainly Spanish, iJgerian, 

Tunisian and Tripoli, and the prices shown range from SZ 2s. to 
£5 2s. M. per ton. , 

Paper Materials.^Az ohedkdj set forth, the chief considerations in aterials. 
the selection of paper materials are cost at the mill and constancy of 
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supply. TEe chief materials are accordingly rags of linen or cotton 
esparto, munj and hJiabar grasses ; flax in the form of spinners’ waste : 
hemp in the form of fragments of used rope ; wood ; straw ; jute w^aste 
and old paper remade. Hanausek {Micro. Tech. Prod. (Winton and 
Barber, transl.), 1907, 100-2) gives the following paper fibres : — linen 
rags, hemp, cotton rags, jute, straw, esparto, maize, judr, wood, etc. 

Paper (as may have been inferred from the brief account of manufacture 
given above) is literally a felted fabric composed of vegetable cellulose 
fibrils. When the fibrils, of which it is proposed to be made, are cemented 
together as in wood, they must be liberated and the raw material thus 
reduced to the condition known as “ half stuff,” and finally “ pulp,” In 
this condition, when floated out in water, allowed to settle over a frame 
and the water drained away, the felting of the fibrils takes place and papei 
is formed. Obviously, therefore, the less bulky the raw material the 
cheaper its transport to the mill. From this point of view, the advantages 
are entirely on the side of wood ; it is compact, can be transported easily, 
more especially if a waterway connects the forest with the mill, and 
requires no expensive storage. But the pulp obtained from wood is ol 
a very difierent nature from that of cotton rags, so that the purpose foi 
which the paper is to be used comes in as a governing factor in the selection 
of the crude material. 

The following are some of the chief materials used in the manufacture 
of paper in India : — 

Adansonia digitata. 

Agave sp. 

Antiaris toxicaria. 
a buse . 

roussonetia papyrifera. 

Corchorus sp. 

Crotalaria juneea. 

Daphne cannabina. 
dgeworthia Gardneri. 

Several of these will be found discussed in their respective places in 
this work ; for the others the reader is referred to the JDictmiary (vi,, 
pt. i., 107-9). The chief ones are Ischamium and Saecharum^ but with 
the Native paper-makers of the plains of India, the san hemp {Crota-' 
laria) and the hemp-leaved Illhiscus are the most important, and on 
the hills, and Edgeworthia afford the so-called Nepal paper. 

Sir W. Thiselton-Dyer {Kew Bull., 1888, 81-4) was instrumental in drawing 
attention to the fact that in Siana the bark of the tree HtreMtm tisper 
is employed in the fabrication of Native paper. The tree is plentiful in 
many parts of India. (See Alkaline arths (pp. 55-6, 58) ; Acacia 
Jacque ontii (p. 15); Agave (p. 43); Aquilaria (pp, 73-4) ; Alpinia 
(p. 60); Caryota (p. 286).) 

PA PALU G ICULATU , Mnn . ; FI Br. M., vii., 
10-11 ; Duthie and Fuller, Field and Gard. Crops, 1883, ii., 8, t. xxvii. ; 
Duthie, Fodd. Grass. N. Znd, 1888, 1 ; Lisboa, Bomh Grass., 1896, 3, 
and t. ; Gramine^e. The Icodo, hodon, hodam, kodra, hodod dhan, janhe,, 
Jiarik, pakodi, menya, kiraruga, etc. An erect annual grass, native of^ 
India, extensively cultivated during the rainy season. 

Area. — Returns under this crop are available only for Bombay, where in 
1905-6 there were 204,022 acres, chiefly in Gujarat, Katndgiri, the Uplands of the 
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THE KODO MILLET 


P NNI TU 
TYP OI U 
Bulrusli Millet 

Konkan and the Ghat parts of the Deccan, In the Central Provinces the area 
occupied is believed to be greater than in any other part of India, but it is not 
returned separately. Together with huiki (JPmiicnnr tniUare) it occupied, in 
1904-5, an area of 2,039,345 acres. In the same year in the United Provinces, 

Pa**paiitm and other small millets covered 1,939,753 acres. In Field and 
Garden Crops it is stated to be grown more extensively than any other millet in the 
United Provinces, and over a large portion of these provinces it is the favourite 
crop for inferior outlying lands. This is chiefly on account of the readiness with 
which it grows on the poorest of soils, not on account of the quality of the grain. Poor Soil, 
Sowing takes place at the commencement of the rains, at the rate of 12 to 20 lb. Seasons, 
seed to the acre, and the crop is cut in October. It is either grown alone or (in 
the Doib) mixed with cotton, and in the Benares Division with dal {CajanuH), 

Careful weeding is required to secure a good outturn, which is estimated at 10 to 
12 maunds per acre. 

Cultivation. — Of Bombay, Mollison (Textbook Ind. Agri.^ 1901, iii., 64-7) Cultiva- 
observes that the crop is important in the gorddu soils of the Kaira district and tion. 
similar alluvial soils in Baroda. It is never grown alone in Gujarat, the usual 
mixture being tuver (CnJauuH infliert8)y tal (Sestt^nmn indicifni)^ and ambddi Rotation. 
(ambdri) (nribiseitu ennituihintts). If properly manured, the mixture may 
be grown year after year in the same field. In low-lying damp fields rice Mixed Crops, 
and kodra are grown together, the mixture being known as vagadu. In pre- 
paratory tillage the bladed harrow (karab) is used to loosen the surface soil and 
prepare a friable, shallow seed-bed. The seed is furrowed with the three- coulter ed 
drill (tarfin), and the seed is mixed before sowing in about the following propor- 
tions : — 12 lb. kodra ; 2 lb. tnver ; J to J lb. tal ; 4 lb. ambddi. After sowing, 
the field is levelled, and the crop should subsequently be weeded once in about Weeding, 
a month or six weeks and bullock-hoed two or three times. It is ripe early in 
October, and reaped with a siclde, tied into bundles, and threshed by bullocks 
in the usual way. Mollison gives the outturn of a good Kaira crop as follows : — 
kodra, (12 lb. seed), 985 lb. grain per acre, 1,304 lb. straw; tuver (4 lb. seed), 265 Tield. 
lb. grain per acre, 232 lb. straw ; tal (f lb. seed), 130 lb. grain per acre. The cost cost, 
of cultivation he estimates at Ks. 23 per acre. 

Though used as Food by a large number of people in India, the grain cannot be Food, 
considered a wholesome article of diet, and in some seasons contains a poisonous 
narcotic principle. In Gujarat the poisonous and non-poisonous grain are known Poisoaoos and 
in the bazars as mitha and mina respectively. Damp cloudy weather towards Non-poisonoua 
harvest time, a damp season and damp soil are said to produce poisonous kodra. 

Leather (Agri. Ledg., 1901, No. 10, 370 ; 1903, No. 7, 151, 180) gives the following 
analysis of the grain : — moisture, 8*01 ; oil, 3*36 ; albuminoids, 5*81 ; soluble 
carbohydrates 70*06 ; woody fibre, 8*47 ; soluble mineral matter, 1*34 ; sand and 
silica, 2*95; total nitrogen, 1*00; albuminoid nitrogen, *93. [Of. Church, Food- 
Grains of Ind.j 1886, 39-40 ; Baau, Agri. Lohardaga, 1890, pt. 2, 29 ; Pharmacog. 

Ind.) 1893, iii., 619-20 ; Rice, Mysore Gas., 1897, i., 117-8 ; Mukerji, Handbook 
Ind. Apn., 1901, 30-1, 259 ; Standen, Rept. Land Rev. Settl. Betul, O. Prov., 

; Crop Exper.^ Bomb. 1 

P NNI TU TYP OID U , Uich. ; FI. Br. Ind., II. 

9; Duthie, Fodd. Grass. N. Ind., 1888, 18; Lisboa, Bomb. Grass., 1896, 707^^1^’’ 

34:, and t. ; Prain, Beng. Plants, ii., 1169 ; Penicillaria spicata, Willd., _7.~ ' 
Dutbie and Fuller, Field and Garden Crops, i., 30-2, t. vii. ; GnAMiNEiE. 

The Bulrush, Cumboo or Spiked Millet, hdjra, lahra, Jcasa-jonar, jondhariya, 
lendha, Jcambu, ganteld, sajja-lu, sajje, mattari, etc. A tall erect grass, 

.s5 to 6 feet high, prohahly of African origin, 

CULTIVATION - — Though grown to a less extent than jv4r {SorgJm/m Cultiva- 
its cultivation is geographically very similar and comprises ex- tion. 
tensive tracts in Northern, Western and Southern India. The following 
were the acreages in British India during the three years ending 1905-6 
14,137,482 in 1903-4 ; 10,369,765 in 1904-5 ; and 11,630,710 in 1905-6. 

In the Native States 1,382,473 in 1903-4 ; 1,305,446 in 1904-5 ; and 
893,949 in 1905-6. 

engal - — This crop may be described as unimportant, the area fluctu- 
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THE bXjRA millet 


P NNI TU 

TYPHOI V 
Ciimboo 

atingbetween 30,000 and 60,000 acres. According to Mukerji {Ha7idboohInd. 
Agri., 1901, 259) it is grown on poor, free, dry, sandy soil. Village refuse is 
sometimes used as manure, but no irrigation is required. It is sown at the end 
Seasons. 0 jQ lb. seedper acre. Harvesting takes placein October 

and November, andthe outturn of grain amounts to from 300 to 5001b. per acre. 
U. Prov. United Provinces . — The area in 1905-6 amounted to 1,792,526 acres 

Areas. in Agra and 372,848 in Oudb. In Agra tke largest areas occur in Budaun, 

200,643 acres ; Agra, 166,787 acres j Moradabad, 166,014 acres ; Etab, 
113,936 acres; Allahabad, 95,903 acres; SbabjaMnpur, 99,049 acres; 
Bareli. 87,746 acres. In Oudb, Hardoi, 130,771 acres ; tJnao, 59,738 acres ; 
Sitapur, 47,884 acres ; Lucknow, 36,588, acres, etc. According to Dutbie 
Seasons. and Fuller it is a Jcharif crop, sown a little later and reaped a little earlier 

than judr ; is accordingly a useful substitute when sowing bas been delayed 
tbrougb floods or failure of tbe rains until judr is impossible. It is rarely 
^tivation sown alone, but generally mixed with tbe same minor crops as are grown 

* with judr, except that mung [ThaseoUis radiatu.% Linn,) is usually re- 

placed by moth (JP. aconitifolitis). It generally occupies poor, light 
soil, and requires less rainfall than judr. It is never manured and rarely 
irrigated. The land is ploughed one to four times and tbe seed (mixed 
with that of tbe subordinate crops) sown at tbe rate of 2J to 3 seers per 
acre. There should be at least one weeding. Tbe grain ripens towards 
November, when tbe beads are cut ofi and carried to tbe threshing-floor, 
dost. The cost of cultivation is estimated at Es. 9-8a. per acre, and tbe outturn 

Tiei(j. varies in difierent localities from about 5J maunds of grain to 7 maunds, 

and tbe outturn of dry fodder about 30 maunds. \Cf. Agri, Ledg,, 1895, 
No. 17,233 ; Nevill, Dist Gaz, U. Prov , ; Cawn'pore Exf&r. Farm Re'pts,’] 

C. Prov. Central Provinces and Berar, — Tbe area in 1905-6 was 40,608 acres 

in tbe Central Provinces and 55,188 acres in Berar. In the former: — 


ISTative 

tates. 

Seasons. 

Yield. 

Panjab. 

Areas. 


Nimar, 22,146 acres, and Narsingbpur, 11,470 acres ; and in tbe latter 
cultivation is almost entirely in Buldana with 46,080 acres. 

Rajpntana and Central India, — Tbe crop is grown largely in the 
Native states, especially in Alwar, where in 1905-6 tbe area was 221,604 
acres ; Bbaratpur, 193,465 acres ; Gwalior, 184,426 acres ; Marwar, 165,692 
acres ; Jaipur, 79,093 acres ; Mysore, 39,944 acres. In Ajmir-Merwara the 
area was 32,043 acres. Tbe crop is sown at tbe same season as barley 
(June- July), and on dry lands only. Tbe average yield is stated to be 
1*73 cwt. per acre. \Cf. Watson, Rajputana Dist. Gaz., 1904, i., A., 46, 56.] 

Panjab and Norths West Frontier, — Bdjra is largely grown in tbe 
districts of tbe PanjAb, and in the dry elevated tracts south of Rawalpindi 
it constitutes the principal hharif crop. In 1905-6 the area was 829,269 
acres. Tbe largest shares are as follows : — Jbelum, 108,684 acres ; Gujr4t, 
103,624 acres ; Rawalpindi, 94,766 acres ; Attock, 68,357 acres ; Gurgdon, 
66,091 acres ; Hissar, 64,345 acres ; Sbdbpur, 65,746 acres ; Delhi, 21,016 
acres ; Rohtak, 13,219 acres. In the North-West Frontier tbe area was 
71,365 acres, mainly in Kob4,t. During tbe year under review the area 
seriously declined. In tbe districts of Hissar, Rohtak, Gurgdon, Delhi 
and Eamal it fell from 1,135,674 in 1904-5 to 169,116 acres in 1905-6. 


Yield. The average yield for the year 1901-2 was 407 lb. per acre in the Panjdb, 

402 lb. in the North-West Frontier, In Dera Gbdzi Khan it is the most 
Important Crop, important crop after wheat, and in the Rawalpindi district is the staple 
of the autumn harvest. It thrives everywhere in the plains at tM 
base of the Salt Range, and in untoward years is usefully replaced 
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THE SPIKED MILLET 


P N I TU 

TYP OI U 
Cultivation 


{Sesammn indicuw) or some of tLe pulses. In the Karnal district it 
thrives best on a sandy soil, and is thinly sown after the first rainfall, 
mixed with tbe seed of some small pulse. In Kohat it is sown between 
April and August, and is the principal hharif crop on the harani {ix. seasons, 
unirrigated) lands of the district. The crop is generally cut in October. 

In the Bannu district it is largely grown on the stiver thal soils. It is 
sown at the rate of 2 to 5 seers per acre from the middle of March to 
end of July. The first-sown crops ripen about the middle of August, 
and ears are plucked as they ripen till early in December. [Gf. Dist Gaz. 

Panjdb ; Settl Reps, Panjdh.] 

Bo bay and Sind. — The area in 1905-6 was 4,354,437 acres in Bombay ombay. 

and 867,406 acres in Sind. In Bombay the largest areas were : — Ahmad- Areas, 
nagar, 904,590 acres ; Nasik, 808,469 acres ; Poona, 681,413 acres ; 

Khandesh, 583,686 acres ; Satara, 366,940 acres ; Bijapur, 340,560 acres ; 

Kaira, 218,159 acres. In Sind, Thar and Parkar, with 406,033 acres, and 
Hyderabad with 338,221 acres, are the chief localities. 

Mollison says it is entirely a rain crop, occupying the lighter descrip- soils, 
tion of soils in all districts of moderate rainfall. The crop does best when 
the climate is moderately dry and when the monsoon comes in downpours, 
with plenty of sunshine between the showers. Except in parts of Khandesh 
it is always a mixed crop, and as such may be grown continuously on the 
same land. But rotation is also frequent. In the lighter soils of Khandesh Eotation. 
it is considered a good preparation for varddi cotton. In the sandy soils 
of Kaira, Ahmadabad, etc., it is rotated with Icodra {Paspalmn scroM- Mixed 
culatmn), sundhm [SorgMim hicolor), judr {Sorghtim vulfjare)^ etc. cultivation. 
In the light soils of the Deccan it is rotated with judr, niger-seed, etc. In 
the Deccan the subordinate crops with hdjra (= bdjri in Bombay) are, 
separate rows of tur {C(0ani(s mdicus^ and a sprinkling oi .udid 
[Phaseohis Mungo, Linn.), math ( P. aconitifoUiis), Jculthi {DoUehos 
hifloi*us), amhddi {Hibiscus cannahinMs), etc. In Gujarat the most 
common subordinate mixture is perennial rozi cotton in rows and math in 
amongst the hajri, but two or more of the following may also form sub- 
ordinate crops, viz. mag {Phaseolus radiatus, Linn), chola ( Vigna 
Oatjung), guvdr, tur or tuver [Gag anus indicus), sesamum and sheria 
(Hibiscus cannabinus). 

In Gujarat the land should be ploughed two or three times after the piougiimgs, 
firstfallof rain, then left for some time. The field should again be ploughed 
shortly before sowing. Sowing takes place between 1st and 15th of July. 

The seed-rate mixture recommended is as follows : — hajri, 6 lb. per acre ; 
guvdr, 1 lb. ; maih, 1 lb, ; mag, J lb. ; sesamum, J lb. ; ambddi or sheria, 

lb. ; tuver, to 2 lb. All are mixed together before sowing, except 
tuver, which is sown separately in every fourth row. The seed is drilled urm sown, 
in rows about 15 inches apart, and the surface then levelled. When the 
seedlings are about 6 inches high, the crop is bullock-hoed and hand- 
weeded, and again when 2 feet high. A crop sown in early July will be Seasons, 
ripe the beginning of October. It is reaped with a sickle close to the 
ground, left l 3 ring in the field for several days, and then stacked. 

Mollison gives the following outturn (grain, seed or by-product) from Tieia. 
a well-managed field in the Kaira district : — hajri, 900 lb. ; math, 120 lb. ; 
guvdr, 80 lb. ; sesamum, 60 lb, ; sheria, fibre. The cost of cultivation he Oost. 
estimates at Es. 26-la. per acre. [(?/* Grof. EoypeT. Bomb. Pres. ; Mollison, 

Texthooh Ird. SgTi., l^^\ ,m.,^ 
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Madras and Mysore. — The total area in 1905-6 was 3,004,717 acres 
in Madras and 39,944 acres in Mysore. In Madras the largest areas occur 
in Coimbatore, 580,299 acres ; Salem, 376,257 acres ; Cuddapah, 341,311 
acres ; South Arcot, 276,284 acres ; Guntur, 255,511 acres ; Trichinopoly, 
173,721 acres; North Arcot, 133,643 acres; Madura, 164,194, etc. In 
Mysore, Chitaldxug had 33,448 acres. 

In the Godavari district it is grown on regada, lanJca and sandy soils. 
The ground is manured in March by penning cattle or sheep on it, and in 
May it is ploughed twice every six days for three weeks. The ground, 
both then and at the time of sowing, should be moist. The seed, which 
should be the previous year’s produce, is sown in June, 4 seers to the acre. 
In Coimbatore it is cultivated on dry lands, except black. It is often 
grown as a mixed crop with cotton, castor-oil, pulses, etc. The land is 
ploughed in April, during the heavy rains, after having been manured. 
In July-August it is again ploughed, and the seed, mixed with various 
pulses, is sown broadcast, with ddl or beans in rows a few feet apart. 
After six weeks the crop is interploughed and occasionally weeded. In 
November-December it is reaped by cutting off the ears as they ripen. 
The pulses are gathered gradually up to February, when the hambu stalks, 
beans, etc,, are all pulled up together, leaving the cotton and castor only. 

Bur a. — In 1905-6 the area was 74,802 acres, all in Upper Burma, 
and chiefly in Myingyan, 42,958 acres, and Magwe, 26,526 acres. 

Diseases. — An interesting account of the disease known as 
Scleros2)dra graniinicola is given by Butler in the Memoirs of the 
Department of Agriculture, India (1907, ii.. No. 1). As Butler points out, 
however, it is not usually of sufficient intensity to attract much attention. 
[C/, Maxwell-Lefroy, Mem. Dept. Agri. Ind., 1908, ii., 9.] 

FOOD AND FODDER. — The grain is used chiefly by the lower classes 
of Natives, and in many parts of India is their staple Food. The flour, 
made into cakes or bread with butter-milk, is considered more nutritious 
than rice. In Khandesh it is often eaten with butter and various condi- 
ments. The following is the analysis published by Leather {Agri. Ledg., 
1901, No. 10, 370 ; 1903, No. 7, 151, 154, 181) : — moisture, 8*77 per cent. ; 
oil, 5*33 ; albuminoids, 9 '52 ; soluble carbohydrates 73*52 ; woody 
fibre, *78; soluble mineral matter, 1*73; sand and silica, *35; total 
nitrogen, 1*61 ; albuminoid nitrogen, 1*51. 

In the Panjab, hdjra is occasionally grown for Fodder and in un- 
favourable seasons may be given to cattle in the green condition, especially 
if the crop has proved a failure. The stalks, after the grain has ripened, 
are more or less utilised in all the provinces where available. In the 
Karndl district it is said that in some of the higher villages the stalks, 
called ddndar, are even stacked and preserved until required, when they 
are chopped up and given to cattle along with green fodder. Bdjra Btmvr 
is much more generally employed as a cattle fodder in the Madras 
Presidency than in most other provinces. [Of. Church, Food-Gfains of 
Iw?., 1886, 56-9.] 

P FU Y (see Us, p.820). 

P T Lr U ; Ball, in Man. Boon. Geol. Ind., iii., 124-54 ; Fritz 
Noetling, of Petrol, in Burma, in Mem. Geol. Surv. /nd., 1897, xxvii., 

. pt. 2 ; Holland, Rev. Min. Prod. Ind., in Rec. Geol. Surv. Ind., 1905, xxxii., 
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pt. 1, 69-77 ; 1906, xxxiii., pt. 1, 15; 1907, xxxvi., pt. 2, 77. 
hala salajit, minalz tanah, manyenney, manti4ayilam, ye-nd, etc. Petroleum, 
otherwise known asmineral or rock oil or naphtha, is essentially a mixture 
of hydrocarbons of the paraffin and olefine series. It occurs stored in loose- 
textured conglomerates and sandstones, in which its distribution is similar 
to that of water in porous strata, being retained by impervious beds of clay. 
It may exude through any accidental fissure at the surface of the earth 
and thus form natural oil-springs, but is chiefly obtained by boring through 
the impervious covering strata into the oil-sands below, from which the 
oil may be raised by pumping ; or it sometimes gushes ” out by pressure 
of the associated gaseous hydrocarbons. As to its origin, various theories 
have been advanced, such as that it is derived from the action of water on 
strongly heated iron carbide contained in the interior of the earth : and 
that it has been formed by the decomposition of the remains of animal 
matter at a high temperature or in contact with saline deposits, and the 
subsequent resolution of the mure permanent fatty constituents into 
hydrocarbons and free carbon dioxide. Ball remarked on this subject, 
“ There can be little doubt that the formation of petroleum is intimately, 
though obscurely, connected with the presence of salt, otherwise it would 
be difficult to account for the simultaneous occurrence of petroleum and 
brine -springs, which have been observed in India, as well as in Pennsyl- 
vania and Virginia.’’ 

Although much progress has been made in developing the petroleum 
resources of India, at the present clay, according to Holland, these afEord 
little more than per cent, of the world’s supply. The chief sources are 
the United States and Russia, which together produce about 90 per cent. 
[Cf. Redwood, A Treatise on Petroleum, 1906, for an account of the chief 
occurrences and a full bibliography.] The following figures show the 
huge increase in the Indian production within recent years : — 1890, 
4,132,287 gallons ; 1895, 13,003,748 gallons ; 1900, 37,729,211 gallons ; 
1904, 118,491,382 gallons ; 1906, 140,553,122 gallons. The traffic of 1906 
on 1905 represents an expansion of 22*6 per cent. — mainly in the new 
Singu field, of which it is believed a large portion is still held in reserve. 

OCCURRENCE.— Accoxding to Holland, petroleum in India is confined 
to the two systems of folded rocks at either extremity of the Himalaya — 
(1) the Iranian on the west, including the Panjdb and Baluchistan, and 
continued beyond British limits to Persia, and (2) the Arakan system on 
the east, including Assam and Burma, and continued to the oil-fields of 
Sumatra, Java and Borneo. In both areas the oil is associated with 
tertiary strata. 

Pan jab and United Provinces . — The districts from which oil has 
been reported are Shahpur, Jhelum, Bannu, Koh4t, Rawalpindi, Hazdr^ 
and Kumaon. The output, however, is small, ranging between 1,000 to 
2,000 gallons a year. In 1903 it amounted to 1,793 gallons, and in 1906 
stood at 871 gallons. 

alucbistan . — ^The early efiorts made to develop the oil resources in 
difierent parts of Baluchistan have been described in the Dictionary. The 
most prominent of these are near Khotan in the Marri hills and Moghal 
Kot in the Shirani country, where springs examined in 1891 were found 
to yield oil of a high quality. Holland says that the oil-spring in the 
neighbourhood of Moghal Xot affords a good illustration of the way in 
which a country, well endowed with the conditions nec sary for the 
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production of petroleum, may lose its resources by destruction of tbe 
natural reservoirs. ‘‘ The Moghal Kot oil-bearing beds form a very open 
anticlinal fold, whose axis pitches to E.N.E., and if the dome possessed the 
necessary plastic, impervious envelope, the oil rising up from below would 
have become concentrated in the porous beds which form the saddle, but 
for the fact that along this line the rocks are more easily eroded by surface 
water, and the anticline thus forms the gorge of a river by which the rocks 
have been opened to permit the waste of oil for an indefinite time ” 
(Holland). 

{Gf. Holland, Min, Oil from Suliman Hills ; also Oldham, Kept, on Oil Locality 
near Moghal Kot, in JRec. Qeol. Surv. Ind., 1891, xxiv. pt. 2, 83-97; D© La 
Tonche, Rept, on Oil Springs at Moghal Kot, in Rec. Qeol. Surv. Ind., 1892, xxv., 
pt. 4, 171-80 ; also Rept. Exper. Boring at SukJcur, 1895, xxviii., pt. 2, 56-8 ; 
Progress of Petrol. Operat. in Baluchistan, Govt. Publicat. Simla, Jtone 13, 1892.] 

Assa . — In 1865 the springs in the Assam oil-fields were visited by 
Medlicott, who stated that, though the discharge was small, they were 
the most promising he had seen. In 1867 a Calcutta fiLcm obtained per- 
mission to prospect and struck a promising oil-spring at a depth of 118 feet 
near Makum, but nothing more was done till 1883, and very little develop- 
ment occurred in the following sixteen years. These oil-fi.elds were first 
systematically reported on by Mallet {Mem. Geol. Surv. Ind., 1876, xii., 
356), and were again examined by Mr. R. A. Townsend, Superintendent 
Petroleum Works, Baluchistan, According to Mallet, the oil-springs may 
be classified for commercial or leasing purposes into the following districts 
— (1) those of the Tipam Hill, north 'of the Dihing ; (2) those of the range 
between the Dihing and Disang ; (3) those of the Makum coal-field, south 
of the Dihing between the Dirack and Tirap rivers ; (4) those to the easii 
of the Tirap. The chief locality is that of the Makum coal-field, the best 
wells being at Digboi. In 1899 the Assam Oil Company was formed with 
a nominal capital of £310,000 (Holland, Rev. Min. Prod. Ind., l.c. 75). 
The result was that the output rose from 623,372 gallons in 1899 to 
1,756,759 gallons in 1902; 2,585,920 gallons in 1904; and 2,733,110 
gallons in 1905. 

Holland observes that “ the belt of tertiary rocks extending from the 
north-eastern corner of Assam for about 180 miles south and west shows 
frequent signs of oil, nearly always in association with coal and sometimes 
associated with brine-springs and gas-jets. The series of earth-folds in 
which this corner of Assam occurs stretches southwards to Cachar, where 
oil-springs are also known, through the little-known Lushai hills into 
Arakan, and in the same system of parallel folds occur the oil-fields of the 
Arakan coast on one side of the Yoma, and those of the Irrawaddy valley 
on the other.” [0/. Repts. of Assam Oil Coy., Ltd., 1900-3.] 

ar a . — Holland firrnishes the following brief account of the areas of 
Burma that are actually worked at the present day. “ The most pro- 
ductive oil-fields of Burma are those on the eastern side of the Arakan 
Yoma, in the Irrawaddy valley, forming a belt stretching from the Magwe 
district, in which the well-known field of Yenangyaung occurs, through 
Myingyan, in which Singu occurs, across the Irrawaddy into Pakokku, where 
Yenangyat is situated. Oil is, however, known further south in Minbu, 
Thayetmyo and Prome, and further north in the Chindwin valley, but 
these areas have not so far been thoroughly prospected, and the great 
development which has recently taken place has been the direct outcome 
of work in the three fields, Yenangyaung, Yenangyat, and Singu.” 
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“ Tenangyaxing, the best known and most developed of the fields, still Tenangyaang. 
holds the lead as producer. The oil in this area has been worked by Native 
wells on both sides of the dome for well over one hundred years, and before 
1886 the annual yield was generally over two million gallons, but soon 
after systematic drilling was introduced in the central Kodaung tract in 
1887, the output gradually rose to over 10 million gallons in 1894, and last yield, 
year, 1903, reached a record of 56,920,662 gallons.” In 1904 the output 
of Yenangyaung was 73,428,960 gallons, and in 1905, 85,648,749 gallons. 

Yenangyat yielded very small supplies of petroleum before 1891, Tenangyat 
when drilling was started by the Burma Oil Company. The expansion 
was slow until 1894, when 324,086 gallons were produced, but rose rapidly yield, 
to 6,036,088 gallons in 1898, to 22,665,518 in 1903.” It has since, however, 
dropped to about 18| million gallons a year. 

‘‘ Singu has suddenly come into prominence. Petroleum was first singu. 
struck by the Burma Oil Company in this area on October 30, 1901, and 
arrangements were then made to provide tanks for its reception. Pro- 
duction did not consequently begin till 1902, when only 174,880 gallons yield, 
were turned out, with the opening of the new wells, but the output jumped 
up to 5,617,381 gallons in 1903 ; 23,677,450 gallons in 1904 ; and 37,541,177 
gallons in 1905. The crude oil first obtained had a specific gravity of 
0*8247 and flash-point under 40® F., in consequence of which primary stills 
’^ere erected on the field to remove the light naphthas before transport to 
the Rangoon refineries.” 

‘‘ Besides the Upper Burma oil-fields, the islands off the Axakan coasts, Aratan. 
noted for their mud volcanoes, have also been known for many years to 
contain oil deposits of uncertain value. The chief operations have been 
carried on in the Eastern Barongo Island near Akyab and on Ramri Island 
in the Kyaukphyu district. During the past six years the average output 
of the former area has been 42,926 gallons, whilst in Kyaukphyu the output 
in the same period has averaged about 100,000 gallons, with a distinct 
tendency to decline,” but the output from these islands is now rapidly 
diminishing. 

The total production of oil in Burma in 1905 amounted to 142,063,846 Total Pro- 
allons. The output of the various oil-fields was as follows : — ^Akyab, duetion. 
53,455 gallons ; Kyaukphyu, 60,647 ; Yenangyaung, Magwe, 85,648,749 ; 

Singu, Myingyan, 37,541,177 ; Yenangyat, Pakokku, 18,759,818. 

[O/. Eritz Noetling, Re'pt. Petrol, Induat, Upper Burma, 1892 ; Upper Burma 
G 1900, ii., pt. 1, 249-77; 1901, ii., pt. 2, 300, 400-1 ; Max and Bertha 
Ferrara, Burma, 1900, 129 ; Nisbet, Burma under Brit, Buie and Before, 1901, 
i., 392-6 ; Bept. Bangoon Chamber of Cormn,, 1901, 62 ; 1902, 98 ; Petrol, Indust, 
in Burma, in The Bmpress, Aug. 1903, 1-8.] 

Properties and Uses, — For particulars regarding the introduction and Uses, 
expansion of the demand for kerosene oil for illuminating purposes in India, 
the reader is referred to the particulars given under ils (see p. 812). 

The following information on the composition and uses of petroleum is 
ab^acted mainly from the account published by Mr. Edmond O’Neill 
(D&v4lop, of Petrol, Indust, 1901). Cfhemically considered, petroleum is a 
liquid of varying composition. The colour ranges from clear water, white Properties, 
through shades of yellow, amber, and brown to black. Its viscosity varies 
fro great mobility to a thick tar-like mass, and its specific gravity from 
0*771 to 1 ’020. The refractive index and coefficient of expansion are hi h 
and the specific heat is low, but both vary in oil from di erent places. 

Oils from the same locality usually resemble one another, but not Always. 
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Crude petroleum is used to a very sligLt extent otherwise than as a 
fuel, a mixture for insecticides and for coarse lubrication. A quantity is 
also used in gas-making. For other purposes it must be refined, and this 
is efiected by distillation. The crude oil is made up of a number of pro- 
ducts of diiierent boiling-points, some gaseous, some liquid, some solid. 

. On boiling the oil and condensing the vapours, first the gaseous, then the 
liquid, and then the solid pass over, leaving a non-volatile residue. These 
distillates and the residue are themselves made up of a number of different 
bodies that may to a certain extent be separated. The most valuable of 
these is the illuminating oil, known also as Kerosene, coal oil, burning 
naphtha and by various other names. The portions of the distillate 
boiling at lower temperatures than the illuminating oils are also of com- 
mercial value. They are known as gasolenes, rhigolenes, ligroines, ben- 
zenes, petroleum spirits, etc. Their principal use is as solvents for fats, 
oils, varnishes, paints, and as fuel for gas engines, gas machines, ice- 
maldng machines, and other purposes. The higher boiling portions of the 
distillate are employed chiefly as lubricants. Still higher boiling portions 
that condense to solids and semi-solids are known as vaselines and 
paraffins. 

Simple distillation is not sufficient to prepare the above substances, 
so that they can be satisfactorily used. They must be purified. This 
usually consists in distilling, washing with acid (mostly sulphuric), alkali 
(usually soda or ammonia), and water. Sometimes the distillates are 
sprayed through air to remove malodorous constituents. Some of the 
oils are bleached either by the sun or by chemical reagents, or they may 
be filtered through charcoal or bone-black. In the case of solids, re- 
crystallisation is ordinarily resorted to, i.e. the body, such as paraffin, is 
dissolved in some of the low-boiling constituents, usually naphtha,’ and 
the solution cooled in ice and salt. The paraffin thus crystallises out. 

[AtiM. of Fetrol., in Bee. Geol. Surv. Ind.^ 1891, xxiv. pt. 4, 251 ; Engler, Ohem, 
Qual. of Petrol, from Burma-, ] 894, xxvii., pt. 2, 49-54 ; Hurst, Soap Making, 
1898, 56-7 ; Thorpe, Diet. Appl. Chem., 1900, iii., 111-20.] 

Tests and Legislative Measures. — The term “ Flashing-point ” is 
technically employed to designate the temperature at which any sample 
of petroleum or its products begins to give off sensible quantities of in- 
flammable vapour. To prevent accidents it was enacted by the American 
Petroleum Act, and by the British Petroleum Act of 1871, that no petroleum 
oil should be used for burning in lamps which gave off inflammable vapours 
at au}^ temperature below 100° F. (38° C.) when tested in an open cup 
described in the schedule of the Act. The increase in the consumption of 
the article, however, between 1871 and 1877 necessitated the adoption of 
a system of testing less liable to vary. The question was referred to the 
late Prof. Sir F, Abel, who proposed the use of a closed vessel to be 
heated in hot water, with a standard flashing-point of 73° F., equivalent to 
100° on the open-cup system- This proposal was eventually adopted as 
the basis of the English Petroleum Act of 1879. The law under which 
petroleum is tested in India is Act XII. (1886), in which the testing 
apparatus prescribed is an improyed form of Abel’s. Several other modifi-: 
cations, based on the special conditions attendant on the application of the 
test in a warm climate, have also been incorporated in the schedule of the 
Act. As changes of pressure influence the flash-point, a table showing the 
corrections to be applied for variations in barometric pressure is 

876 



P T Oli U 

LEGISLATIVE MEASUEES Trade 

appeiided. Dangerous petroleum is defined as petroleum Laving a flash- Dangerous 
point below 76° E., but a consignment guaranteed uniform is not to be ® ^ 
considered dangerous if it has an average flash-point of 73° and no 
sample flashes Wow 70° F. 

Revenue. — In 1888 an import duty of half an anna a gallon was. levied Eevenue. 
by the Government of India on petroleum, and in 1899-90 the revenue 
obtained amounted to Es. 1,62,392. In 1894-5 this tax was doubled, as 
part of the means adopted to reduce the large deficit which then existed. 

The revenue from petroleum in that year was Es. 3,17,995. Since 1894 

the tax has remained at 1 amia per gallon, and the revenue thus obtaified one Anna per 

during the five years 1900-6 amounted to the. following figures : — 1900-1, 

Es. 49,29,432 ; 1901-2, Es. 53,05,104 ; 1902-3, Es. 53,79,857 ; 1903-4, 

Es. 43,99,912 ; 1904-5, Es. 45,88,289 ; 1905-6, Es. 36,64,723 (== £244,314). 

TRADB.—InternaL — The movements within India itself are instructive. Trade— 
Thus the total recorded Exports of internal trade transactions by Internal, 
rail and river in 1904-5 amounted to 4,366,522 cwt. ; in 1905-6, 4,458,544 ByRaUand 
Gwt. ; and in 1906-7, 6,194,699 cwt. Of that amount Bengal exported 
2,592,587 cwt. ; Bombay port, 1,531,394 cwt. ; Madras ports, 983,133 
cwt. The chief importing provinces were Eastern Bengal and Assam, 

1,294,710 cwt. ; Madras, 892,290 cwt. ; United Provinces, 851,335 cwt. ; 

Bombay, 678,944, cwt. ; Calcutta, 642,135 cwt. ; Central Provinces and 
Berar, 587,547 cwt. The total coastwise transactions may be represented By Sea_ 
by the following quotations : — Imports, 1901-2, 17,187,223 gallons, valued Coastwise, 
at Es. 70,97,587 ; in 1903-4, 40,469,364 gallons, valued at Es. 1,62,72,273; 
and in 1906-7, 66,065,365 gallons, valued at Es. 2,40,54,011. Of Exports, 

Burma supplied in 1906-7, 58,572,648 gallons, and Bengal, 1,231,537 
gallons. Of that supply Bengal took 33,074,834 gallons ; Bombay, 

9,226,720 gallons ; Sind, 2,428,796 gallons ; and Madras, 8,896,029 
gallons. But in addition to Indian petroleum, foreign oil is carried along 
the coast. In 1901-2 this came to 6,069,534 gallons, and by 1906-7 had 
decreased to 2,304,032 gallons, the major portion being from Bombay to 
Madras, Kathiawar and Goa. 

The Trans-frontier export trade in petroleum shows in recent years By Land Routes, 
a steady increase. In 1904-5 the figures were 160,559 cwt., valued at 
Es. 10,65,506; 1905-6, 180,748 cwt,, valued at Es. 11,15,212 ; 1906-7, 

178,533 owt., valued at Es. 1 1,81,921. The largest quantities go to Nepal, 
viz., in 1906-7, 100,938 cwt., while considerable quantities are also conveyed 
to the Shan States and Kashmir. The imports during the same period are 
unimportant, amounting in 1906-7 to only 66 cwt. 

External {Foreign) Exports. — The foreign Export trade in petroleum External 
has sprung into eminence within the last two or three years. The xports. 
following are the exports of kerosene and paraffin wax for the period Exports of 
1900-7 1900-1, 258,762 gaUons kerosene, valued at Es. 1,29,376, and 

37,943 cwt. wax, valued at Es. 7,94,551 ; 1901-2, 16 gallons kerosene, 
v^ued at Es. 8, and 54,097 cwt. wax, valued at Es. 9,45,443 ; 1902-3, 

2,085 gallons kerosene, valued at Es. 1,050, and 56,464 cwt. wax, valued at 
Es^ 10,43,149 ; 1903-4, 913,908 gallons kerosene, -valued at Es. 4,27^692, 
and 43,894 cwt. wax, valued at Es. 8,13,128 ; 1904-5, 4,076,139 gallons 
kerosene, valued at Es. 19,99,413, and 54,707 cwt. wax, valued at Es. 

11,13,777; i905-6, 1,766,566 gallons kerosene, valued at Es. 8,83,151, 
and 56,795 cwt. wax, valued at Es. 11,58,394; and in 1906-7, 24, fi34 
gallons kerosene, valued at Es. 10,928, and 60,208 owt. wax, valued at 
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Rs, 12,42,601. Exports of mineral oils, other than kerosene, amounted 
in 1904-5 to 164,253 gallons ; 1905-6, 12,962 gallons ; and 1906-7, 881,452 
gallons. India also re-exports large quantities, amounting in 1904-5 to 
2,097,472 gallons; 1905-6, 1,161,012 gallons; and in 1906-7, 486,676 
gallons. 

7 ports- — The Imports of mineral oils are large and important. Accord- 
ing to Holland, during the years 1897-1903 they averaged nearly 85 J million 
gallons, valued at £2,314,801. Of the two great producing countries, 
Russia and the United States, which during the years in question supplied 
between them about 93*5 per cent, of the imported foreign oil, Russia has 
been gradually increasing its predominance over the States. “ In 1897-8 
Russia contributed 58*1 per cent, of the imports and the States 29;7, but 
in 1901-2 the former had secured 85*5 and the latter only 9-5 per cent, of 
the Indian custom, though a slight reversal occurred in 1902-3 ” (Holland). 
In the Im'perial Gazetteer of India (iii., 139) later particulars are given. 
Of the imports, it is said of the foreign oil that “ about 75 per cent., 
amounting to 64 million gallons a year, comes from Russia, and 19 per 
cent, from the United States, while large quantities are now being obtained 
from the productive fields in the Dutch East Indies.” 

In the Review of the Trade of India (1905-6, 15-6) the total value of all 
mineral oils imported in that year into India is stated to have been Rs. 
222*9 lakhs, or 32 per cent, less than in 1904-5. Of this total, Rs. 178*3 
lakhs, or just 80 per cent., had reference to kerosene. During the years 
1900-6 the imports of kerosene {omitting last three figures) are quoted 
as follows: — 1900-1, 72,602 gallons, valued at Rs. 3,10,34; 1901-2, 
91,467 gallons, valued at Rs. 3,51,57 ; 1902-3, 81,451 gallons, valued at 
Rs. 3,14,61 ; 1903-4, 71,559 gallons, valued at Rs. 3,07,58 ; 1904-6, 
76,190 gallons, valued at Rs. 2,97,56 ; 1905-6, 50,949 gallons, valued at 
Rs. 1,78,32. During the same period, it is interesting to note that the 
exports from Burma [omitting last three figures) rose from 8,269 gallons, 
valued at Rs. 33,53, in 1900-1 to 47,160 gallons, valued at Rs. 1,62,34, 
in 1905-6, and that while in 1905-6 the imports of foreign kerosene 
declined by 33 per cent, in quantity and 40 per cent, in value on the 
imports of the previous year, the exports from Burma to India are 
stated to have increased by 10 per cent, in both respects. 

Analysing the figures of supply, we learn that Russia gave to India 
Xomitting last three figures) in 1901-2, 84,478 gallons, and in 1906-6, 
7,617 gallons ; the United States, 5,768 and 22,332 ; the Straits Settle- 
ments, 1,023 and 10,391; and Sumatra, mZ and 5,401 gallons. As a 
parallel to these records, it may be here added that Burma supplied India 
in 1901-2 with 13,463 gallons, and in 1906-6 with 47,160 gallons. It is 
also stated that case oil ” is giving place to ‘‘ bulk oil ” importation, and 
that more than half of the above decline in total imports is to be traced 
to the falling off of 11 J million gallons in arrivals of case oil from Russia 
alone, this being due to the destruction and anarchy that prevailed in the 
Russian oil region.” 

Prices. — The following average prices in Calcutta, during 1905-6, of 
various classes of kerosene are quoted in the Review (Z.c. 16) American, 
Chester, per case, Rs. 4-2-9 : Russian, Rising Sun, per case, Rs. 3-10-6 ; 
Anchor, per case, Rs. 3-6-8 ; Ram, per case, 3-9-7 : Burma, Yictoria, per' 
2 tins, Rs. 2-11-5 ; Gold Mohar, per 2 tins, Rs. 2-14-6 ; Borneo, Cobra,' 
per 2 tins, Rs. 2-11-9 ; Sumatra, Silver Light, per 2 tins, Rs. 2-11-9 : 
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Sumatra, Silver Light, per case, Rs. 4-13-8. The prices of American 
Chester Oil, the standard illuminant, are shown to have been very steady 
for the last ten years. In 1896-7 the average price per case was Rs. 4-3-3, 
and in 1905-6, Rs. 4-2-9. 

P UC DANUM GRAVE L N , Benth. ; FI. Br. Ind. ii., D. .P., 

709; Cooke, FI Pres. Bomb., 1903, i., 570; Duthie, FI Up^er Gang. 

Plain, 1903, 396 ; Brain, Beng. Plants, 1903, i., 540 ; UMBELLiFER.aB:.^ The 
Dill or Sowa, sowd, sulpha, baluntshep, samyeit, etc., (Sansk.) misreyd, 
satapushpa. 

A glabrous herb found throughout tropical and sub-tropical India, and often 
cultivated for use as a Vegetable and for its Essential Oil. The fruit yields 
on distillation with water 3 to 4 per cent, of an essential oil, wliich has well-loiown 
MEDICINAL properties and is also employed for perfuming soap. Both fruit and Medicine, 
leaves are used to impart a flavour to ciuries. [Cf. The Bower Manuscript 
(Hoernle, transL), 1893-7, 170; Pharmacog. Ind., ii., 128-9; hi., app., 169; 

Woodrow, Oard. in Ind., 1903, 344.] 

PHA OLU , Linn . ; FI. Br. Ind., ii., 200-4 ; Cooke, FI. Pres. Kidney 
Bomb., 1902, 374-9 ; Duthie, FI. Upper Gang. Plain, 1903, 223-7 ; Brain, Beans. 
Beng. Plants, 1903, i., 385-8 ; Leguminos^. A genus of twining plants, 
usually herbaceous, of which some 15 species are indigenous to India. 

P. eo itifoli , Jacq. ; Duthie and Fuller, Field and Garden Crops, d. .P., 
1882, i., 41-2, t. xi. The Aconite-leaved Kidney Bean, moth {math), bhringga, vi., pt. i., 
banmudga hheri, bir mung, matti-kalai, tulka-pyre, huncuma-pesald, madki, 
etc. A perennial or annual herb , found throughout India from the Himalaya leaved. ' 
to Ceylon, ascending the hills to 4,000 feet in altitude, especially in the 
north-west. 

Generally cultivated in the plains as a hot-weather crop (June-July) seaaona, 
and reaped in autumn {kharif, October-November), and specially suited to 
dry, light sandy soils and for green-manuring (Watt, Pests and Blights of 
the Tea Plant, 1898, 175, 177). In some localities it is an important crop, as 
in the United Brovinces, where in 1904-5, together with urd (P. Mtvn<fo, Area. 
Linn.), mmg (P. radiatus, Linn.), and lobia ( Vigna Ca1jang),\t occupied 
an area of 1,062,783 acres ; and in Bombay (including Sind), where it alone 
occupied in 1905-6, 299,701 acres. Of the United Brovinces, Duthie and 
Fuller state that it grows on the worst land that can be made to bear a crop. 

It is sometimes sown alone, but more often in millet fields, especially of the 
spiked or bulrush millet {bdjra). Its cultivation is very haphazard. Two 
or three ploughings are held sufficient, and the seed is sown broadcast at 
the rate of 4 seers to the acre. The highest outturn which could be taken yield, 
as an average is 8 maunds to the acre with rather less than double that 
amount of fodder. Of Bombay, Mollison {Textbook Ind. Agri., 1901, iii., 

85-6) states that this pulse is fourth in importance, and is grown to a 
considerable extent in all districts except the Konkan. It is rarely sown 
alone, and is a common subordinate crop with bdjra. The best outturn is Mixed 
obtained on the deep alluvium sands or sandy loams of Ahmadabad and 
Kaira-. . Heavy rain is harmful, and it is most successfully grown with a 
well-distributed rainfall of about 30 inches. It ripens after the bdjra 
and is reaped in November-December. A fair yield in an average season 
may be 120 lb. pulse per acre from a seed-rate ol 1^ lb » with the value of 
the pulse at 40 to 45 lb. per rupee. 

The beans are used to a considerable extent in certain parts of India, vegetable, 
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especially in Bombay, as a Vegetable. The pulse is split and eaten as 
ddl, also cooked in various ways. It is considered a useful medicinal 
diet in cases of flatulence, and as a food in fever. The whole plant is 
a valuable Poddee and is frequently grown, either alone or mixed with 
some millet, for this purpose exclusively. [Cf. Church, Food-Grains of 
Ind., 1886, 152 ; Leather, Agri, Ledg., 1903, No. 7, 152, 156, 181.] 

P. lu tu , Linn, ; Keiv Mus. Guide, 1907, 68. Lima or Duffln 
Bean, hursumhulle-pullie, hunhur-hutti, tik-bit-zim, kerow-simhi, kataridahooa 
mah, udadyaweli, pegyi, etc. A tall biennial, with long scimitar-shaped 
pods and large seeds of variable colour. According to De Candolle, this 
is a native of Brazil. In India it is very generally cultivated, especially 
in Assam, Burma, Bengal, the United Provinces, the Pan jab, etc. 

According to Firminger {Man, Qard, Ind. (ed. Cameron), 180), the seed should 
be sown in the plains during October (or just when the rains are over) and in rows 
about 4 inches apart ; on the liills the sowing season is from March to June. 
The ripe seeds of the best lands are pme ivory-white, and, when cooked in a 
similar way to haricot or broad beans, are used as a Vegetable and said to have 
the flavour of roasted chestnuts. Outhie says the young pods are sliced and 
cooked Hke French beans. 

Interest has recently been aroused in this bean owing to the poisonous pro- 
perties which the species sometimes exhibits. A report was issued by Dunstan 
on its chemical composition (Proc. Roy. Soc., 1903, 72, 285 ; also Agri, Ledg., 
1905, No. 2). The first specimens examined came from Mauritius, where the 
plant is raised in a practically wild state and used as a green manure. Chemical 
examination showed the presence of a cyanogenetic glucoside {phaseolunatin) 
and an enzyme. When these two were brought into intimate contact, the 
glucoside was decomposed by the enzyme, yielding, amongst other substances, 
about 0*04 to 0*09 per cent, by weight of prussic acid, the largest quantity being 
found in seeds with dark, purple-coloured testa, and the smallest in seeds with 
almost white testa. In partially or wholly cultivated forms, the testa is either 
pink with a few purpUsh spots, pale cream-coloured or even white. Dunstan 
states that these are undoubtedly less poisonous than the almost wild type grown 
in Mauritius. While the Mauritius beans were being investigated there were 
imported into England from India quantities of beans described as Rangoon, 
Burma or Faigya beans, which were intended to be used in preparing food-stufls 
for cattle. Plants were grown from some of them, and identified as x*. 

[Of. Bull. Imp. Inst., 1903, i., 16, 115]. Subsequently authentic samples of the 
beans were procxired from Pakokku district, Burma, and these were found to 
contain 0*009 per cent, of prussic acid, a quantity quite sufficient to render them 
undesirable for consumption, at any rate in the raw state. Dunstan concludes 
by advising the cultivators of this particular bean to grow perfectly white forms 
rather than coloured varieties. Leather {Agri. Journ, Ind., 1906, i., pt. iii., 224), 
in a paper on Cyanogenesis in Plants, alludes to the poisonous property. “ I 
have obtained prussic acid,” he says, “ from Rangoon beans {Phaseoim» 
ix€^iatt€s) and v6X {XPoUeftos lahiah) by simply allowing the crushed seeds to remain 
in cold water for a few hours ” (see p. 767). More recently, Dunstan and Henry 
{Journ. Board Agri., 1908, xiv., 722-31) have given additional particulars and 
reviewed the res-^ts obtained by other investigators. They then conclude that 
“ it is rmdesirable that any further definite advice should be given to disconiihue 
the use of Rangoon beans, since in spite of the fact that both the red and white 
varieties have now been shown to yield prussic acid, there is at present no evidence 
that this is formed in quantity sufficient to be injurious, and although these 
beans have been used as a feeding stuff now for some years, no poisoning oases 
have been traced to them so far as is known. At the same time, since the beans 
yield prussic acid in varying quantity, it is clearly not permissible to recommend 
them for use as a feeding material. All that can fairly be done at the moment 
is to place the facts on record.” [Of. Church, Food-Grains of Ind., 1886, 155.] 

P. , Linn., Brain, in Journ. As. Soc. Beng., 1898, 

Ixvi., 423 ; var. RoxhurgMi, Prain, Beng. Plants, i., 3S7 ; P. Mungo, mr^ 
radiatus, Fl. Br. Ind., ii., 203 (in part) ; Duthie and Euller, Field and Garden 
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Crops, 1882, i., 39-40, t. x. The urud (or urd), dord, tircorai-lcalai, mdsh- 
kuldi, ramra, udid, adad^ 'patcJiay-pyre, minu-mulu, hasaru, etc. There 
has been some confusion regarding the nomenclature of JP. Mungo and 
the species which follows — P. radiatiis, — due chiefly to Roxburgh having 
transposed the original Linnean names. P. Mitngo^ Linn., is the present 
plant, itdid or urd ; while P. racliatus, Linn., is the plant known in the 
vernacular as mung. There are two varieties of udid, one with large black 
seeds, the other with smaller greenish seeds, and these correspond very 
possibly with P. Mungo proper and the variety JKoxJmrghii. 

Area. — Urd is the most highly prized of the pulses of this genus, and is 
largely cultivated in India, sometimes even in green manuring (see p. 225). 
Unfortunately the crop area is not uniformly and continuously recorded, 
so that only isolated quotations can be cited. In Bombay (including 
Sind) it occupied in 1905-6, 223,281 acres, but it would appear that either 
the wrong scientific names have been used in the official publications of 
Bombay (and in Mollison’s Textbook Ind. Agri.) for this and the next pulse, 
or that the names mag, mung and udid have the opposite significations in 
Bombay to those prevalent in the rest of India. In the Panjdb in 1904-5 
mung and together occupied 443,307 acres, and in 1906-7, 563,364 acres. 

According to Duthie and Fuller, udid is grown commonly as a subordi- 
nate crop with millet or cotton, but more often by itself. Sowing takes 
place at the commencement of the rains, and the crop ripens, one variety 
in August and September, another in October and November. When 
grown alone it is sown broadcast at the rate of 4 to 6 seers per acre. 
It prefers the heavier classes of soil, and is thus unlike mung, which 
prefers lighter soil. In this respect, it will be seen, Mollison holds a 
slightly difierent opinion, since he believes that both beans prefer heavy 
soils. Its average outturn when grown alone is about 5 maunds grain per 
acre with three times this weight of straw. In Bombay, Molfison states 
that udid is grown generally subordinate to judr [Sorghum vulgare) or 
other cereals. It is a very important crop in the black soils of Khandesh, 
and is grown fairly ext(?nsively in Nasik, Satara, Belgaum, Thdna, and 
Ahmadabad. Of the total area during 1905-6, Khandesh had 106,870 ; 
Satara 33,673; Nasik 22,200; and Belgaum 14,689 acres. The total rahi 
crop came to 2,809 acres, of which 1,482 acres were in Kanara and 731 
acres in Kolaba. It is raised mostly as a rain crop, subordinate to judr, 
but to a small extent alone in the kharif season, and over a considerable 
area in the rahi, chiefly as a second crop after rice. 

Uses. — The green pods are eaten as a vegetable and the ripe grain is 
the most esteemed of all pulses in India. It is boiled and eaten whole or 
after being split, in the form of ddl. Parched and ground to flour it is 
made into balls with spice, or is eaten in the form of a sort of porridge or 
baked into bread — ^it is the chief constituent of the wafer biscuit known in 
Bombay as pdpad. In the Panjdb it is used in the form of two preparations 
known as bari and sepa. Both are prepared by soaking the seed for a couple 
of days in slightly warm water, then crushing to a pulp, drying and mixing 
with or buttermilk. Both the grain and the straw are valuable as horse 
and cattle Food. Medicinally this pulse is highly valued by the Hindus- 

[Cf. Sen, iJepi. Agri. Stat. Dacca, 1889, 48; Banerjei, Agri. Cuttack, 1893, 
79-80 ; The Bower Manuscript (Hoemle, transl.), 1893-7, 187 ; Panjjdh Diet.' Oaz. ; 
Rice, Mysore Gaz., 1897, i., 120-1 ; B a, Quit, of Pulse Crops in Assam VaUey, 
in Agri. Ledg., 1903, No. 5, 127-31 ; Leather, Agri. Ledg., 1903, No. 7» 152, 166, 
1 82 ; Joret, Les PI. dans UAntiq., etc., 1904, ii., 248.] 
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P. r di tu , Linn., Sp. PL, 1753, 725 ; Prain, in Joufn. As. Soc. 
Bmg., 1898, Ixvi., 422 ; P. Mungo, FI. Br. Ind., ii., 203 (in part) ; Dntliie 
and Fuller, Lc. 37-8, t. ix. Green Gram, mung, mag, pessara, 
ILeruya, hulat, ghora muga, chhimi, pucha-payaru, wuthulu, etc. This 
pulse is a native of India and is met with both wild and cultivated 
throughout the plains, ascending to 6,000 feet in the outer ranges of the 
North-West Himalaya. There are three varieties, characterised by having 
green, yellow and black seeds. The confusion in nomenclature has 
already been explained under jP. Mungo. 

Area. — Mung is cultivated all over the Peninsula, though no estimate 
can be given of the total production. In Bombay, where it is returned 
separately [Season and Crop Reports), it is the fifth pulse in value, 
and occupied in 1905-6, 189,942 acres, and in Sind 32,690 acres. 
The most important centres are Dharwar, Ahmadnagar, Khandesh 
and Bijapur. In Berar it would appear there were in 1904-5, 29,306 
acres under it. The method of cultivation is essentially the same as 
for urd. Duthie and Fuller state that it is almost invariably a 
subordinate crop in fields of millet or cotton. It is, therefore, a 
kharif crop, sown at the commencement of the rains and reaped in 
October. Cultivation is the same as for cotton or millet. If sown alone, 
the seed-rate is about 12 seers to the acre. It is reaped about a fortnight 
before the millet crop, and threshed out by bullocks in the usual way. 

Its chief cultivation is the kharif, but in Dharwar, Kolaba and 
Kanara it is grown in the rahi season as a second crop after rice. It 
is then sown alone, subordinate to judr and other cereals. It does 
best on good, deep soil of fairly dense consistency, and with a well- 
distributed rainfall of 30 to 35 inches. When grown after rice in 
the rahi season, cultivation is the same as for vdl [Dolichos Lahlab), 
though the seed-rate is rather less (15 to 20 lb. per acre) and the preparatory 
tillage more careful. In the Deccan this pulse is sometimes sown aloncj 
in the kharif season as a catch crop before sugar-cane and other irrigated 
crops, which are planted in the rahi season (Mollison). The preparations 
made from mung are the same as those described for urd. 

{Of. Sen, Kept. Agri. Stat. Dacca, 1889, 48 ; Basu, Agri. Lohardaga, 1890, 
i., 68 ; Banerjei, Agri. Cuttack, 1893, 79 ; Rice, Mysore Qaz., 1897, i., 121 ; 
Dutt, Mat. Med. Hind., 1900, 149-51 ; Leather, Agri. Ledg., 1901, No. 10, 371 ; 
1903, No. 7, 152, 155, 183; Basu, Cult, of Pulse Crops in Assam, Agri. Ledg., 
1903, No. 5, 131-2.] 

P IX, Linn . ; FI. Br. Ind., vi., 424-8 ; Gamble, Man. Ind. 
Timhs., 1902, 730-2 ; Prain, Beng. Plants, 1903, ii., 1095-6 ; Brandis, Ind. 
Trees, 1906, 644-6 ; PALMEiE. A genus of palms which comprises some 
seven or eight species, all of which yield more or less edible fruits and are 
important from an economic point of view. 

P. tylifep , Linn. The Edible Date ; tree - khajur, kasser, mach, 
karmah, pind chirdi, tdr, perita, swonpalwon, etc. ; fruit = khdrma, chuhdra, 
kukydn, pind, chirwi, jarikha, tamara, perich-chankay, somhl6n-zi, etc. ; 
sindhi, seindi, sendri are names for this tree that denote its origin from Sind. 
A tall tree, often 100 to 120 feet, producing, when young, offshoots or 
“suckers” at the base of the stem. According to De Candolle, it has 
existed from prehistoric times in the warm-dry zone which extends from 
Senegal to the Indus basin, principally between the parallels 15° and 20^. 
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CULTIVATION, — In India it is cultivated and self-sown in Sind 
and the Southern Panjab, particularly near Multan, Muzaffargarh, the 
Sind Sagar Doab, and in the Trans-Indus territory. Near Dera Ghazi 
Khan the trees are numerous, on a strip of country 10 to 12 miles long 
from north to south. A few are planted in the Eastern Panjab, at Saharan- 
pur, in the Ganges Doab, and in Bandelkhand. It is also grown in the 
Deccan and Gujarat. In recent years, through Government agency, 
plantations have been started in various places, e,g. in Sind. The chief 
difficulty in cultivating the tree is to secure the exact climatic conditions 
necessary for success. [Of. Sly, Exper. in Cult, of Dates, in Agri. Journ. 

Ind., 1906, i., pt. hi., 256-7.] 

Cli ate, — Fletcher [Agri. Ledg., 1906, No. 1) gives a full account Climate, 
of the conditions under which successful cultivation is carried on in other 
countries. The relative low humidity and rainfall in typical date- growing 
regions is a marked feature. Eain at the time of flowering spoils the pollen, 
and during the ripening season causes fermentation of the fruit. The 
former, in all regions of successful production, is March to May, and 
the latter, August to November. Where the best dates are produced, 
more than half the total yearly rainfall occurs between November and Rainfall. 
March, thus before flowering commences. On an average, rainfall during 
the flowering and fruiting season should not exceed 5 inches. 

In addition to this amount of rainfall, irrigation is absolutely essential, ii-rigation. 
for if there be sufficient rainfall to dispense with irrigation, it will be too 
great to allow the flowers to pollinate and the fruit to set fully and ripen 
well. The requirements as to temperature are peculiar. In a dormant Temperature, 
condition, it can withstand temperature as low as 20° F., but an extremely 
high temperature is necessary to enable it to ripen its fruit. Neither 
flowers nor fruits are formed unless the mean temperature rises above 
64:'5° F., and for the best and latest varieties (e.g. the Deglet Noor, Ayata, Races. 
Algeria) the mean temperature for the fruiting season (May to October) 
should be above 84° F., and for one month at least above 94° F. 

SoJIs . — The physical character of the soil, sand, loam or heavy clay Soils, 
appears to have httle influence on growth and productivity, except that 
perhaps on light loam and sandy soils it comes to maturity and flowers 
and fruits earlier than on heavy soils. It is also peculiar in its indifierence 
to the quantity of alkali in the soil. Investigations on the soil of Aikaii. 
Algerian palm-bearing tracts have shown that though it can grow in soils 
with 3 to 4 per cent, their weight of alkali, it does not fruit unless the roots 
reach a stratum where the alkali is below 1 per cent., and does not yield 
abundantly unless there are layers with less than 0*6 per cent. [Cf. Swingle, 

Date Palm and Its Util, in S.TF. States, Bureau PI. Indust., U.S, Dept 
Agri. Bull., 1904, No. 53,] The alkali in question consists of chlorides 
and sulphates of sodium and magnesium. 

Propagation , — Propagation may take place by seeds or offshoots. Propa a- 
The latter method is the best, for if seeds are sown, half the seedlings turn tion. 
out males, and, moreover, female seedlings seldom produce fruit equal to 
that of the stock. The ofishoots are borne at the base of the stem of Offsboot 
trees from 6 to 16 years old. These are removed from the parent when 
from 3 to 6 years old. The large leaves are cut away, leaving only the root- 
less stump of the offshoot, with its bud protected by leaf-stalk and young 
leaves. For India, April to September is probably the best time for re- Season 
moval of the suckers. They should be planted out in rows 25 feet apart 
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with similar intervals between the rows. Holes 3 feet^ deep and 
broad are made. Half of the excavated earth is mixed with its own 
volume of farm-yard manure, with 4 to 5 lb. of oil-cake, and filled in, the 
ofishoot being set in the centre of the hole. Care should be taken not to 
cover the central bud and young leaves with earth. These should be 
retained a few inches above the level of the ground, and a circular 
trench, a foot in width, dug round for irrigation. ^ Transplanted shoots 
should be watered every day the first month, twice a week the second 
month, and then every month for a year. For the first year, also, they 
should be protected from November to March by wrapping them ir 
straw or matting. 

Watering.— MUi planting out the ofishoot, its chief requirements ar( 
irrigation and pollination. No general rule can be given with regard t( 
the amount of water required. This depends on local conditions ; anc 
further, the palm needs more water during certain seasons of the year thai 
others. Generally, at the time of flowering (February-Marc^) little o 
no water should be given ; from May till the fruit ripens (September] 
water should be given liberally. 

Maturity. — The age at wliich palms commence to flower varies wit 
the character of climate and soil, and the amount of water given, Eigl: 
years from the date of sowing may be stated as the age at which appreciah 
quantities of fruit begin to be produced. The male inflorescence consisi 
of a stout stalk with a large number of slender branches to which tl 
flowers are attached, the whole enclosed in a sheath, which is at first dose 
but later splits open. The inflorescence is cut from the tree general 
immediately before but sometimes after the splitting of the sheath. Oj 
or two of the slender branches bear sufficient pollen for a whole fema 
inflorescence ; and as a male inflorescence bears over 100 branches, o] 
suffices to pollinate 50 or 100 female inflorescences, according as one 
two branches are used for each. The female inflorescences are also bor 
within sheaths, at first closed, later open. When they open, one or 
branches of the male inflorescence are inserted among its branches. Abo 
three months after pollination, two of the three fruits produced by ea 
fertilised flower fall off, leaving only one to ripen. At this time also (t 
beginning of June) some of the clusters of fruit should be removed fr( 
the tree to increase the supply of food to the remainder. About 10 to 
clusters are usually allowed to remain. The ])eriod of ripening vai 
from June to October, according to variety and locality. 

USES. — The tree yields a Gum {hukm chil), used MBMOiNAnuY in the Pauj 
In that province, mats, fans, baskets and ropes are made from the leaves, kno 
as hhutrd, patira, kMshab. Woodrow (Notes on Journ. from Poona to Nagoi 
in Rec. Rot. Rurv. Ind., i., 94) states that a species of (identified 

jp. rohtff/ta, Hook., /) grows on the Westem Ghats, Poona, known locally as she 
and is the source of the so-called date-matting made in the district. The peti< 
(chhari) make excellent light walking-sticlcs, and split up they furnish mate 
for crates and baskets. The fibrous network which forms the sheathing 1 
of the petioles, called kabdl, khaj^rkahohla or khajdrmdnf, is used for pack-sad 
for oxen, and the fibre separated from it for cordage. In the PanjM> the bn 
of fruit stalks, huhdrd, is made into brooms. 

From the fresh spathes (called tara) is obtained by distillation lara- wat« 
strong but agreeable perfume, which is highly valued by Arabs and Persians 
does not seem to be prepared in India. The date forms a large part of the f 
supply of the coimtries where it grows plentifully. Even in the Fan jib and ! 
it is largely utilised. In Multan the hard and unripe date is called g<md 
when it turns yellow, dokd ; when one side becomes soft, (kmg ; when quite 
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pind. Find dates may be ripened on the tree, van di pind, or ripened after gather- 
ing, pind luni. Dates which have shrivelled on the tree are known as huh or Qualities. 
huhan. In Sind the fruit, when ripe, is designated hhurma, and chuwarar when 
plucked before ripe. In Muzaffargarh the most esteemed kind is called chirni. 

This is split down the middle and dried in the sun. The second best is called 
pindy and is eaten as it comes from the tree. The least esteemed, hugr% is 
boiled in oil and water. The terminal bunch or heart of young leaves {gdcM) 
is preserved when a tree is cut down, and eaten as a vegetable and made 
into curry. Like x*. nyiventris, this species also yields a saccharine juice, from 
which SuG-AR and a fermented drink may be prepared ; but it is comp atively Sugar, 
little used for tliis purpose, as when of good quality it is too valuable to be subjected 
to that treatment. The hard kernels of the fruit are ground into Food for camels, Fodder, 
goats, sheep and horses. The green date, hhamdly is also given to sheep and cattle. 

The roasted kernels have been used as a substitute for coffee. The wood is light 
and fairly durable, and is used in Multan and Sind as beams for supporting roofs 
in Native chitecture, and also for water- channels, bridges and other purposes. 

TRADE •—Exports ^ — The exports of Indian dates are not as yet im- Trade, 
portant; they have averaged about 130 cwt., valued at Es. 1,215, during Exports, 
the four years ending 1904-5, hut in 1905-6 were only 34 cwt,, valued at 
Es. 364, and in 1906-7, 14 cwt., valued at Es. 254. The re-exports, 
during the same period, were as follows : — 1900-1, 34,444 cwt., valued at 
Es. 1,69,263; 1901-2, 27,632 cwt., valued at Es. 1,41,939 ; 1902-3, 

47,041 cwt., valued at Es. 2,18,455 ; 1903-4, 25,330 cwt., valued at 
Es. 1,27,277; 1904-5, 22,260 cwt., valued at Es. 1,24,684 ; 1905-6, 

23,542 cwt., valued at Es. 1,31,373, and in 1906-7, 27,945 cwt., valued at 
Es. 1,69,639. 

/ ports- — The foreign supplies, on the other hand, are large and im- imports, 
portant ; in 1900-1 they came to 871,272 cwt., valued at Es. 41,94,972 ; 

1901-2, 901,006 cwt,, valued at Es. 42,11,091 ; 1902-3, 663,390 cwt., 
valued at Es. 31,43,967 ; 1903-4, 725,003 cwt., valued at Es. 36,27,590 ; 

1904-5, 812,284 cwt., valued at Es. 40,96,034 ; 1905-6, 867,229 cwt., 
valued at Es. 44,87,709 ; and in 1906-7, 814,781 cwt., valued at 
Es. 48,37,461. The largest quantities come usually from Turkey-in- Supply. 

Asia, viz. 479,200 cwt. in 1906-7 ; Arabia, 238,101 cwt. ; and Persia, 

73,863 cwt., and are received chiefly by Bombay and Sind, which took 
as their shares 562,335 cwt. and 205,571 cwt. respectively. 

\pf. The Bower Manmcript (Hoemle, transl.), 1893-7, 121 ; Baber, Memoirs 
(Leyden and Erskine, transl,), 326 ; Purchas^ Pilgrimes^ 1626, v., 664-6, 707-8 ; 

Taleef Shereef (Playfair, transl.), 74, 137 ; Ligon, Hist- Barbados, 1657, 72 ; 

Ovington, Toy. to Suratt, 1689, 423 ; Thevenot, Travels in Levant, Indostan, 
etc., 1687, iii., 94; Fryer, New Acc. E. Ind. and Pers. (ed. 1698), 225; Milburn, 

Or. Comm., 1813, i., 106 ; Bonavia, Future of Date Palm in Ind., 1885 ; 

Reid, Cult, of Date Palms in Canal Plant., Ph. Irrigat. Branch Papers, Jan. 

1894, No. 1 ; Dodge, Useful Fibre Plants of the World, 1897, 260-1 ; Kew Bull., 

1898, 46-60 ; Fairchild, Persian Gulf Dates, and Their Introd. into America, U.S. 

Dept. Agri. Bull., 1903, No. 64; Cunningham, Plagues and Pleasures of lAfe in 
Beng., 1907, 348, 350, etc.] 

P* ylve tri , Roxh. The Wild Date or Date-sugar Palm, sendhi, D.E.P., 
hejur, salma, hoichand, Tcharak, sandoleha-nar, itchumpannay, ita, ichal, etc. ; 
pindxbMiarj{tra, khxrjm (Sansk.). A tree 30 to 40 feet high, distinguished Date 

from the former by the absence of root suckers. It is indigenous in many 
parts of India, being most abundant in Bengal, Bihar, on the Coromandel 
Coast and in Gujarat. 

Like the former, this species yields a Gum, and the leaves, petioles, Qum. 
flowering spathes, etc., are variously utilised for purposes similar to those 
indicated above*. The reader will find these detailed in the article askets Baskets and 
and Wicker Work (pp. 115, 188). The tree flowers at the beginning of 
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the hot weather and produces an inferior yellowish or reddish fi’uit, 
which is eaten by the poorer classes. 

In many locahties, however, especially in Jessore and other districts 
of Bengal, this species is of considerable importance as a source of food- 
supply, owing to the extensive use of its sap in making Sugar. The 
Government of India (Resolution dated March 20, 1889) mention that 
it had been ascertained after a careful inquiry that there were 168,262 
acres under cultivation of this palm connected with the sugar supply. 
A full account of the process of tapping the trees and of the manufacture 
of sugar from the crude sap is given in the Report on the District of Jessore, 
1874, by the late Sir James Westland. Tapping ordinarily commences 
in November, and the largest supply of juice is obtained during December 
and January. An average amount of 5 seers of juice per night may be 
got from a good tree. The juice is boiled down into a dark brown, half 
viscid mass, called gur. About 7 to 10 seers of juice are required to pro- 
duce 1 seer of gur. The tapping season lasts 4i months or 67 nights. 
Thus at 5 seers a night, 335 seers of juice are obtained, or about 40 seers 
or 1 maund of gur per tree, worth, say, Rs. 2 to Rs. 2-4a. After the juice 
is boiled down into gur, it is then sold to the sugar-refiners and by them 
is manufactured in various ways into different grades of sugar. The 
best known is termed dhulua, a soft, moist, powdery sugar, used largely 
in the manufacture of Native sweetmeats. A purer, granular and more 
expensive sugar than dhulua is called puclza. The waste molasses, col- 
lected during the preparation of sugar, is called chitiya gur ; this is boiled 
down into a black, sticky treacle, which is largely utilised for mixing with 
the tobacco for the Native hoolcah and also for making cheap Native 
sweets. A small proportion of the juice, instead of being used in the 
above way, is consumed as a drink, either unfermented or fermented, 
under the name of tari, or is converted into vinegar (see pirits, p. 1046 ; 
Vinegar, p. 1109). 

In recent years an interesting endeavour has been made to promote the 
manufacture of palm-sugar in the Central Provinces. A company has been 
formed under the name of the Khandwa Sugar Manufacturing Company. Pull 
details regarding this will be found in a pamphlet (pub. 1901) by Mr. Haridas 
Chatterji, Managing Director, and in a report on the result of the first year’s 
operations. [Of. Kanjilal, Date Sugar Indust, of Beng., in Ind. For., 1892, xviii., 
451-7 ; Pharmacog. Ind., 1893, iii., 520 ; Bept. Land Bee. and Agri. Beng., 1895, 
19-20; Woodrow, Oard. in Ind., 1899, 526; Mukerji, Handbook Ind. Agri., 
1901, 372-84 ; Chatterji, Bept. on First Year's Operat. of Date-Sugar Manuf. and 
Agri., Morad (near Indore), Cent, Ind,, 1903—4 ; Joret, Les PI. dans IJ Antig., 
1904, ii„ 335.] 


D. .p., PHYLLA T U , Linn . ; FI Br. Ind., v., 285*^305 ; Talbot, 

vi., pt. 1 ., List Trees, etc., 1902, 299-301 ; Gamble, Man. Ind. Timhs., 1902, 598-601 ; 

17- 4. Prain, Beng. Plants, 1903, ii., 933-6; Brandis, Ind. Trees,, 1906, 569-72 ; 

Buphorbiace.^e. a very large genus of herbs, trees or shrubs. Three 
only are of economic importance. 

miblic • blica, The Emblic Myrobalan, aonld, dmlaki, ddula, gondhona, 

yrobalan. did thanda, meral, suom, nelle, usir, avalkati, bhoza dmali, toppi, tisereM, shabju, 
etc. A moderate-sized deciduous tree, found almost throughout India and 
Burma, ascending the hills to 4,000 feet, chiefly in dry deciduous forests (Gamble). 
Gum. I-t yields a Gum of which little is known. Fruit, bark and leaves are em- 

Bye and Tan. ployed in Dyeing and Tanning. Hooper {Agri. Ledg., 1902, No. 1, 52-3) states 
that the dried pulpy portion of the immature fruit affords as much as 35 pei 
cent, tannic acid, but in a ripe state only traces are found. The leaves are 
regarded by the Bengal chamars as one of the best tans, and are said, bj 
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Hummel to contain 18 per cent, tannic acid. The bark is employed for tanning 
in Travancore. An extract prepared at Dehra Dun from bark supplied from 
the Central Provinces yielded 28*2 per cent, of taimin. As a dye, the fruit gives 
a blackish grey, if used alone, but is generally mixed with salts of iron or the 
barks of others trees to produce a black. Bark and leaves give the same colours 
as the fruit. Duncan {Monog. Dyes and Dyeing in Assam, 1896, 40-1) mentions 
that in the Jorhat Division of the Sibsagar district, the barks of three trees, viz. 

Tevntinalia CJtehula , JEiigenia dTuitibolft na, Ptitifliitni Cruyava, are used along 
with that of JPhyiianmtts to produce a black colour. 

The fresh juice is used with that of the other myi*obalans as a cooling, re- Medicine, 
frigerant sherbet and as a flavouring ingredient in vinegar (see p. 1109) ; while the 
fresh ripe fruits are largely employed as astringent and laxative medicines. The 
fruit is also eaten by Natives and made into preserves. An interesting use of the 
fruit pulp in the manufacture of pottery has been published by Hooper {Journ. Pulp as an 
As. iSoc. Beng.y 1906, n.s., ii., 65). This was originally made known in 1896 by Industrial 
Mr. J ames Martin in a letter from Raipur, in the Central Protunces. The fruit is 
boiled, Martin says, in water till it becomes soft, then pounded ; and after the 
stones are removed, the pulp is beaten and worked up into a dark-brown sticky 
mass. The manufacturer now takes an earthen vessel and plasters it over with 
a thick layer of the pulp. It is then set aside to dry, and when quite hard, the 
pot inside is broken and the pieces removed. These cm-ious pots are sold in the Pots, 
district at from 4 to 8 annas each, and are much sought after, as they are durable 
and ornamented by coloured seeds {rati) sunk in the fabric in elaboration of a 
pattern. I may add that publication of this curious discovery was delayed 
pending the investigation of its possible adaptation as a waterproofing material 
or for other purposes which it seemed likely to fulfil. According to Gamble, 
the Wood makes good poles and is useful for agricultural implements, building Timber, 
and furniture. It is durable under water, and can be used for well- work. [Cf. 

Baber, Memoirs (Leyden and Erskine, transl.), 326 ; Bontius, Hist. Nat. et Med. 

Ind. Or., in Piso, Ind. Utri. re Nat et Med., 1629, 109-10 ; Basu, Agri. Lohar- 
daga, 1890, i., 133 ; Banerjei, Agri. Cuttack, 1893, 190, 199 ; Monographs, 

Dyes and Dyeing : — Banerjei, Bengal, 1896, 30 ; Hadi, U. Prov., 1896, 82 ; 

Russell, Cent. Prov., 1896, 18 ; Agri. Ledg., 1900, No. 3, 28 ; 1900, No. 11, 109 ; 

1901, No. 3, 34 ; No. 13, 461 ; Monographs, Tanning and Working in Leather : — 

Martin, Bombay, 1903, 7 ; Chandra, 1904, 6 ; Trench, Cent Prov., 1904, 8 ; Joret, 

Les PI. dans UAntiq., 1904, ii., 297.] 

P. iruri, Unn. ; jardmld, hhuin-dn-valdh, sada-hazurmani, niruri, kizhkdy- 
nelli, nekt-usiriha, mi-ziphiyu, etc. A small herb found throughout the hotter 
parts of India from the Panjab eastwards to Assam, and south to Travancore, 

Malacca and Ceylon, ascending the hills to 3,000 feet. The whole plant is con- 
sidered a useful diuretic, and is much employed in Native medicine. [Cf. Phar- 
macog. Ind., hi,, 265.] 

, retlculatus, Poir. ; panjoli, mdhhi, huin-owla, kabonan, kamohi, pavana, 
datwan, pilldnji, nalla-purugudu, etc. A large, often scandent shrub, common 
throughout tropical India, Burma and Ceylon, especially on low, moist ground. 

Leaves, bark and juice are all used in Native medicine, while the root is said 
to be employed in Madras to produce a red dye. [Pf. Pharmacog. Ind., iii., 264-5.] 

PIMPIN LLA ANI XJlNiy Limi. ; Umbelliper^, The Anise, b. .p.^ 
saurif, saonf, anisun, muhuri, ervados, sewa, hurrishe'p, somhiH, hu'ppi, vi., pt. 1, 
dodda-jirage, jeramanis, sa~mung-$a-ba, etc. An annual herb, native ^ ; 
of Egypt, Crete, Cyprus and many islands of the Greek Archipelago ; 
introduced from Persia into Northern India, where it is cultivated by 
the Muhammadans. 

An odorous principle is obtained by distilling the fruit, the product being ou of Aniseed, 
the “ oil of aniseed ” of commerce. Arak badidn, or water of anise, is a favourite 
perfume in India. Anise as a medicine and spice is mentioned in many of the 
early classical writings. The Indian trade in it is not large, the exports in 1904-5 
having amounted to 1,041 cwt., valued at Rs. 11,152, and in 1906-7 to 990 cwt., 
valued at Rs. 11,862. This ordinarily goes chiefly to the Straits Settlements 
and Ceylon, but in 1905-6 the United Kingdom took 1,513 cwt. The European 
market is supplied chiefly by Russia, Germany, Scandinavia, etc. Eor a full Markets, 
account_^of Ahe history of the oil and of its properties, the reader should consult 
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THE PINE TREES OF INDIA 

Gildemeister and Hoffmann, Volatile Oils, 1900, 558-63. [Cf. Tavernier, Travels, 
1676 (ed. Ball), ii., 20 ; Taleef Shereef (Playfair, transl.), 101 ; Banerjei, Agri. 
Cuttack, 1893, 104-5 ; Thorpe, Diet. Appl. Ohem., 1898, i., 173 ; Schimmel & Co., 
Semi- Ann. Rept, 1905, 11-2 ; April-May, 1906, 70.] 

PINU , Linn. ; FI. Br. Ind., v., 651-3 ; Gamble, Man. Ind. 
Timhs., 1902, 703-10 ; Maxwell T. Masters, in Journ. Linn. Soc,, 1901-4, 
XXXV., 560-659 ; Conifee.e. A genns of coniferous trees of great 
economic value. Five species are indigenous in India. 

. exeelsa, Wall. The Indian Blue or Five-leaved Pine. The cMla, hail, 
Um, tongschi, lamshing, raiaalla, byans, ydri, kaiar, tser, bidr, heiiri, partal, sam, 
limanza, etc, A large evergreen tree of the temperate Himalaya at 6,000 to 
12,500 feet, extending westward to Kafiristan and Afghanistan ; eastward, 
except for gaps in Central and North-West Kumaon and Sikkim, to Bhutan 
(Gamble). 

The wood is highly resinous and affords Turpentine and Tar. Tapping is 
done by vertical cuts as in the long-leaved pine. The trees are tapped for 
about tliree years, then allowed three years’ rest, after which tapping can recom- 
mence on another side. The more highly resinous parts of the wood are much 
employed for torches, which are known as mashdl in Hindustani and PanjAbi, 
jagni in Pushtu. The resinous cones are valuable for lighting fires. In certain 
dry winter seasons, the leaves and twigs become covered with a copious, sweet 
exudation. The “ Manna ” thus found is collected and eaten by the Natives. 
Gamble states that the Wood is good, and very largely used in construction 
throughout the Western Himalaya, and that it is also exported to the plains. 
For planking, doors, windows and furniture it is better than deodar (Ceti^us 
Ziihani, ear. JOeodara) as it is less brittle, has not the oil, which in the deodar 
absorbs dirt, while it is free from strong scent. In Kangra and Kullu it is said 
to be used for tea-boxes. \Cf. Thurston, Resin and Turpentine from Ind. Pines, 
Imp. Inst. Handbook, 1893, 7-19 ; Ind. For., 1893, xix., 367, 407 ; 1894, xx., 
92-4; 1897, xxiii., 282-9 ; 1900, xxvi., 497-503 ; 1905, xxxi., 369-72 ; Law- 
rence, Valley of Kashmir, 1895, 80 ; Agri. Ledg., 1896, No. 14, 98 ; For. Working 
Plans and Admin. Repts. Pb. and U. Prov.] 

. erardiana, WaH. The Neosia or Edible Pine, gunober, rhi, newr, 
kannuchi, shangti, ronecha, chiri, prita, galboga ; seeds = ehilgorza, neoza, zan- 
ghdz. A moderate-sized evergreen tree of the inner, dry and arid North-West 
Himalaya, generally between 6,000 and 10,000 feet ; mountains of Northern 
Afghanistan and Kafiristan ; also Hariab district at 7,000 to 11,000 feet (Gamble). 

The chief product of this species is the almond-like seed, contained in the 
cones. The cones ripen in October, are plucked before they open, and heated 
to make the scales expand. The seeds are then removed, and are largely eaten 
by the Natives and stored for winter use. In Kundwar, they are said to 
form a staple food with the inhabitants. They are also exported to the plains, 
from the hills of the Panjab, and large quantities are imported annually into 
India from Afghanistan. The wood is hard, durable and very resinous, but 
rarely utilised since the tree is so highly valued for its seeds. \Cf. Pharmacog. 
Ind., 1893, iii., 379-80 ; Agri. Ledg., 1896, No. 14, 96-7.] 

. hasya, Royle. The dingsa, tinyu, taru. A large evergreen tree of the 
Khasia hills, hills of the Lushai country of Chittagong, Shan hills and hills of 
Mattaban in Burma at 3,000 to 7,000 feet. 

The resin of this species is perhaps the most valuable obtainable from 
any species of the genus. Samples were reported on by Armstrong {Imp. 
Inst. Tech. Repts., 1903, 167-9). The crude turpentine, which is a grey, thick, 
pasty mass, furnishes by distillation with steam about 13 per cent, of its weight 
of oil. On a former occasion Armstrong obtained from a sample of JP. Khusya 
17 per cent, of oil. The original turpentine and the distilled oil have a slight 
but agr able odour, less pronounced than that of French turpentine. Chemical 
examination also proved that the oil of jp. xcuasya, xq strictly comparable to 
French oil of turpentine, and Armstrong states that in his opinion the oil is of 
the highest quality and will be found to serve every purpose for which oil of 
turpentine (French or|American) is used. Samples submitted to a London firm 
of brokers {Agri. Ledg., 1896, No. 14, 102) were valued at £4 to £6 per ton for 
the crude turpentine, and at £24 per ton for the refined sp' *t, while the res* 
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obtained, was valued at £5 to £6 per ton in London. At present, however, it 
appears that the ao'ea of forest is too small to make the industry of much im- 
portance in Assam, while in Burma the distance from the rivers and coasts of 
the chief forests precludes its profitable extraction at the figures quoted. [Cf. 

Thurston, Lc. 19-22 ; Scott, Gaz. Upper Burma and Shan States, 1900, i., pt. 2, 

317-8 ; 1900, ii., pt. 1, 318-9 ; Max and Bertha Ferrars, Burma, 1900, 116 ; 

Tschirch, Die Uarze und die Harzhehalter, 1906, i., 594-5.] 

erkusii, Jungh. & de Vriese. The tinyu, htenru. A large evergreen tree of the 
hill forests of the Shan States, Martaban and Tenasserim, at 500 to 3,500 feet. 

The resin of this species was examined by Armstrong at the same time as 
that of J*. lUtafiya. The crude turpentine is more fluid and clearer and yields 
nearly 19 per cent, of oil. The two oils closely resemble each other in all respects, 
and correspond exactly in their properties to French oil of turpentine. [(7/. 

Thurston, l.c. 22-3 ; Agri. Ledg., Lc.'] 

P. lo ifoli , Roxb. Long-leaved or Three-leaved Pine, salla, B. .P.,^ 
chir, dhup, gniet, teadoug, holan, sapin, nashtar, ranzuru, gula, thansa ; 
oleo-resin := gandabiroza, cMr-lca-gond, Jcoto, etc. A large, more or less 
deciduous tree of the Outer Himalaya and Siwalik Range, also valleys of leaved 
the principal Himalayan rivers at 1,500 to 7,500 feet ; extending west to Pine. 
Afghanistan and east to Bhutan. 

ReslJi . — This species is the chief tree tapped for resin. Tapping Resin, 
in a systematic manner was commenced in Jaunsar, hut has now ex- 
tended both to the Pan j 4b on the west and to the forests of Kumaon on 
the east. Gamble states that in 1888-9 about 9,600 trees were tapped 
in Jaunsar, each giving about 8J lb. of resin. The total yield of the year xidd- 
was over 1,000 maunds resin, which produced at the Forest School Factory, 

Dehra Dun, about 900 maunds of Colophony and 1,740 gallons of Tur- Ooiophony and 
PENTiNE, which sold for nearly Rs. 9,000. There are two methods of 
tapping the trees, Native and European. The system employed by Method of 
the hillmen of Kumaon and Garhwal is to cut a niche into the trunk about 
3 feet from the ground, the bottom of which is hollowed out. The resin 
'is collected as the niche fills, sometimes every second or third day, usually 
between the fourth and fifth days. The niche has to be deepened and 
lengthened from time to time, and the same niche may be used for two 
or even three years. By the European method an incision about 1 foot 
long, 4 inches wide and 2 deep at the base, not including the bark, is cut 
into the tree, and a curved incision about 5| inches long is naade just 
below that, into which a piece of zinc is inserted so as to form a lip from 
which the resin may flow into a pot suspended beneath. The cuts are 
renewed about twice a month. Of the manufacture of turpentine and 
colophony from the crude resin a full account is given by Birbal {Ind. 

For., 1900, xxvi., 497-503). 

At the present day the Government are the only producers of resin Sour of 
and turpentine in India, and the supplies come through the Conservators • 

of Forests in the Pan j 4b, Central Circle, School Circle, United Provinces, 

Dehra Dun. [0/. Proc. Dept. Rev. and Agri., May 1905, Nos. 12-3.] 

In 1901-2 the outturn of resin, colophony and turpentine was as follows : — 

In the Panj4b (For. Admin. Rept. Pb., 1901-2, 15), 63,188 trees were 
tapped, and yielded 495,850 lb. resin, 256,824 lb. colophony, 7,081 gallons 
txirpentine ; in Naini Tal {For. Admin. Rept. U. Prov., Cent. Circ., 1901-2, 

14), 38,632 trees, ^fielding 222,300 1b. resin, 88,888 1b.. colophony, 

2,204 gallons turpentine ; in Dehra Dun {For. Admin. Rept. V. Prov., 

School Circ., 1901-2, 8), 14,420 trees, yielding 135,500 lb. resin, 103,9761b. 
pplophony, 2,693 gallons turpentine. In 19Q3 turpentine was sold by the 
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Conservator, Central Circle, United Provinces, at Kathgodam railway 
station, for Es. 2-4-0 per gallon, and colophony, at Cawnpore, for 
Rs. 4-8-0 to Rs. 4-12-0 (10 to 11 annas represents carriage to Cawn- 
pore) per maund of 82 lb. The average price in the Panjab Circle 
was Rs. 6-14-0 per maund at Amritsar for crude resin, Rs. 1-14-0 per 
gallon at Amritsar for turpentine, Rs. 3-3-3 per maund at Calcutta and 
Amritsar for colophony. The colophony is sold chiefly for soap manu- 
facture, and the turpentine is in great demand for various industries, 
but chiefly in railway workshops. Indian resin is softer than ordinary 
trade samples : to overcome this defect it has been recommended to heat 
the resin more completely during distillation {Bhaduri Be^pt., Labor. 
Ind. Mus., 1902-3, 22-3 ; also Hooper, Z.c., 1903-4, 25). 

The roots of felled trees are also utilised in the manufacture of Tae, 
which in Jaunsar has for some years been systematically prepared in 
closed masonry kilns. The tar is boiled down into pitch and exported 
to the plains for sale. The needles were found on distillation to yield 
only OT per cent, of the essential oil. They contained a large proportion 
of resin, and their fibre was found unsuitable for paper-making. The 
leaves yield no nitrogen and less mineral matter than straw. They, 
however, constitute a good litter for stables and cattle-sheds (Hooper, 
Ic., 1904-5, 26 ; 1905-6, 31). 

Trade. — The foreign Impoets of India in resin, during 1904-5, 
amounted to 49,003 cwt., valued at Rs. 2,98,073 ; in 1905-6 to 64,602 
cwt., valued at Rs. 5,51,279 ; and in 1906-7, 96,486 cwt., valued at 
Rs. 8,82,060. In recent years the United Kingdom has been the chief 
source of supply, and in 1906-7 contributed 66,203 cwt., followed by the 
United States, 16,416 cwt., and then by Germany, 12,895 cwt. The 
Expoets in 1904-5 amounted to 1,918 cwt., valued at Rs. 37,515, and in 
1906-7, 60 cwt., valued at Rs. 1,815. 

[O/. Ind. For., 1891, xvii., 23-8, 157-61 ; 1892, xviii., 261-2 ; 1893, xix., 
407-11; 1894, xx., 4-5; 1895, xxi., 279; 1896, xxii., 72-4, 146; 1899, xxv., 
43; 1904, xxx., 308-11; 1905, xxxi., 5, 425-34; Pharmacog. Ind., 1893, iii., 
378-9 ; Thorpe, Diet. Ap'pl. Ghem., 1900, hi., 15, 805-10 ; Proc. Govt, of Ind,, 
Dept. Rev. and Agri. (Forests), Oct. 1903, (A) Nos. 6, 7 ; May 1905, Nos. 5, 6, 
12-3; June 1905, No. 28; For. Admin. Repts. Ph. and U. Prov.', For. Worhing 
Plans, Ph. and U. Prov. ; Schimmel & Co., Semi-Ann. Repts. ; Tschirch, Die 
PLarze und die PLarzhehJdlter, 1906, i., 594.] 


D. .P., 
vi., pt. i., 
- 00 . 


Chaba. 


Cubebs. 


Essential Oil. 


PIP , Linn, ; FI. Br. Ind., v., 78-97 ; Gamble, Man. Ind. Timbs., 
1902, 554 ; Train, Beng. Plants, 1903, ii., 892-3 ; Pipeeace.<e. A large 
genus of shrubs, rarely herbs or trees, some 45 of which are natives of , or 
naturalised in, India. Several are of great economic interest and value. 

, Chaba, Hunter, As. Res., 1807, ix, 391-2; chdh, chavi, kanJcala ; wood and 
roots = chaikath. A native of the Moluccas, cultivated in India for its fruit, 
the chaha of Indian Medicine. The wood and root are used in Bengal for 
Dyeing and give a pale brown on cotton if used alone, but mixed with haham 
{CmaaipUiia Sappti^i), a brownish-red. [C/. The Bower Manuscript {PLoQvnlQ, 
transl.), 1893-7, 81, 94, etc. ; Pharmacog Ind., hi., 176 ; T>\xt% Mat. Med. Hind., 
1900, 244, 295.] 

. Gubeba, Unn., f. ; Cubebs, hahdb-cMni, timmue, luit-marz, himai-mire, 
tada-miri, dumki-mircfii, val-mellaghu, chalavamiriydlu, hdla menasu, komunkus, 
sinhan-karawa, etc. A native of Java and the Moluccas, cultivated to a small 
extent in India, and the fruit imported. It yields an unimportant gum-resin. 
The fruit, known as cubebs, has been used in European Medicine from the 
Middle Ages, and yields a thick, colourless essential Oil, with an aromatic 
odour and flavour of camphor and peppermint. [Gf. Acosta, Tract, de las Drogas, 
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1578, 113 ; Linschoteii, Voy, E, hid., 1598 (ed. Hakl. Soc), ii., 130 ; Pharmacog. 

Ind., iii., 180 ; Gildemeister and Hoffmann, Volatile Oils, 1900, 322.] 

. longu , Linn. Long Pepper, piptilmul, pipal, ralli, fllfil dardz, tippili, Long 
yippali, lada, mulagu, peik-khyen, etc. A perennial shrub, native of the hotter Pepper, 
parts of India from Nepal eastwards to Assam, the Khasia hills and Bengal, 
westwards to Bombay, and southwards to Travaneore, Ceylon and Malacca. As 
manifesting antiquity of Imowledge, it may be mentioned that the Sanslcrit name 
pippali was originally given to this plant, and only within comparatively recent 
times had been transferred to black pepper. Long pepper is mentioned by 
Pliny (Holland, transl., bk. xii., eh, 7), and is referred to in the Periplus (1st centmy). 

Long pepper is cultivated in Bengal and South India, and is the pepper chiefly propagation, 
exported from Calcutta. It is propagated by siickers and requires a rich, high, 
dry soil. The suckers are transplanted after the periodical rains set in, at a 
distance of 5 feet from each other. Each higha is said to produce 2 maunds of 
pepper the first year, 4 maunds the second, 6 maunds the third, after which 
the roots are grubbed up, dried and sold. The plants require no irrigation, 
but at the commencement of the hot season the roots are carefully covered with 
straw to preserve them from the heat. Hadishes, barley, or 'brin'jals [SoUmmit Mixed 
yteiotigena) are usually cultivated in the space between the plants. The fruit OolUvation. 
is gathered when green in January, and is preserved by drying in the sim. The Seasons, 
dried unripe fruit and the root have long been used in Medicine. [C/. Pharma- i?ruit. 
cog. Ind., iii., 176 ; The Bower Manuscript, l.c. 78, 80, 88, etc. ; Gildemeister and Boot. 
Hofimann, Volatile Oils, 1900, 322 ; Dutt, l.c. 243-4.] 


P. etle, Linn. ; Hunter, As. Res., 1807, ix., 390-1 ; Bot. Mag., 1832, D. .P., 
3132. The Betle, fan, tdmbuli, tamhula, vilyadele, videcha-fdna, ndgurvel, 
vettilai, ndgavalli, viledele, hunyoe, etc. A perennial dioecious creeper, ^etle. 
probably native of Java ; cultivated for the sake of its leaves in the 
hotter parts of India and Ceylon. 

iatbry. — According to Hohson-Jobaon (ed. Crooke, 89) the word hetle is the 
Malayan vettila, i.e, veru-ila, which means “ simple or mere leaf ” and comes to 
us through the Portuguese betre and betle. The Natives of India and the Indo- 
Chinese countries have from remote times been in the habit of chewing the leaf, 
generally mixed with areca-nut, lime, and catechu in the case of the poorer classes, 
with cardamoms, nutmegs, camphor, etc., in that of the rich. Marco Polo (ed. 

Yule, ii., 306, 311), in the 13th century, writes that the people of India have a habit 
of keeping in the mouth “ a certain leaf called Tembul,^^ and adds that the richer 
classes and the King have these leaves prepared with camphor and other aromatic 
spices, as well as quicklime. In 1442 Abd-er-Razzak, in the narrative of his jomneys 
in the East, thus describes the method of eating it. “ They bruise a portion of 
/aw/eZ ( Areca), otherwise called sipan, and put it in the mouth. Moistening a leaf 
of the betel, together with a grain of challc, they rub the one on the other, and roll 
them in the mouth. They thus take as many as foiu* leaves of betel at a time, 
and chew them. Sometimes they add camplxor to it, and sometimes they spit 
out the saliva, which becomes of a red colour.” Garcia de Orta {Coll., x.), writing 
in 1563, corroborates these facts, stating that the Indians are in the habit of 
keeping the nail of the right thumb pointed and sharp, in order to remove the 
midrib of the leaf. Many of the other early travellers refer in similar terms to 
the practice of chewing the hetle-\ea,i. [Of. Narrative of Journ. of Abd-er-Bazzak, 

1442, in Ind. in the \bth Century (ed. Hakl. Soc.), 32 ; Linschoten, Voy. E, Ind., 

1598 (ed. Hakl. Soc.), ii., 62-8, etc. ; Pyrard, Voy. E. Ind., 1601 (ed. Hakl. 

Soc.), ii., 362^3 ; Bernier, Travels, 1656, in Constable, Or. Misc., i., 13-4 ; 

Barbosa, Coasts E. Africa and Malabar (ed. Hakl. Soc.), 73 ; Mandelslo, Travels, 
in Olearius, Hist. Muscovy, etc., 1662, 42 ; Fryer, New Acc. E. Ind. ar^ 

Pers., 1672-81, 40 ; Diary of W. Hedges, 1681-7 (ed. Yule), ii., cccxxxi. ; 

Hamilton, New Acc. E. Ind., 1727, i., 304 ; Joret, Les. PI. dans U Antig., etc., 

1904, ii., 261.] 

CVLTIVATION.—lAie cultivation of betel-leaf is attended with many Cultiva- 
difiiculties ; it requires a constant temperature, a fairly uniform degree tion, 
of moisture, and muck attention on the part of the cultivator. The plant 
is propagated by cuttings or sets grown under shade, and in many parts of By cuttings. 
India within specially constructed houses of grass, reeds or. mats having lu Ban-houses, 
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flat grass roofs so designed as to admit of a difiused light. The plants are 
grown in parallel rows that allow spaces for the owner to pass between, 
but nothing more. In other cases, the vines are cultivated under the 
shade of trees, very often the areca-nut palm or other trees specially grown 
for the purpose, and planted in the form of a compact garden surrounded 
by a protecting hedge. Pa'/^-leaf is hardly ever grown by the consumer, 
but is regarded as a special cultivation that requires expert knowledge. 
The methods pursued vary considerably in different locahties, and may he 
best considered under the names of the provinces in which the leaf is 
chiefly produced ; but unfortunately statistics are not available for all 
provinces, and only for certain years of those that are returned. 

Bengal. — As far as can he estimated, the area under the betel-vine in 
1904-5 exceeded 43,000 acres. The greatest possible confusion has 
existed regarding the varieties and races met with in this province. 
The commercial value of one form of paw,-leaf is so infinitely greater 
than another that the comparison between them (in point of price) 
is as great as that between the produce of the very poorest and the 
very finest vineyards. A uniform rate of rental for land yielding so 
entirely difierent products would obviously be unjust. 

The following information regarding the methods of cultivation is 
abstracted mainly from Mukerji and B-oy. There are three main varieties 
— desTii, extensively cultivated in Central and Southern Bengal ; gach, 
cultivated in North Bengal ; and sanchi, cultivated to a smaller extent all 
over the country. According to the former writer, the finest 'pan is 
grown at Bantul, half-way between Ulubaria and Midnapur, on a light 
loam slightly reddish in colour. Ordinarily a black, friable clay loam, 
containing a large proportion of organic matter, and situated above inun- 
dation-level, is chosen for the crop. After selecting the site, shrubs 
and trees growing on it are uprooted or burned down and a trench is dug 
round, the earth obtained being spread over the surface of the garden. 
Before planting the betel-vines, a roofing is manufactured for the purpose 
of securing shade, evenness of temperature and security from high winds. 
Rows of bamboo or other stakes are planted, 4f cubits remaining above 
ground. Over these are placed dhaincha or jute-stalks and sometimes a 
thatch of ulu-gxB.ss. The garden is fenced round with the same materials. 
Each row of cuttings is planted between two lines of stakes, with intervals 
of 6 inches between the cuttings. Cuttings are taken from plants two years 
old or more. These are made of lengths 12 to 18 inches, each with five or six 
joints, two of which are buried in the earth, while the portions left above 
ground are made to recline on the surface. They are then covered with 
date-leaves and watered morning and evening till they strike root and put 
forth buds. Planting time is May to November. Occasionally cuttings 
are first planted in nurseries, and, when rooted and have sent forth new 
leaves and buds, are transplanted. As the plants go on increasing in 
length, one or two jute-stalks are stuck in the ground close to each, the 
upper ends reaching the roof, and the betel plants are tied to them hjulu- 
straw. When the plants reach the roof they are bent downwards, a 
portion is made to rest on the ground and is covered with a little earth, 
while the bud end is again bent upwards and tied to another support. 
This process is repeated about^hree times a year, and every time a few 
leaves are plucked away at thegpoints where bending takes place. Pond- 
mud and other kinds of well dried and pulverised earth are placed between 
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the lines and used to earth up the plants. Each time earthing-up takes 
place, dried and pulverised pond-mud, cow-dung, and oil-cake are used 
as manure. 

If planting is done in July-August, plucking commences in Octoher- 
November, but if planting be done in October-November, plucking takes 
place in May- June. Two pluckings are made each month. Two to four 
leaves are got on each occasion, and in the rains four to six leaves a plant. 
The plants are in full bearing for some five years, at the end of which time 
the garden or haroj requires to be thoroughly overhauled. Mukerji gives 
the outturn from one acre as about 80 lakhs of leaves per annum, and the 
total cost per acre for a period of three years as Rs. 1,422. Taking 3,000 
leaves per rupee as the average price of fan, Mukerji estimates the outturn 
of leaves at Rs. 2,500. 

\Gf. Basu, Agri. Lohardaga, 1890, pt. 1, 83 ; Banerjei, Agri. Cuttack, 1893, 
96-9 ; Chaudhury, Note on Piper Betel in Backergunge, Nov. 1898 ; Multerji, 
Handbook Ind. Agri., 1901, 429-33 ; Roy, Crops of Bengal, 1906, 170-4.] 

United Provinces. — H. R. Nevill states that the plant thrives best on 
a stiff soil, retentive of moisture, and says the site selected for the garden 
is generally an elevated spot with a good slope. The land is ploughed, 
levelled and thoroughly cleaned, and then enclosed with stakes and brush- 
wood and covered with a roof of seniAa-grass, Shallow trenches are next 
scooped out, 2 feet wide by 5 or 6 inches deep and 5 feet apart, which are 
jfilled with water; and when the soil is saturated, planting commences. 
Eull-grown plants, stripped of their leaves, are cut down close to the root 
and ^vided into three or four portions, which are laid horizontally in the 
trenches and covered with earth. In a few days sprouts appear at each 
knot. Planting goes on from February to April, and each row is watered 
two or three times a day. Stripping the leaves begins about the middle of 
June and is continued regularly for about a year, after which the plant is 
exhausted and is used for stocking a fresh plantation while the old garden 
is allowed to rest for a year or two. The leaf is sold in bundles of 200 
called dholis, the price varying according to age and quality. [Of. Duthie 
and Puller, Field and Garden Crofs, pt, hi., 51-3, tt. 91, 1a ; Nevill, 
DisL Gaz. if. Prov., 1904, xlvii., 36-7.] 

Central Provinces. — In the Central Provinces one of the forms most 
highly prized and sent very largely to Calcutta is known as the kafuri. In 
the Settlement Refort of Wardha the method of cultivation is fully de- 
scribed. The leaf is cultivated by a class of people called hurehs, and the 
garden is known as hureja or fan-ka-tanda. The j^an-gardens are gener- 
ally held by a cultivating brotherhood, forming an independent section 
in the village and paying rent to the landowner through the head of their 
body. A portion of the village land is recognised as belonging to this 
caste. The garden is enclosed on all sides with bamboo and mat coverings. 
The vines are planted in ridges, varying in length with the area of the 
enclosure, and the ridges are divided into a certain number of units of 
length, called which are portioned off among the brotherhood. 
The plants require constant care, and much water and manure are also 
essential. In two years they cease to bear leaves of any marketable 
value, and new gardens are then made. The first year of cultivation is called 
wotuk, the second korwa, the produce of the latter being more esteemed 
and more sought after than that of the first year. At the end of the second 
year the ground is allowed to remain fallow for periods of two or three 
years. 
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In Nimar the method presents several interesting features. A garden 
once established is said to yield steadily for ten or twelve years. The 
ground is similarly prepared to that in Wardha, but trees are grown to 
afford shade, such as the saora {Seshania <Bf/i/2Mca). The plantation 
is also surrounded by poles of 'pdngrd {ErytJirina indica), to which 
bamboo mats are attached. After the saora trees die down, they are 
replaced by poles of the salei (Boswellia serrata). Meantime plantains 
have been set all over the garden, at intervals of 10 or 12 feet, for 
purposes of shade. No matting is used overhead or for partitions. Every 
year, after the leaves have been gathered, the creeper is coiled down at 
the root till only some 3 feet are left above ground. A fresh root is thus 
struck, and the old coil is next year cut away. The crop is irrigated at 
all seasons except during the rains, and at the commencement of each 
hot season (March) the plants are pruned, manure is applied to the roots, 
and fresh earth piled round them. Before the ten or twelve years are 
over, the garden soil thus increases in depth by about 2 feet. After that 
time the garden is removed, hemp is sown to clean the land, and alternate 
fallows and irrigated spring crops with liberal manure follow for some 
years to render the land again fit for pan, [Cf. RepL Land Rev. Betti., 
Nagpur, C. Prov., 1899, 68-76.] 

Bo bay . — The area under the crop in 1904-5 was returned as 3,958 
acres, of which 1,343 acres were in Dharwar, 518 acres in Poona, 390 acres 
in Belgaum, 380 acres in Kanara, 372 acres in Satara, etc., and in the 
following year (1905-6) the total area was 4,048 acres. The system of 
cultivation difiers in no essential particulars from the method followed in 
other localities. In Dharwar, pan is the most important garden crop. 
The shoots are planted in the open, trained on quick-growing trees, an 
acre of land containing upwards of 2,000 plants, and the crop lasts only 
four to seven years. The vines are then dug up, the leaves of the trees on 
which they were trained are used for vegetable manure, and the wood for 
fuel. The garden is deeply dug all over, allowed to He fallow for one year, 
and afterwards planted with sugar-cane. After the sugar-cane, it enjoys 
another year of fallow, when betel plantations are again laid out. 

In Poona, betel is also an important garden crop. It is grown on light 
red soils, requires much manure and constant yratering, and if well cared 
for may last fifteen to twenty years. The garden generally covers about 
an acre, the vines are trained on various trees, planted in rows and pol- 
larded, and the whole garden is sheltered by high hedges or grass screens 
or mats. Every year in March, April or May the upper half of the vine is 
cut, while the lower half is coiled up and buried under fresh red earth and 
manure. 

In Kanara the plant is described as cultivated in gardeiTS on mango- 
trees. The leaves are picked three years after planting the young shoots, 
and the yield is estimated at 100 to 200 leaves from a full-grown vine 
every fortnight. An acre of spice-garden containing 500' plants is said 
to produce some 40,000 leaves annually, worth Es. 20 and costing Es. 8 
to grow. 

Madras and Mysore . — The plant is widely distributed in the Pre- 
sidency, being found chiefly in the moister regions. Cox (Man. N. Arcot, 
1895, i., 265-6) fully describes the method of cultivation, which difEers 
in no essential particulars from the methods already described. It is a 
three-year crop, grown on land capable of incessant irrigation. ' The 
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plants begin to yield when nine or ten months old, and continue to yield 
for two or even three years. The leaves axe tied in bundles of 400 each, 
and the usual price of such a bundle is an anna. An acre in two years Yield, 
produces 5,000 to 7,500 of these bundles, worth Rs. 300 to 500. 

In Mysore the cultivation is thus described by Rice (Mysore Gaz., 

1897, i.,^ 160-2) A black soil is required, and the plant thrives best son. 
in low ground where it can have a supply of water from a reservoir. 

In the east {e.g. Chaitra or Vaisakha), the ground is trenched over 1 

cubit deep and surrounded with a mud wall, within which a hedge, 

chiefly of is planted. If there is not plenty Hedged-in 

of rain, it must be regularly watered for six months. The garden is 

then dug and formed into beds with a space of 20 feet between them 

and the hedge. By an elaborate system of channels for supplying and 

draining ofl water, the garden is divided into blocks. In the centre of Drainage. 

each, a row of small holes is formed, 1 cubit distant from one another, 

and in December- January into each hole are put two cuttings of the Planting. 

betel- vine, each 2 cubits long. The middle of each cutting is^ pusned 

down and slightly covered with earth, while the four ends project and 

form an equal number of young plants, which for eighteen months are 

allowed to climb on dry sticks. For the first week after planting they 

must be watered twice a day, for another week once a day, and till the 

end of the second month once in three days. A small drill is then made 

across each division of the beds, and between every two holes in each, in 

which seeds of agase {Seshania grandiflora), nugge {Mo^miga ptery- Living Shaae. 

gospernia), etc., are planted. The young betel-vines must have some 

manure, and for four months require to be watered once in three days, watering. 

Afterwards all the channels are filled with water once in four days. When 

a year and a half old, the plants are removed from the sticks. Two cubits 

of each next the root are buried in the earth and the remainder, conducte 

close to the root of one of the young trees, is allowed to support itself on 

the stem. At the end of two years, 2 cubits more of each Seasons. 

buried, and afterwards this is repeated once a year. At the end of the 

fourth year the cultivator begins to gather the leaves, and continues to 

obtain a constant supply for six or seven years. 

In the west, the betel-vine is grown with the areca-palm. When Planting, 
the areca plantation is fifteen years old, in the month following the 
equinox a hole is dug near every tree, one cubit deep and one and a half 
wide. After the earth has been exposed for a month, it is returned to the 
hole and left for another month. A little earth is then taken out, the 
surface smoothed and the ends of five cuttings of betel-vine 
For a month they are watered once every two days, and shaded with 
leaves which are afterwards removed, and the earth in the holes stirred with 
a stick. In the first year, the waterings are repeated every day, and the 
whole must be hoed once a month and manure given to each plant, in 
the second year, the vines are tied to the palms, and the garden hoed and 
manured once in two months, but watered only in the hot season. At Yield, 
the end of the second year, the vines begin to produce saleable leaves, in 
the third year and every year after, the part of the vines without leaves 
next the root is buried. Once in six months the garden must bedioed and 
manured, and watered every other day during the hot weather. [0/. 

Sturrock, Man. df. Canam, 1894, L, 206-7.] ^ 

ur a -— statistics are available regarding the extent of ])dn urma. 
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cnltivation. TLe following account from tlie Sagaing district is 
given by Parlett {Rep. Settl. Operat Sagaing, 1903, 130-1). Small plots 
planted with betel-vines are found in most Sagaing gardens. At 
Tada-u, where land is devoted solely to raising betel, a site is chosen 
usually under tamarind-trees, and occasionally a few plantains or 
other trees are grown for shade. The gardens are divided into blocks, 
some 30 feet square, and the plants set in rows about 2 feet apart in each 
direction, connected by small water-channels. Between every six or 
eight rows is a pathway {yin-gwe) about 3 feet wide. The vines are always 
irrigated from wells and in the hot season are watered alternate days ; in 
the early rains at intervals of two, and in the cold weather, of three days. 
While rains are continuous, irrigation ceases. A top-dressing of leaf- 
mould every year is said to improve the yield. Leaves may be gathered 
within a year after planting, but plucking is often deferred to the second 
year, and the third to fifth years are best. After the sixth year the vines 
are often cut down. In Sagaing old or weakly vines are cut down from 
year to year and replaced by new slips, and the same ground is occupied by 
the vinery for twenty years or more. In Tada-u the garden is worked as 
long as it is remunerative ; then the vines are cut down and the land 
fallowed for two years. Bach block is usually plucked once a month oi 
once in two months, always before 9 a.m., as plucking in the heat of the 
day exhausts the vine. The average price of young plants is Es.l5 pei 
1,000 ; of the leaves, Es. 25 per 100 viss. The average mortgage price 
works out to Es. 226 per acre, and the annual rent to Es. 100 per acre. 
The ground-rent per acre averages Es.113 for the hfe of the vine — five 
years — or about Es. 22 a year. It is estimated that 1,000 vines yield ar 
average annual profit of 35, i.e. Es. 350 per acre. [Of. Upper Burma 
Gaz., 1900, ii., UL] 

TJf^ADB IN PAN •LEAP, — The habit of chewing this substance is very 
widespread, especially in the towns and cities, the supplies being often drawr 
from great distances. The Central Provinces send a large portion of theii 
produce to Calcutta on the one side, and Bombay on the other. Neithei 
in the official returns of trade by rail and river, nor by sea coastwise, is 
there any mention of pc^n-leaf, so that no information exists as to th^ 
extent or direction of the internal movements. There are no foreigr 
transactions. 

P. i p , Linn. ; Hunter, As. Res., 1807, ix., 383-90 ; Bot. Mag. 
1832, 3139 ; The Black and White Pepper ; gulmirch, filfilgird, habush 
vellajung, murichung, spot, martz, ddru-garm, miri, hdldmari, choca, mildgu 
mirydla tige, menasu, lada, sa yo mai, etc. A climber, usually dioecious 
wild in the forests of Travancore and Malabar, and cultivated in th< 
hot, damp localities of Southern India. 

CULTIVATION. — Pepper was one of the most important articles o 
early Indo-European trade, and has been extensively cultivated on th< 
western coast of South India from very early times. Ymeerit {Periplus 
etc., 1800, app., 42) speaks of it as grown in Malabar. It has accordingl;; 
been specially cultivated there since at least the 5th century. But i 
much earlier knowledge is shown by the frequent mention of pepper b; 
the Sanskrit medical writers. It was also known to the Greeks fror 
the time of Theophrastes onwards. Though cultivated from remote time 
in Sumatra, the Straits, Siam, and the Malay Peninsula generally, Malaba 
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has always been considered to produce the best pepper. The provinces 
where pepper is naost extensively grown to-day are Madras and Bombay. 
Hanausek {Micro, Tech, Prod, (Winton and Barber, transl.), 1907, 374) 
states that pepper is adulterated with ground olivestones. 

engaL — Pepper is cultivated to a limited extent only in the northern 
parts of Jessore. Elsewhere in Bengal it grows wild during the rainy 
season, “ The creeper is planted in the beginning of the rains, and as it 
grows in the shade the seeds of the stout dhunecha hemp plants are 
sown near it to afford shelter as they grow.” [Cf. Admin, Reft, Beng,^ 
1901-2, 17.] 

Assa . — Basu (Agri, Ledg.^ 1898, No. 7) gives a full account of the 
cultivation of black pepper in Assam. The crop, it would appear, is 
not cultivated appreciably in any particular part. A little, however, 
is found in Sylhet and on the southern slopes of the Khasia hills. 
It is usually grown to meet home requirements, and what is left over 
is sold. Like the betel-vine, it is commonly raised on betel-nut palms 
(Areca Catechu), while the mango, jack, and other garden trees are 
occasionally utihsed. It is propagated either from suckers, which spring 
from underground roots, or from shoots from the stem. When shoots are 
used, they are bent down into the ground to strike root before they are 
severed from the mother-plant. The young plants are generally uprooted 
at the beginning of the rains, and planted at the foot of the trees on 
which they are to grow — as a rule one plant only is placed along side 
of each tree, and at first it has to be carefully tied to its support. 
Like the betel-vine, it requires liberal manure ; cow-dung and household 
refuse are used and applied at the end of the rains and at intervals through 
the cold weather. This is simply heaped round the base of the tree on 
which the vine climbs ; and to keep the moisture in the manure-heap, 
pieces of the leaf-sheaths of the plantain-tree are laid over the top and 
renewed from time to time. The plantation must be hoed and cleaned 
once a year at the close of the monsoon rains, and in May the manure- 
heaps are levelled down and spread over the ground. The vine begins to 
bear in from three to five years after planting, and continues for at least 
twenty years. It flowers in May and the berries are plucked in December, 
when just beginning to ripen. 

If intended for the cultivator’s use, the berries are boiled in water for 
a few minutes to soften the husk, which is then removed by rubbing over 
a bamboo basket. If intended for the market, they are simply dried 
in the sun after boiling and allowed to retain the husk, which assumes 
a black colour. The highest outturn that can be obtained from a single 
vine is said to be about 3 seers of dry cured pepper, and the average 
yield about 1 seer for* each vine in a plantation. The retail price for 
Assam black pepper varies from 10 annas to a rupee per seer, and the 
wholesale price from Rs. 17 to Rs. 20 per maund. [Cf, Basu, Cult. Blade 
Pepper Assam, in Agri. Dept. Assam Bull., 1898, No. 4.] 

0 bay. — The area under the crop in 1904-5 amounted to 6,736 acres, 
and in 1905-6 to 7,483 acres, practically the whole of which was in Kanara. 
The following information is mainly abstracted from Molhson {Agri. Ledg., 
1900, No. 3 ; 1901, No. 3). The plant is propagated by layerings or from 
cuttings. When the betel-palms are seven ox eight years old, pepper is 
planted at the bottom of the stems. A long, healthy shoot from an 
established plant is layered in the leaf-mould surroilnding the palm on 

897 57 


PIP 
I u 

Cultivation 


Bengal, 


Assam. 


Propagation, 


Seasons. 


Manure, 

Pann-yard. 


Crop. 


Preparation for 
Market. 

Yield. 

Price. 

o bay. 

Area. 

Prop ation. 



PIP R 
la u 
Bbmbay 


S ons. 


Manure. 


Leaf-mould 
and Farm-yard 
Manure. 


Bearing 
S on. 


Crop. 


Preparation 
for Market. 


White and 
Black Pepp . 


adras 

and 

ysore. 


Early Account. 


THE PEPPER PLANT 

wLicli it is intended to climb. When it bas taken root it is severed from 
tbe parent plant and trained on its living support. Two or three sboots 
are sometimes layered to one palm. The best months for propagating 
are June and July. The main vine should divide freely into subordinate 
branches so that a number of shoots can be trained to ascend. They are 
secured to the stem by bands stripped from the sheaths of fallen leaves of 
the betel-palm. Heavy applications of good manure are given annually 
for three years after planting. Subsequently the pepper participates in 
the general cultivation given to the betel, and an application of manure 
is made to both crops every second year. The manure is heaped over the 
bared roots of the betel-trees and pepper-plants in a circle round the stem. 
The best manure is made from green leaves and twigs plucked in the 
monsoon, used as litter in cattle-byres, and thence removed to a manure 
pit every day or second day, together with the dung and urine of the 
cattle. This manure is sufficiently decayed by the following March, and is 
applied in that month or in April. A plantation is in bearing three or 
four years after it is started, and if the old vines as they get worn out are 
at once replaced by new layers, the plantation will keep in vigorous growth 
for a long period- Flowers appear in July and August and the berries 
are ripe in March. The vines, in full bearing, give in a good season 
about 1,000 clusters, which should yield about 7 seers of dried pepper 
(1 Bombay seer = 7 lb.). 

Ordinarily the bunches are plucked when the berries are green 
or changing colour. The berries are then sorted out, the ripe ones 
separated, soaked in water for seven or eight days, or heaped till the pulp 
ferments. They are then rubbed or trampled underfoot till the pulp is 
rubbed off the ‘‘ stone ” which furnishes the white pepper of commerce. 
But that article is prepared, to a small extent only, in Kanara. The chief 
product is black pepper, which is got from unsorted berries. These are 
heaped for about four days till such as are green get soft and change colour, 
and the pulp of all is more or less squashed. They are then spread out 
and dried. The sldn and part of the pulp adhere as a dark, wrinkled 
covering to the stones, and the pepper is black in appearance. White 
pepper is worth Rs, 10 to 11 per maund, and black Rs. 7 to 8 per maund. 
[Of, Dept. Land Rec. and Agri. Bombay Bull., 1900, No. 20, 13-5.] 

Madras and Mysore. — In certain respects it might almost be said that 
we know very little more regarding the pepper industry of South India 
than was understood in the first and second decades of the 16th century. 
Varthema {Travels, 1510 (ed. Hakl. Soc.), 1863, 157) will be found to give 
a vivid picture of the plantations in and around Calicut: — '‘It is like a 
vine climbing on trees : from each of the branches are produced five to 
eight clusters of berries, a little longer than a man’s finger ; they are hke 
raisins but more regularly arranged, and are as green as unripe grapes ; 
they gather them in October and November, and lay them in the sun on 
mats, when they turn black as they are seen among us, without doing 
anything else to them. And you must know that these people neither 
prune nor hoe this tree which produces the pepper.” So also Barbosa, 
in the- beginning of the 16th century {Coasts E. Africa and Malabar (ed. 
Hakl. Soc.), 1866, 219), gives a detailed account of the plant, and of the 
trade in pepper from Calicut shortly after the arrival of the Portuguese 
in India. The spice had to pay an export duty to the Bung of Calicut 
and was shipped vid Cambay to Persia, Aden, Mecca, Cairo and Alexandria, 
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thence to Portugal. Maiidelslo (Travels, in Olearius, Hist. Muscovy, etc., 
1662, 93, 111) gives certain particulars of the pepper cultivation of the 
Cuncani or Decani.” He states that the traffic goes yid Surat. 

According to modern writers the method of cultivation presently pur- 
sued is very simple. Cuttings are put down during the rains in J une-July , 
in rich soil, not subject to excessive moisture, and liberally manured, not 
with cow-dung as in Bengal and Assam, but with leaf-mould. ^ The trees 
selected as supports are mostly those which have a rough or prickly bark, 
such as the jack-tree, the muruhhu (madar, p. 523), etc. The vines may 
grow to 20 or 30 feet, or even higher— they are never pruned. All suckers 
are removed and the ground around kept clear of weeds. In three years 
the vine begins to bear. Erom the third to the seventh year the plant 
improves. After that it remains in good condition for tliree or four years, 
and then deteriorates for about the same period, when it is cut down and 
new shoots planted. The fruit is gathered as soon as Je b™ at the 
base of the spike begin to change colour. [Gf. Kew Bull, 1895, 178 80.] 
In April of 1905 a Government farm, under the supermtepdence of 
Mr. C. A. Barber, Government Botanist (for the scientific^ study 
cultivation of pepper), was started at Talhparamba near Tellicherry, whic 
may be spoken of as the centre of the South Indian (indeed of the Indian) 
pepper production. A very large amount of work has already been 
accomplished, of which Barber has published as yet only a bnef note 
{Agri. Journ. Ind., 1, pt. ii., 163-4) “Any one he observes at all 
conversant with a plantation of black pepper, will have noted the great 
variation in the bearing power of different vines. This is a consequence 
of some plants bearing wholly male (staminate) flowers, others only female 
(pistillate) flowers, while still a third possess both stamens and pistils, but 
the former so sparsely as to lessen fertility. “ In choosing vines ffir pro- 
pagation, it will, therefore, be necessary to first determine whether the 
plant is fully provided with etamens.” “ It may be taken as a rffie that 
any vine, if fully provided with stamens, will give a_ good crop, while any 
vine not so provided will be capricious in its behaviour, being dependen 
on its neighbours for the swelling of its berries. ■" 

Barber (Varieties Cult. Pepper, in Dept. Agn. Mad. Bull, 1906, iii., 
No 56 126-32, tt. 1-3) says that there are “three main types of good 
vines freely provided with stamens, the Balamcotta, Ealhvalli and CAem- 
hodi. Each of these has variations in all directions.” . 

ala cotta.— This is all round the best pepper, is widely distn^buted, 
and apparently the main Tellicherry variety. The leaves are the largest 
of all. Its general colour is light green, and when full grown is twice as 
long as broad, oval to ovate, broadest at the middle and one side fee- 
quently broader than the other. Flowering branches, drooping. Spikes 
long usually up to six inches, and the individual flowers distant. It is a 
strong-growing plant, flushing all over at the same time, and a heavy 

_ 

ailivalli.— This has the reputation of being a heavy bearer, "but. tne 
•flushing is irregular. The leaves are fairly constant, but vary in width 
according to age. In general colour they are dark green, and the veins 
much more deeply impressed, almost corrugated, than in tatomcofto. 
Flowering branches stand out stiffly and joints close together. _ Spikes 
shorter than in balamcotta and frequently seen branched ; sometime, in 
fact, the spikes appear|^tassel-like. The flowers are also a good deal closer 
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THE PEPPER PLANT 

together, and though abundantly supplied with stamens, yet the plant 
may be spoken of as less fixed as a type. 

Cheriakodi. — This name is given to a well-marked variety, small in 
all its parts — a dwarf form, under 15 feet in height. The leaves are not 
large and the spikes are small and crowded with small berries. The 
leaves are arranged uniformly over one another like the tiles of a house, 
almost vertically downwards, and thus hiding a large number of spikes. 

Under each of these main forms there are several recognisable races as 
well as two well-marked jungle pe'ppers that have found their way into 
estates. These are characterised by dark-green leaves, very large berries, 
and an immense growth on tall forest-trees, and usually hairy spikes. 

Diseases and Pests. — Until quite recently very little had been pub- 
lished on these subjects. Butler (Agri, Journ. Ind., i., pt. i., 30-6) gives 
an instructive account of the Pepper Wilt. He suspects this disease first 
appeared in the Wynaad district of Malabar about 1900. By 1904 he 
found alarm general. The disease had produced a vast amount of damage 
in three or four years. “ Its possibilities in this direction,” says Butler, 
are evident from the fact that over four thousand acres of pepper culti- 
vation are in the hands of Europeans in South Wynaad, and perhaps five 
times as many are grown by Natives. A far greater amount is grown in 
the coast districts of Malabar, but it is impossible to estimate how much 
this may be.” He then describes the appearance of the diseased 
plants. The leaves first droop, the production of leaf is discontinued, the 
stems of the vine separate from the support or standard owing to the decay 
of the clinging roots, the leaves turn yellow and fall ofi, and lastly the 
whole vine withers. A similar disease appeared in Cochin-China and Java 
about the same time as in India, and was attributed by Prof. W. Zim- 
mermann and Dr. van Breda de Haan to the parasitic worm Heterodera 
radicicola — the common root eelworm. Doubt was thrown by Barber 
and others on the possibihty of the eelworm being the sole cause, and 
Butler, in the paper above indicated, has shown that the primary cause 
is a Kectria fungus closely allied to, if not identical with that discussed 
under arhar, Ca^amis indictis (see p. 198). Butler concludes that a 
critical study of the varieties and races of the pepper-vine with a view 
to discover or produce a wilt-proof form, is the only satisfactory method 
of dealing with the disease. 

[Cf. Garcia de Orta, Coll.^ xlvi ; also in Ball, Proc. Poy. Jr. Acad,, 3rd ser,, i., 
671 j Acosta, Tract, dc las Drogas, 1678, 19-29 ; Linschoten, Voy. B, Ind., 1598 
(ed. .Hakl, Soc.), ii., 68, 72-5 ; Boym, FI. Sin., 1656, Q ; Bontius, Hist. Nat. 
et Med. Ind. Or., 1629, in Piso, Ind. Utri. re Nat. et Med., 1658, 103 ; ThevenOt, 
Travels in Levant, Indostan, etc., 1687, pt. iii., 88; Ligon, Hist. Barbados, 1657, 
79 ; Alexander Hamilton, New Acc. E. Ind., 1727, i., 298, 301 ; Bennett, Wan- 
derings in N.-S. Wales, 1834, ii., 180 ; Bept. Ind. Hemp Drugs GornTw., iv., 69, 
260 ; Nicholls, Textbook Trop. Agri., 1892, 200-3 ; The Bower Manuscript 
(Hoemle, tra 1.), 1893-7, 78, 85, etc. ; Ind. Agrist., Oct. 2, 1905, xxx., 311-2 ; 
Trop. Agrist., Oct. 1905, xxv., 663-4.] 

T ADB. — The trade in pepper is perhaps the oldest, and during the 
Middle Ages was the most important branch of commerce between Europe 
and the East. In the early days, the Malabar Coast had a practical 
monopoly of the trade. Gradually, however, more and more pepper was 
cultivated in, and exported from, the Malay Archipelago, and localities 
farther east, till, as early as the beginning of the 19th century, the Indian 
production had shrunk into relative insignificance. The following gives a 
brief summary of the conditions of the trade. 
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Internah — The total registered transactions carried by rail and river 
during 1904-5 were 14,745,544 lb.; 1905-6, 15,203,216 lb.; 1906-7, 
14,531,776 lb. Calcutta port and the province of Bengal are usually the 
chief iMnoRTiNO centres, being followed in this respect by the Panj^b. 
In the last-mentioned year, Calcutta town took 2,686,768 lb. ; Bengal 
province, 2,217,376 lb. ; and the Panjdb, 1,500,128 lb. Of the exporting 
centres, Calcutta again heads the list, having given 4,752,3841b. ; Madras 
Presidency, 3,654,448 lb. ; Bombay port, 2,727,088 lb. ; Madras ports, 
1,454,096 lb. ; and Karachi, 1,272,320 lb. The Calcutta and Bombay 
supplies are derived by rail and river as well as by sea coastwise. The 
chief exporting centres are Madras and Bombay, and naturally so, since 
they are the provinces of production. The Madras supply is, however, 
drained very largely from Travancore, and is consigned direct to Calcutta 
or Bombay ; so also the production of the Madras Presidency (so far as 
returns of coasting trade show) is consigned almost entirely to Calcutta 
and Bombay. During the five years ending 1905-6 the imports averaged 
16 million lb., of which Calcutta and Bombay ports each took 6| million lb. 

External — The total Exports of Indian pepper during the period 

1900- 7 were as follows : — 1900-1, 8,280,372 lb., valued at Rs. 28,91,835 ; 

1901- 2, 13,589,172 lb., valued at Rs. 48,01,554 ; 1902-3, 9,310,166 lb., 
valued at Rs. 32,76,476 ; 1903-4, 14,348,983 lb., valued at Rs. 50,71,541 ; 
1904-5, 10,113,416 lb., valued at Rs. 35,46,209 ; 1905-6, 17,889,994 lb., 
valued at Rs. 61,07,357 ; and in 1906-7, 9,499,089 lb., valued at 
Rs. 33,01,237. The chief exporting provinces are Madras and Bombay, 
which in 1906-7 exported respectively 7,722,866 lb. and 1,682,468 lb. The 
countries to which the exports chiefly go are Italy, which in 1906-7 
took 2,263,912 lb. ; Germany, 1,813,756 lb. ; United States, 1,034,040 lb. ; 
Great Britain, 757,3111b. ; Turkey-in- Asia, 719,5011b. ; Aden, 363,899 lb. ; 
Prance, 338,758 lb. ; Belgium, 112,0001b., etc. The re-exports of foreign 
merchandise are unimportant — 10,227 lb. in 1906-7. The Imports of 
pepper into India come almost entirely from the Straits Settlements, 
which, in 1906-7, imported 990,564 lb. out of a total of 1,061,826 lb. 
The other countries from which India imports pepper are chiefly Ceylon 
and East Africa. 

PI TACIA, Linn, ; FI. Br. Ind., ii., 13 ; Gamble, Man. Ind. 
Timhs., 1902, 210-1 ; Duthie, FI. Vf^per Gang. Plain, 1903, i., pt. 1, 187 ; 
Brandis, Znd. Trees, 1906, 199-200; ANACAEDiACEiE. A genus of trees 
containing some six species, of which two only are natives of India. 
Several others occur in Afghanistan and Baluchistan and yield valuable 
articles of trade sent largely to India, besides some of the species being 
there occasionally cultivated. 

P. hlnjuk, Stocks, xaHook.y Kew Journ. Bot., iv,, 143 ; Duthie, l.c. 187 ; P. integer^ 
rimn, Stewart, Gamble, Z.c. 210. The NTorth-West Himalayan form {httteaet'vitn.a) 
Jcdkra, drek, gurgu, tanhari, etc. ; galls = kdkrasingi, dushtapuchattxi ; the Baluchistan 
form (Khainjauk) ushgai or huzgai, etc. A deciduous tree of the Suliman and Salt 
Ranges; outer Western Himalaya, up to 6,500 feet, extending east to Kumaon ; 
chiefly on dry slopes and in river valleys. 

The hard, rugose, hollow galls, which form in October, are used to a small 
extent for dyeing and tanning, and have long held a place in the Hindu Materia 
Medica. They contain 75 per cent, tannic acid and give a blue-black colour with 
ferric chloride. The leaves are lopped for fodder for buffaloes and camels. The 
wood is used for furniture, carvings and ornamental work. According to Gamble, 
it is generally sold in the hill bazars, particularly at Simla, in the form of thick, 
short planks. \Gf. Fkarmacog. Ind., i., 374-7 ; The Bower Manuscript (Hoernie, 
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transl.), 1893-7, 119, 124; Sule, Monog. Dyes and Dyeing, Berar, 1895-6, 5; 
Agri. Ledg., 1902, No. 1, 21 ; Tschirch, Die Harze und die Harzhehalter, 1906, 
i., 474-5.] 

P, Lentiscus, Unn. The Mastic Tree or Mastiche ; resin = rumi mastiJci, 
kundur-rumi, arah, etc. An evergreen shrub of the Mediterranean region, which 
yields the mastic of Chios, imported into India. 

The resin (mastic) occurs in small, irregular yellowish tears, brittle and of a 
vitreous fracture, but soft and ductile when chewed. It has been known’^^'in 
medicine and the arts from the earliest periods. It is used as a masticatory by 
people of high rank in India to preserve the teeth and sweeten the breath, and also 
in the preparation of a perfume. [Cf. Milburn, Or. Comm., 1813, i., 139 ; Moodeen 
Sheriff, Mat. Med. Mad., 1891, 114—6 ; Holmes, Cat. Hanh. Herh. Pharmaceut. 
Soc. Mus. Rept., 1892, 29 ; Ke%o Bull., 1897, 421-2 ; 1898, 190-1 ; 1903, 19-22 ; 
Ind. For., 1898, xxiv., 480-1 ; Tschirch, l.c. 468-74.] M 

P. Utica, Fisch. & Mey. ; Lace and Hemsley, in Ind. For., 1891, xvii., 449-50 ; 
Prain, Rec. Bot. Surv. Ind., i., 130 ; P. Terebinthua, Linn., uar, mutica, Aitch. 
Hemsley, Trans. Linn. Soc., hi., ser. 2, 47. The gwan, khanjak; resin = masii/a, 
kunzad, wanjad, shilm, etc. In the Dictionary this species is treated as the Asian 
representative of JP. Te^^ehinthtts, the plant which yields the Chian or Cyprus 
turpentine, but it is now regarded as a distinct species. It occurs commonly in 
Baluchistan. The resin resembles that of -P. x^entisotis and is used in the East as 
a substitute for that substance. It bears the same vernacular names, and is con- 
sidered almost identical with that of P. vera. The leaves are very generally 
affected by a horse-shoe shaped gall, which extends round the margin and gets 
the name of gosh-wdra (ear-lobe) from its peculiar shape. According to 
Aitchison the Natives regard the galls as of no use, but value highly the leaves 
for dyeing and tanning purposes. 

P. Terebinthus, Unn. The Terebinth Tree. A tree or shrub, common on the 
islands and shores of the Mediterranean. It yields a resin (Chian Turpentine), 
the terebinth of the ancients, produced chiefly in the island of Scio, where it is 
collected from incisions made in the stem and branches. \Cf. Holmes, l.c. 29 ; 
Tschirch, l.c. i. 482-3 ; Kew Bull., 1903, 19-20 ; Kew Mus. Guide, 1907, No. 1, 64.] 
. vera, Unn. The Pistachio Nut ; tree and nut = pista ; galls = bdz-ghanj ; 
gum-resin = kunjad, wanjad, kandur, shilm, etc. A small tree, forming forests 
at 3,000 feet and upwards, in S37ria, Damascus, Mesopotamia, Terek, Orfa, the 
Badghis and Khorasan ; extensively cultivated in Syria, Palestine and Persia. 

It yields a resin similar to mastic. The leaves are frequently affected by galls, 
irregularly spheroid in shape, borne on a short stalk and usually growing from 
the surface of the leaf. These, with the pericarp of the fruit and the unfertilised 
ovaries, are used locally for dyeing silk, and are exported to Persia, Turkestan 
and India. The fruit, known as the pistachio nut, is oval-shaped and varies 
in size with the amount of cultivation the tree has received. They are exported 
in large quantities from Afghanistan to India, Persia and Turkestan. In India 
the nut is a common article of food among the well-to-do classes, being fried with 
a little butter and salt and brought to the table hot. The nut is also a frequent 
ingredient of confectionery and ice-cream. It contains about 60 per cent, of 
a fatty oil which is occasionally extracted for use in medicine. \Cf. Aitchison, 
Notes on Prod, of W. Afghanistan and N.F. Persia, 1890, 166-9 ; Pharmacog. 
Ind., i., 379-81 ; Holmes, l.c. 30 ; Agri. Ledg., 1902, No. 1, 21 ; Firhoinger, 
Man. Card. Ind. (ed. Cameron), 1904, 262,] 

PI U , Linn. ; FI. Br. Ind., ii., 181 ; Prain, Beng. 368-9 ; 

Luthie, FI. XJpper Gang. P^am,;I903, L, 261-2; Cooke, FI. Pre&. Bomb., 
1903, i., 409 ; LEGUMiNOSiE. This genus comprises the grey or field pea 
and the common garden pea, both largely cultivated throughout India. 

. arvense, Unn. ; Duthie and Fuller, Field and Garden Crops, ii., 17-8, 
t. xxxii. B, The Grey or Field Pea, mattar, mattar rewari, kulon, keiao, korani, 
kuldwan, karain, ghdle, etc. According to De Candolle, this pea is wild in Italy. 
It is extensively cultivated in many parts of India, during the cold weather, in 
the same way as JP. sativwm, under which details of the method will be given. 
It produces a small, round, compressed, greenish and marbled seed, generally 
eaten as ddl by the natives. It must be carefully distinguished from khesdri ddl 
{XjatHyrvs sativum, p. 703), which it somewhat resembles. The straw is a valued 
Fodder. 
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P. satlvu , Lihn. ; DMihie and Fuller, Z.c. ii., 17-8, t. xxxii, A. The Garden 
Pea, hara~mattar, hahtahna, hvda, ahdnmay ahandUt kalon^ ahsa, sen, khandiX, 
Idr-kdna, pattanie, gundusani-ghelu, pai, etc. A more robust plant than the 
former, compared with which it is more valuable and prolific though a less hardy 
crop. It is not known anywhere as a wild plant, and is regarded by some as 
merely a variety or sub-species of J*. arveMse. ^ . 

The field and garden peas are generally considered together by writers on 
Indian crops, and the methods of cultivation explained as applying equally to 
both. In all parts of the country the pea is a rabi crop. According to Woodrow 
(Qard. in Ind., 1903, 263-6), the varieties of the white form may be sown at any 
time between May and January, if the rainfall is not over 40 inches, A rich, 
deeply cultivated soil that has been heavily manured for a previous crop and 
contains at least 5 per cent, lime is necessary for a good outturn. The area in 
Bombay for 1905-6 was 15,636 acres. As a field crop peas are sown in moist 
land in October or November, and receive, as a rule, no manure or irrigation. 
The crop is reaped at the end of February and March. Leaves and stalks are 
much valued as fodder, under the name of haltm. In Cuttack, Bengal, Banerjei 
{Agri. Cuttack, 1893, 83) states that peas grow well on loose sandy soil after 
maize. The maize crop is removed about the middle of August, and the land 
ploughed twdce or thrice between 15th August and 15th September. By the 15th 
September the land is manured with cow-dung at the rate of twenty-five 
cartloads to an acre, and then laid out in ridges and furrows at intervals of one 
foot. The seed is sown by hand, at the bottom of the furrows, then covered 
over, and the field watered every evening till the plants appear, six or eight days 
afterwards. Watering is continued for two months more, at intervals of about 
six days. About a fortnight after sowung, bamboo twigs are fixed into the 
groimd for the plants to climb on. Weeding is necessary once a month. 
Flowering commences about the 15th October, and the pods begin to form in the 
middle of November. By the middle of February the pods are dry and ready 
for harvesting. In the United Provinces, Duthie and Fuller write that both species 
of pea are largely grown in certain districts. They are not returned as a separate 
crop, but together with maaur {Lens eacuienta, p. 708) occupied in 1904-6 an area 
of 2,055,879 acres. They are sown from the end of September to the middle of 
October, and reaped in March. In the western and central districts peas are 
most commonly grown as a second crop after indigo or rice. As a rule they 
are sown on very heavy soil, which receives little if any preparation and is rarely 
manured. The seed is sown broadcast at the rate of ij to 1 maund per acre, and 
ploughed in. In the Oudh and Benares Division the crop is watered once ; in 
other localities it is not always irrigated. The cost of production per acre is 
estimated at Rs. 12-13a. for the coarse kind with no irrigation, Rs. 17-13a. for 
the firiQ kind, assuming that two waterings are given and the land is of higher 
rent. For the year ending 1902 the average outturn of peas for the province 
was calculated at 1,150 lb. per acre irrigated, and 600 lb. per acre unirrigated. 
Cultivation in the Central Provinces closely resembles that in the United 
Provinces, but the crop is never irrigated. The area in 1904^6 was 247,779 
acres ; in Berar, 10,257 acres. In the Panjdb, peas are cultivated as a field crop 
almost entirely for fodder. Seed is sown on saildb lands in October and No- 
vember after a couple of ploughings. It may be sown broadcast on the same sort 
of soil, if too moist to plough. The seed-rate is 20 to 30 seers per acre. The 
crop is pulled, not reaped, in April, and the yield is 3 to 8 maunds seed per acre. 

Uses * — The green pods are collected in many localities while the plant is 
growing, and are either cooked and eaten like French beans, or the young seed 

extracted and eaten in the same way by Europeans. The roasted green 
pods are Imown in the Panj^b under the name of dddhridn and dmidn. The ripe 
seed is also used whole, split as ddl, or ground and made into bread. In Burma 
peas are employed in the preparation of vinegar (p. 1111). The green plant^and 
also the “ straw ” are extensively used and valued as Fodder, more especially 
in the P jdb and Bombay where they are regarded equal to hay. [C/. De 
Candolle, Orig. Cult. Plants, 1882, 327-8; Bentham, Rev. of Targioni-Pozzettz, 
m Journ. Bort. Soc,, 1855, ix., 138; Asa Gray, Scient. Papers, 1889, i., 347; 
Leather, in Agri. Ledg., 1901, No. 10, 372-3 ; 1903, No. 7, 152, 165, 184-5; 
Imp. Inst. Tech. Repts., 1903, 235 ; Firminger, Man. Card. Ind. (ed. Cameron), 
1904, 172-5 ; Joret, Les PI. dans L’Antiq.^ etc., 1904, ii., 249 ; Lock, Plant 
Breeding, Peas, Circ. and AgrL Journ. Roy. Bot. Card. Ceylon, 1905, ii., pt. 3, 
No. 27 ; Bsoy, Crops of Beng., 1906, 64.] 
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POD PHYLLUM ODI, Wall. ; 11. Br. Ind., i., 112-3 ; 
Berberide^. May Apple, Duck’s Foot, American Mandrake, 'pdjpra, 
hhavan-hahra, han~Jcakri, cMmydka, wan-wdngan, etc. A small, erect, 
herbaceous plant, met with in the higher rich and shady temperate forests 
from Sikkim to Simla, Kashmir, Hazara, Tibet, the Kuram Valley and 
Afghanistan. 

Is closely allied to the American species JP. peitatuntf the source of the resin . 
of Jpodophyiitini of the British Pharmacopoeia. The resinous constituent, 
known as podophyJlin, was first prepared from the Indian root from specimens 
collected by me at Kullu and sent to the late Dr. Dymock at Bombay in 1888. 
The process adopted was that recommended in the British Pharmacopoeia, which 
consists in exhausting the drug by percolation with alcohol, concentrating the 
percolate and precipitating the resin by adding water. Podophyllin thus ob- 
tained is an amorphous powder of a bright brown-yellow colour, if procured 
from the American species, but much lighter in colour, if from the Indian. 
The active portion — podophytiotoxin — consists of an amorphous principle soluble in 
alcohol, and isolated from a chloroformic extract of the root. Although the 
chemistry of the American species has been fully investigated, little had been 
done in that direction with the Indian plant till a few years ago, when specimens 
were sent by the Reporter on Economic Products to the Imperial Institute for 
examination. At the same time the therapeutic and physiological action of the 
Indian drug were investigated by Dr. H. G. Mackenzie and Mr. W. Dixon of 
St. Thomas’ Hospital. The results of these inquiries proved that the chemical 
constituents of both the American and Indian drugs were identical and that 
the podophyllin prepared from the Indian species is as valuable a purgative as 
that obtained from Jp. peltatum. Bhaduri {Re'pt. Labor. Ind. 1902—3, 28) 

found the Indian resinoid prepared at the Calcutta Medical Stores to contain 
35’7 podophyllotoxin. The Indian drug, moreover, was found to furnish a 
larger proportion of podophyllin than the American, and to be consequently 
of greater value as a source of the resin. It is thus highly desirable that a regular 
trade in the Native drug should be established. The commercial value of podo- 
phyllin is subject to considerable fluctuation, but is generally stated to vary 
from Is. Qd. to 105. a pound in wholesale quantities. The root also contains 
a valuable dye-stuff, quercetin^ which is easy to isolate. Dunstan states that 
the separation of the dye as a by-product of the manufacture of podophyllin 
would probably repay the Indian producer. \Cf. Pharmacog. Ind., i., 69-70 ; 
iii., app., 99-101 j Henry,, Econ. Bot. China^ 1893, 25 ; Lawrence, Valley of 
Kashmir f 1895, 75, 85 ; Edgar Millard, Note on Ind. and Amer. Resins of Podo- 
^yhllum, in Pharm. Journ.y March 26, 1898, vi., 304-5 ; Dunstan and ^Henry, 
Chem. Investig. of Ind. and Amer. Podophyllum^ in Trans. Chem. Soc.^ April 
1898 ; Mackenzie and Dixon, Phsiol. Action and Therap. Prop, of Podophyllum^ 
in Edinh. Med. Journ., 1898 ; Dunstan, in Ind. For., 1898, xxiv., 321-2 ,• Imp. 
Inst. Ann. Rept., 1898-9, 22, 28, 41 ; Rept. Proc. Cent. Indig. Drugs. Comm., 
1901, i., 46, 62, 72-4 ; 211-8, 273-5, etc. ; Imp. Inst. Tech. Repts., 1903, 170 ; 
White and Humphrey, Pharmacop., 1904, 557-8, 561.] 

P G O YN A U ,Benth.^ in Wall, PL 

Bar., L, 31; B. Patchouli, Hook., /., FI. Br. Ind., iv., 633; LABiAT-as. 
Indian Patchouli, peholi, pacholi, pachdpdt, panel, mali, pachpcmadn, 
poko nilam, etc. A plant found both wild and cultivated in Western and 
Central India from Bombay and Berar southwards, and said to be the 
chief source of the Indian patchouli. The plant which afords the greater 
part of the patchouli perfume of European commerce is, however, JP. 
suave, Tenore (considered by Hooker a variety of JP. Patchouli), 
which does not appear to be met with in India at all, but to be a cultivated 
form of P. Cahlin, Benth., a native of the Philippines. [Of. Kew Bull., 
1908,81.] 

Genuine patchouli JP. s'uave) is cultivated chiefly in the Straits Settle- 
ments and Penang. The patchouli of Assam is obtained from Mie'rotcena cymosa, 
Prain, In the Central Provinces and Berar I found JP. eyneamts growing 
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in the 6eiei!-leaf houses and sold apparently by the owners to the perfume ^ 

facturers. This may be, at least partlj’', the patchouli of Bombay. Gilde\ / 

meister and Hoffmann, at all events, speak of the drug being shipped from both\^-^li^p 
Calcutta and Bombay, but of poor quality. From the differences in chemical ^ 
composition they suspect that the Calcutta herb is the Assam plant (iMT. ayntosa). 

The Bombay plant, as suggested, may be derived from the pan-house cultivation, 
but in that case the supply must be very limited indeed. On the Girnar hills, 

Kathiawar, I was shown a plant (? strohUaHtnes ijciocextiiaius, Benth.) the 
large sticky and sweetly scented buds of which were being collected to be sent 
to Bombay as a perfume (? patchouli substitute). 

The following is the method of patchouli cultivation pursued in the Straits, Cultivation. 

The soil most suitable is a stiff clay with a small percentage of silica. The land 
is trenched, the plants deposited in rows, 2 feet apart (during the wet season), 
and carefully shaded till the first crop is obtained. Two other crops are secured 
at intervals of six months, after which the plants are dug up and the land 
retrenched and manured. The crop is gathered by cutting down all but one 
stalk on each root, and placed to dry in the sun during the day and under cover 
at night. The dried stems are then made up into bales and sold. Adulteration 
with the leaves of ruhu {Ocinmim JBnsUiaitmf Linn., vaK pilosa) or with those of 
perpulut {'Vrena lohattt) is said to be common. The oil is prepared bypassing Oil. 
steam through the leaves in a large copper cylinder and condensing the distillate. 

One pikul (133-^ lb.) of the raw material yields from 24 to 30 oz. of the oil, and 
if free from the heavier stalks, about double that amount. The oil is very 
largely used in European perfumery. [C/. Sawer, Odorography^ 1892, 293-308 ; 

Kew Bull., 1897, 65 ; Gildemeiater and Hoffmann, Volatile Oils, 1900, 656-8 ; 

Thorpe, Diet. Appl. Chem., 1900, hi., 123 ; Schimmel Co., Semi-Ann. Rept., 

Oct.-Nov. 1905, 52 ; April-May 1906, 49-50.] 


P U XJ , Linn . ; FI Br, Ind., ii., 312-7 ; Gamble, Man. Ind., 

Timbs., 1902, 311-5; RosACEiE. A genus wMch contains some 21 
species within the Indian limits, including the almond, peach, apricot, * 

plum and cherry. 

P. A ygdalus, Stokes. The Almond, hdddm, hildti-haddm, vddam-hottai, bddam- Almond. 
vittulu, etc. A naoderate-sized tree, indigenous in Western Asia and occasionally 
cultivated in Kashmir and the PanjAb. 

There are two varieties, bitter and sweet, but these cannot be distinguished 
botanically. The almond yields a Gum, the haddm or Hog-tragabanth, which is Gum. 
exported from Persia to Bombay and re-exported to Europe, while from the 
fruit are obtained two Oils, an essential and a fixed. The fixed oil is procured Fixed Oil. 
by expression from the seeds of both varieties. It is clear, yellow, with an 
agreeable flavour anA is much used by perfumers, though frequently adulterated 
with gingelly, poppy or mustard oils. The essential oil is got from the bitter Essential Oil. 
variety and is known as “ oil of bitter almonds,” but according to Gildemeister 
and Hoffmann, “ only a very small amount of the bitter-almond oil of commerce 
is prepared from bitter almonds. For the manufacture of the oil, the seeds of 
the apricot (JP. armeniaca) serve almost exclusively, and the oil thus prepared 
does not appear to differ in any respect from the oil obtained from bitter 
almonds.” It is produced by submitting bitter-almond or apricot cake, left 
after expression of the fixed oil, to distillation with water, alone or mixed with 
^alt. Medicinally the almond has been used in Europe for many centuries, j^fedidne. 
but is little esteemed in India. The kernels of th^ sweet variety are largely used 
in dessert and confectionery. [Cf. Bentham, Rev. of Targioni-Tozzetti, in Journ. yood. 

Hort, Soc.j 1855, ix., 162 ; Pharmacog. Ind., i., 563-7 ; Gildemeister and Hoffmann, 

Volatile OiU, 1900, 436-42.] 

. ar eniaca, Unn. The Apricot, Mishmus, or “Moon of the Faithful,” Apricot. 
ch/uari, zardalu, khuhani, pating, kushm-dru, galdam, iser, cherkush, hdri, shiran, 
mandata, nakhter, etc. A moderate-sized deciduous tree, cultivated in the 
Western Himalaya, hardly ever ripening its fruit on the eastern section. Rox- 
burgh and Be Candolle, however, consider China its original home. Stein {Ancient 
Khotan, 1907, 131, 337, etc.) says that the labourers employed by him, in h^s 
excavations, identified the wood, found in the houses, as also in the reraai of 
orchards, being the 'ani/: (the apricot)— a plant with which they were fully 
conversant. This would fix its cultivation in ancient Khotan at least prior 
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to the closing decades of the 8th century — the date at which the last of the series 
of cities was abandoned and enveloped in sand. 

The apricot 3 delds a Gtjm similar to tragacanth, known commercially as 
Qheny~gum. A clear OiL is extracted from the seed and used in burning, cook- 
ing, and for the hair. As already explained, from the cake is obtained the bitter- 
almond oil of commerce. The seeds are brought from Asia Minor into Europe 
as “ peach kernels.” The fruit ripens from May to September, according to 
elevation. In the North-West Himalaya dried apricot forms a considerable 
portion of the Food of the people, but the fruit is also eaten fresh. By Europeans 
it is largely employed in this state for making jam, and when dried for cooking- 
The dried fruit is also an important article of trade, being brought to the plains 
of India from Afghanistan and the neighbouring hills. The emporium of this 
trade is Leh, where, according to a writer in Capital (Oct. 19, 1905), about 300 
maunds are imported annually from Baltistan of Little Tibet. The same writer 
states that in the Afghanistan khuhanis the trade is in the hands of Kabulis, who 
retail the moist stoneless fruits in the Calcutta market at 8 annas to 1 rupee per 
seer, and the dried fruit at about Rs. 1-8 per seer. Gamble states that the wood is 
handsome and used in the Panjab for various purposes, while in Lahoul and Upper 
Kunawar it is the chief firewood. \Cf. Hofimeister, Travels in Ind.^ 1848, 
392-3, 464; Bentham,“Z.o. 163; Smytliies, in Agri. Ledg.y 1894, No. 15, 6-6, 45-6; 
Ind. For,, 1895, xxi., 10-2 ; Ind. Card. y May 18, 1899, 206; Gildemeister and 
Hoffmann, l.c. 437 ; Firminger, Z.c. 245 ; Sly, Fruit in the N.W~ Front Prov,, 
in Agri, Journ. Ind^, i., pt. iii., 268-9.] 

P. Cerasus, Unn. The Sour or Dwarf Cherry, alu-hdluy gildsy olchi, jera- 
sayna, etc. According to De Candolle, tliis is a native of the region stretching 
from the Caspian Sea to Western Anatolia. In India it is cultivated in the 
Panjdb Himalaya and North-West Provinces, up to 8,000 feet. It yields a Gum 
similar to tragacanth. In Europe the kernel is used for flavouring several 
liqueurs and the fruit for making preserves, while the wood is valued by cabinet, 
musical instrument and pipe makers. [Cf. Bentham, l.c. 160 ; Smy tides, in 
Agri. Ledg.y l.c. 42, 46-54 ; Firminger, l.c. 246-7.] 

. CO unis, Muds., oar. Insititla. The Plum, alitcha ; fruit = aluy khdrd, alu^ 
hukhdray alechay bhotiya haddniy olchiy er, gardalu^ luniy alpogddd-pazhamy etc. 
A moderate-sized tree, cultivated (or indigenous) in the Western Himalaya from 
GarhWal to Kashmir, at 6,000 to 7,000 feet. It yields a yellow Gum of little 
value, which somewhat resembles gum-arabic. An Oil prepared from the kernels, 
the “ Plum-oil ” of Europe, is used for illuminating purposes. The ripe fruit is 
eaten by all classes and is much esteemed. In a dried condition, a variety, the 
Bokhara plum, is imported in quantities from Afghanistan, and is much used 
as an article of diet. It also forms an ingredient of a common chutni. The true 
plum {oar. dotnesticoL) is cultivated to a small extent in the plains of North erh 
India, but the fruit is inferior to that produced on thfe hills. Gamble states 
that the wood is smooth to work and is used in Kashmir for the fra ework 
of the so-called papier-machd boxes. [Cf. Bentham, l.c. 161 ; Smythies, 
in Agri. Ledg.y l.c. 42, 46; Woodrow, Gard. in Ind.y 1903, 306; Firminger, 
l.c. 245-6.] 

P. adus, Unn. The Bird Cherry, jamana, Ukh-ar-Uy hlo sa, hlot-kung, 
bombaksing, zamb-chulcy pdraSy kdlakdty gldar-dak, barty zurriy etc. A moderate- 
sized deciduous tree of the Himalaya from the Indus and Kuram Valley to Sikkim, 
at 6,000 to 10,000 feet (Gamble). It yields an inferior Gum and a poisonous 
Oil, which maybe used medicinally. The fruit is eaten by the Natives and 
the leaves form an excellent cattle Foddbe. The wood is occasionally used 
for making railings, agricultural implements and spoons. 

P, persica, $to/fes. The Peach and Nectarine, aru, takpo, reky mnnH, chimnd<nuy 
hem beimiy mandata, shaftaluy ghwareshtai, etc. A small tree, native of China, 
cultivated all over India, especially on the eastern side, and often found running 
wild. The tree flowers, according to elevation, from January* to May, and 
the fruit ripens between May and October. For the method of propagation 
the reader should Consult Smythies and Firminger. Like other species of 
it yields small quantities of unimportant Gum. From the kernels 
an Oil is obtained, used by the Natives of the North-West Himalaya for 
cookery, illuminating purposes, and as a dressing for’ the hair. \Gf. Garcia 
de Drta, 1563, Coll.y xlvi. ; Bentham, Z.c. 163 ; Smythies, in Agri. Ledg., 
l.c. 17-8, 42, 46 ; Woodrow, Gard; in Ind., 1903, 303-6 : Firminger, ZiC. 
242-4.]" ■■ 
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P. Puddu , Roxb. Wild Himalayan Cherry, paddam, konghi, puya, chamiari, 
amalguch, padma-hasta, etc. A moderate-sized (in Sikkim a large) deciduous 
tree, wild in the Himalaya from the Indus to Assam, between 2,500 and 7,000 
feet; Khasia hills; hills of Upper Burma; often cultivated. It yields an 
abun,dant Gum, which is not made use of, and the kernels contain an Oil similar 
to that of bitter almonds. The fruit is little eaten by JSTatives, but is sold in 
quantities to Europeans for the manufacture of hill cherry brandy. According 
to Kanjilal, the stones are made into rosaries and necklaces by fakirs. The 
wood is used in the Panjab Himalaya for walking-sticks (made of saplings, or 
root-suckers), and in Darjeeling is worked up into furniture. [Cf. The Bower 
Manuscript (Hoernle, transl.), 1893-7, 102, 104, etc.] 

P IDIUM GUYAVA, Limu ; FI Br, Ind,, ii., 468 ; Talbot, 
List Trees, etc., 1902, 166 ; Gamble, Man. Ind. Timbs., 1902, 355 ; 
Train, Beng. Plants, 1903, i., 487 ; Cooke, FI. Pres. Bomb., 1903, i., 498 ; 
Myrtace^. The Guava, amrut, peyara, madhuriam, amuk, gaya, anjir, 
zard, perala, jdmbd, guava, segapu, cova, sehe, pela, mdlaJcd beng, etc. A 
small evergreen tree, introduced from America and now cultivated and 
found semi- wild all over India. 

It is grown solely for its fruit. According to Eirminger, the best qualities 
are produced in Allahabad and its neighbourhood. Young plants are easily 
raised from seed during the rains, but propagation by layers is usually resorted 
to, and rooted suckers may also be taken from the base of the main stem. It 
requires no particular cultivation and tlirives in any soil. The tree blossoms 
during the hot season and continues to do so and to bear fruit to the end of the 
cold season. The finest fruit, however, is said to be obtained when the general 
bearing season is over. There are two varieties, one knovm as the Pear Guava, 
the other as the Apple Guava, but they are so alike that they can scarcely be 
distinguished till cut open. The fruit is eaten by all classes, but by Europeans 
is generally preferred stewed or in the form of jelly or of the well-known 
“ Guava cheese.” According to Gamble, the wood is made into spear-handles 
and special instruments. In Vellore, North Arcot, it is said to be used for lac- 
turnery, In Assam, the leaves and bark are employed in Dyeing, and in 
Bengal and the United Provinces are occasionally employed in Tanning, 
[Cf. Merian, Insect. Surinam, 1705, tt. 19, 57 ; Pharmacog. Ind., 1891, ii., 30-2; 
Duncan, Monog. Dyes and Dyeing, Assam, 1896, 41 ; Agri. Ledg., 1901, No. 9, 
346 ; 1902, No, 1, 43 ; Firminger, Man. Card. Ind., 1904, 236-6.] 

T CARPU , Linn. ; FI. Br. Ind., 238*-9 ; Prain, in J ourn. 
As. Soc. Beng., 1898, Ixivi., 123-4; also in Ind. For., 1900, xxvi., app. ; 
Gamble, Man. Ind. Timbs., 1902, 257-62 ; Prain, Beng. Plants, 1903, i,, 
411-2; Brandis, Ind. Trees, 1906, 239-40; Leouminos^. A genus of 
■great economic importance, including tbe trees which yield Gum-kino, 
Red Sanders, Andaman Redwood and Padouh. 

. dalbergloldes, Roxb. ; P. indicias, FI. Br. Ind., ii., 238 (in part). Andaman 
Redwood or padouk, chalanga-dd of the Andamans. A large tree sparingly cul • 
tivated in Bengal and Southern India. It has frequently been confused with 
the next species, a Burman plant also known by the name of padouk. 

In the Andaman Islands this “ is the principal timber tree and its wood has 
of recent years obtained a good place in the markets of Europe and America 
as a handsome wood for furniture, parquet floors, railway carriages, door-foames 
and balustrades, etc. ^ In India it hets long been in use as a gun-carriage wood, 
and stores are kept in the arsenals of Calcutta, Madras and the Kidderpore 
Dockyards ” (Gamble). Recently it has been successfully employed in England 
in panelling, and in America in the building of Pullman cars. \Cf. For. Admin, 
Bepts. Andaman Islands. / Todd, Rept. Explor. N. Andamans, 1905 ; Anderson, 
Rept, Explor. N. Andamans, Gilbert Rogers, Rept. Dept. Conservator of 

For., Andaman Islands. ; Ind. For., 1906, xxxi., 511-7; also Todd, 1906, x ii., 
681-7.] ■ 

. iuflicus, WUld. : FI. Br. Ind., ii., 238 (in part). A deciduous tree beheved 
to be indigenous in the Malay Peninsula and Archipelago ; cultivated in Moul- 
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mein, Amherst and Tavoy. This is the species hitherto supposed to be the 
source or a soui'ce of the wood Imown generally as padouk of Burma, and with 
which the previous species, was, till Prain studied these trees, 

commonly confused. The circumstances that led up to this are fully discussed 
by him [Ind. For., l.c. 6). It seems certain that the name padouk is not applied 
to JP. inaicus, and possibly that p. Utaieus is not an indigenous species anywhere 
in Burma, [Cf. Greshoff, in Nutt. Ind. FL, in Kolon. Mus., Amsterdam^ Extra 
1896, 107.] 

P, acroearpus, Kurz. Burma padouk or simply padouk. A deciduous tree 
of the eng and upper mixed forests of Burma ; Shan, Chin and Karen hills of 
Upper Burma, Pegu and Martaban. According to Prain, this species alone is 
entitled to the name Burma padouk. Gamble states that the wood is harder and 
heavier than that of p. aaibefaiouies, but, though a fine handsome wood, is 
probably not used outside Burma. 

. arsupiu , ffoxb. ; Hooper, in Agri. Ledg., 1901, No. 11. The Indian Kino 
Tree, hija^ hijasal, piasdlf liitun, murga, pedei, radat bera^ dhorbeula, hihla, 
hunij houne, dsan, vengai, pedegu, peddagi, henga, karinthagara, etc. ; the gum = 
Mrd-dokhi, ndt-kd-dammul-akhvainy kdnddmiruga-mirattam, vennap pashas etc. 
A large deciduous tree of Central and South India and Ceylon, extending 
northwards- as far as the hills of Bihar, Binda and the Kumaon Terai. 

This species yields the gum-kino of European Materia Medica. To E. M. Holmes 
is due the credit of having originated the modern interest taken in Indian kino. 
In a letter, September 23, 1895, he drew my attention to the high prices then 
ruling in Europe for the extract. He recommended that the Indian production 
should be investigated and an improved supply cautiously introduced. In con- 
sequence an inquiry was instituted all over India, and the information thus 
brought together was published by Hooper. The manufacture of kino from 
the juice of P. Mars^tpiunt is conducted in the district of North Malabar. 
The best season for collecting is the dry weather during February and March, 
when the trees are in blossom. The right to tap the trees is put up to auction. 
In other cases, the tapping is conducted by rangers under the supervision 
of the district forest officers. The following is the method of collecting 
adopted a few years ago by Mr. J. G. F. Marshall, the District Forest Officer. 
A longitudinal cut is made with an axe or knife {macha katti) through the 
bark of the tree down to the cambium, about IJ feet long, and side cuts 
are made to lead into this. A bamboo tube is then fixed at the bottom of 
the main incision to catch the juice. In about twenty-four hours the flow of 
gum ceases and the bamboo is taken down. When several of these bamboo 
tubes are nearly full, they are carried to headquarters and emptied into a large 
cauldron and boiled. During the boiling, the impurities which rise to the surface 
are skimmed off. When sufficiently concentrated it is exposed to the sun in 
shallow vessels till dry enough to crumble to pieces. It is then weighed and 
packed away in boxes. Another method, more recently adopted in North 
Malabar, is to dry the juice in shallow trays in the shade. The trays are arranged 
on tiers or shelves in a shelter constructed of bamboo, and the dust excluded by 
muslin-covered doors. The gum is poured into the trays in layers about one- 
eighth of an inch thick, and takes about seven or eight days to dry, producing 
a dark ruby kino of great purity. Marshall found the yield to be about XJ lb. 
of juice per tree, equivalent to J lb. of the dried gum, ready for medicinal 
purposes. The yield of dry kino from the liquid exudation depends on the con- 
sistence at the time of collection, but is usually 50 per cent. E. White has recently 
pointed out that the peculiar insolubility of Malabar kino in alcoholic and aqueous 
solutions is due to the action of an enzyme. From this Hooper infers that 
commercial kino is improved by boiling before evaporation to dryness (Rept. 
Labor. Ind. Mua., 1903-4, 31). 

In North Malabar alone, it is stated that about 2,000 pounds of Hno can be 
procured annually, at the price of 3 to 4 annas a potmd, but there is scarcely any 
demand for the article in India except by the Medical Store Departments of Cal- 
cutta, Madras and Bombay. In addition to its medicinal use it is said that 
kino also employed at a certain stage in the preparation of some wines. The 
drug collected in Malabar finds an outlet in the ports of Calicut and Tellicherry. 
The Native State of Travancore exports its produce through Cochin and Alleppy, 
while gum collected in South Kanara is despatched from Mangalore. Much 
of the kino is known as Cochin grain, probably because Cochin is the principal 
port of call. Gamble says “ there is a considerable demand for kino gum 
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for export, much of it going to France.” In 1897-8 the price for genuine 
“Cochin” grain was lOs. per lb.; in 1899 the price fell during the year 
from 105. to 25. per lb., and in 1900 it is said to have been sold at Is. per lb. 

In a report by Dunstan, of September 1905, the market price in London 
is stated to be 4d. per lb. Kecently the drug has been examined with a 
view to discover its value as a tanning material, and a report [Kino as Tanning Tanning ■ 

Mat, Imp, Inst. Kept., Sept. 13, 1905) was issued on the results obtained. Material. 
Dunstan considers that kino would be quite suitable for use as a tanning material, 
on a commercial scale, provided it could be obtained at a sufficiently low cost to 
enable it to compete with other tanning materials. He regards a price of about 
2d. per lb. as the limit. Experiment seems to prove that the kino prepared by 
the method of merely drying the juice in the sun is the best for use as a tan. 

The bark is occasionally employed for Dyeing. Sir Thomas Wardle found it to Dye. 
contain a brownish-red colouring matter, which produced reddish-fawn colours 
with teisar silk. In the territory of Goa it is also employed for its astringent 
properties. The leaves make an excellent Foddeb, and are reported by Mollison Fodder, 
to be specially valuable as a Manube. . After teak and blackwood, the kino Manure. 

Wood is said to be the most important in South India, and to be in great demand Wood, 
for door and window frames, posts and beams, furniture, agricultural implements, 
cart and boat building, and has also been used for sleepers. It has a high reputa- 
tion in the manufacture of double-headed drums, being regarded as specially 
sonorous. [Of. Pharmacog. Ind., i., 464-7 ; Schaer-Strassburg, Drachenhlut und 
Kino, Reprint from Proc. Germ. Pharm. Soc.^ 1901 ; West African Kino, in Der 
Tropenpflanzer., Jxme 1902, vi,, 305-8 ; Imp. Inst. Tech. Kepts., 1903, 175-6.] 

P. santalinus, Utm., f. Red Sanders Tree, Red Sandal-wood, rukhto-chandan. Red 
undum, tilaparni, ranjana, ratdnjli, tdmhada, chandana, shen-shandanam, erra-' anders 
gandhapu-chekka, gandham, rempugandha-cheke, sandaku, etc. A small tree of Wood- 
South India, chiefly in Cuddapah, North Arcot and the southern portion of the 
Karnul district. On a small area, near Kodur, in' Cuddapah, it has been very 
successfully cultivated (see p. 976). 

In former years the great use of the wood of this species was as a Dye, and Dye. 
large shipments were made annually from Madras to Europe, where it was employed 
as a colouring agent in pharmacy, for dyeing leather and for staining wood. The 
demand, however, has now greatly declined, due probably to the increase in the 
use of artificial dyes. In India it is chiefly employed in marking idols and for 
staining the forehead in certain caste markings. The value of the wood as a dye Oaste Markings, 
is due to a red colouring principle, Santalin, soluble in alcohol and ether, but not 
in water. When dissolved in alcohol, it dyes cloth a beautiful salmon-pink. 

The Wood is highly prized for house posts, and in the South Deccan is univer- Timber, 
sally employed for plough-poles and other agricultural implements. It is also 
in great demand for carved work, wood idols, boxes and picture frames. [<7/. Idols. 

Garcia de Orta, 1563, Coll., xlix. ; Pharmacog. Ind., i., 462-4 ; Hadi, Monog, 

Dyes and Dyeing in U. Prov., 1896, 81 ; Holder, Monog. Dyes and Dyeing in 
Madras, 1896, 4 ; Dutt, Mat. Med. Hind., 1900, 154 ; For. Admin. Kepts. Madras ; 

Hanausek, Micro. Tech. Prod, (Winton and Barber, transL), 1907, 252.] 

PU ICA G A ATU , Linn.; FI. Br. Ind., ii., 581 ; Gamble, d. .r., 
Man. Ind. Timhs., 1902, 377 ; Duthie, FI. Tlfper Gang. Plain, 1903, 354 ; vi., pt. i.,. 
Prain, Beyig. Plants, 1903, i., 505 ; Cooke, FI. Pres. Bomb., 1903, i., 515 ; 3 8-7 . 
Lythrace^. The Pomegranate, andr-kd-per, dhalim, madala, ddrd, 
jaman, dddam-nu-jkdda, mddalai, danimma, mdtalan, thale, etc. A sbrub 
or small tree wild in the Suliman Range between 3,500 and 6,000 feet, 

Salt Range and West Himalaya. 

In many parts of India and Burma it is cultivated for its fruit, which, how- pruit. 
ever, acoordmg to Firminger, is not to be compared with that brought down 
annually by Afghan traders from Kabul. It is not particular as to soil, is said 
to succeed even in the driest, but does not thrive in very damp cHmates. To 
yield good fruit, it must be manured every year, preferably in December. Plants 
may be multiplied either by seed, by cuttings, or by layers. The best method is propagation- 
to raise seedlings and graft on them, when of suflioient height, from trees of a 
superior kind. It bears fruit principally during the cold season. Before the 
fruit is a quarter grown, it is frequently penetrated by a caterpillar which de- pesta, 
vours the interior and causes the remainder to rot. To prevent this, when still 
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THE APPLE 

small, it should have the calyx cut clean off and then be tied up loosely in a 
piece o£ linen cloth. When ripe it is about as large as a full-sized apple, with a 
hard rind of a brownish-red colour. The quality varies in different localities. In 
the Lower Provinces and Bengal it is inferior to that of the North-West and 
hilly regions. By the Natives, a cooling sherbet is made of the pulp, and from 
remote times it has been valued for its medicinal properties. 

In various parts of India the flowers are used as a red Dye, while the as- 
tringent rind of the fruit and the bark are valuable Tanning materials. The 
Wood is not used for any purpose, but according to Gamble might be substituted 
for boxwood. [C/. Merian, Insect. Surinam, 1705, tt. 9 and 49 ; Pharmacog. 
Ind., 1891, ii., 44; Cameron, For. Frees of Mysore and Goorg, 1894, 150-1,* 
Monographs, Dyes and Dyeing: — Duncan, Assam, 1896, 42 ; H&di, tl. Prov., 
1896, 80 ; Fawcett, Bomb. Pres., 1896, 34 ; Russell, Cent. Prov., 1896, 14-5 ; 
Agri. Ledg., 1902, No. 1, 43-4 ; Woodrow, Qard. inind., 1903, 319-20 ; Firminger, 
Man. Card. lv:d., 1904, 234-5.] 

PY U , Limi. ; FI. Br. Ind., ii., 372-80 ; Gamble, Man. Ind. Timbs,, 
1902, 321-4 ; Eosace.ze. A genus of moderate-sized trees, occurring in 
the Himalaya, Kbasia bills and Burma. Several bear edible fruits, of 
wbicb tbe best known are tbe apple and tbe pear. In tbis place may be 
mentioned tbe closely allied plant Ci/donia vtilgaris^ Bers . — tbe -^wmce 
or hilu — a small tree cultivated in tbe Western Himalaya. 

. CO unis, Linn. The Common Pear, nashpdti, nak, kishta, hahira, tang, 
amrud, eharkeint, li, etc. A small tree blieved to be wild in Kashmir, cultivated 
throughout the Himalaya, on the Nilgiris, at Bangalore and elsewhere in South 
India. 

The pear-tree thrives well inmost parts of India, and is easily propagated by 
layering or grafting. The latter operation should be performed in February or 
March. Cuttings will also strike root if put down in February during the rains. 
The fruit ripens about August or September ; as a rule, the tree does not come 
into bearing before it is ten years old. A full account of the method of cul- 
tivation on the hills is given by a writer in Indian G^ardening' (Feb.-March 
1899). The fruit of the ordinary hill-pear is generally hard and flavourless, and, 
though eaten by Natives, is little used by Europeans except for cooking pur^ 
poses. In Kangra and the lower inner ranges of the Himalaya, pears from 
imported European stocks are grown to great perfection, and the produce is 
exported to the hill stations and the plains. In Europe the Wood is prized 
for engraving and turning, but especially for drawing implements, such as 
set-squares, etc. \Cf. Bentham, Bev. of Targioni-Tozzetti, in Journ. Hort. Soc., 
1855, ix., 158; Smythies, in Agri. Ledg., 1894, No. 15, 5, 34-47 ; Coldstream, 
Bept. on Fruit Cult, in Simla Diet, and Kullu, 1894, 7, 14 ; Woodrow, Card, 
in Ind., 1903, 308 ; Firminger, Man. Qard. Ind., 1904, 249-50.] 

P. alus, Linn. The Apple, seh, kushu, sher, tsunt, sdn, ching, U, pdlu, manra, 
sevu, etc. A moderate-sized tree indigenous in Eastern Europe and possibly 
also in the Western Himalaya, between 5,000 and 9,000 feet ; largely cultivated 
in the Himalaya, the Panjdb, Sind, North-West Provinces, Central India S'pd 
the Deccan. Stein discovered apple-wood {alma) used in the house-construction 
of ancient Khotan (see the remark regarding the Apricot, p. 905). 

In India, apple-trees are propagated by layering and grafting on the common 
country, or long acclimatised stock. Firminger, quoting General Jenkins, states 
that cuttings may be planted in January and February near water and also 
during the rains. When they shoot strongly they should be planted out and 
cut down to two or three buds, and of these the strongest shoot only should be 
allowed to grow. This should be trained straight up to a height of about three 
feet. Grafting takes place in March. A gravelly soil is most suitable. The best 
fruit is produced in the Kangra Valley, whence it is ext)orted in quantities to 
Simla and the plains of India. The traffic from Kashmir to Rawalpindi and the 
PanjAb generally has become a large and important one. Government orchards 
have been established in Kumaon, where apples of choice English sorts are 
successfully grown. The Municipality of Simla has also made an effort to utilise 
as an orchard the tract of hills reserved as the catchment area in water supply. 

{Agri. Journ. Ind.', 1907, ii., pt. i., 70-3) reviews the available information 
regarding the apple cultivation of the hills of India. In Afghanistan, he tells us, 
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the apple is raised from seed and is not grafted. Baber {Memoires (Leyden & 
Erskine, transl.), 281) mentions the apples of Kabul. In the Shan States 
{Burma) the apple is grafted on to ifocf/nin indica. [(7/. Bentham, l.c. 159 ; 
Symthies, in A^ri. Ledg., l.c. 3-5, 45, 38-41 ; Fruit Cult, on the Hills, in Ind. 
Card., Bee. 1, 1898, to Feb. 16, 1899; Woodrow, l.c. 306-7 ; Firminger, l.c. 247-9.'] 


Q 

QU CU , JLi7i7i, ; FI. Br. Ind., v., 600-19 ; Gamble, Man. Ind. 
Timbs., 1902, 671 ; Prain, Beng. Plants, 1903, ii., 986-7 ; Brandis, Ind. 
Trees, 624-33 ; CuPULiFEKiE. A large genus of important forest trees 
attaining tbeir greatest Indian development in tbe Eastern Himalaya, 
the Kbasia hills and Manipur. Thirty-one species occur in India and 
Burma. 

latata, Undl. The Green Oak of the Himalaya, moru, tilanyaa, hilonj, 
ramahing, kdli ring, chora, parungd, ban, karah zaih, etc. A large, nearly de- 
ciduous tree of the inner Himalaya, extending westward to Afghanistan and the 
Safedkoh, eastward to Nepal, usually at 7,000 to 9,000 feet. 

According to Brandis, the wood is durable, and used for building, agricultural 
implements, axe-handles and jampan poles. Gamble states that in the Tons 
Valley Sleeper Works it is the best wood for making the runners of the sledges 
used in the extraction of the deodar timber. In the Simla district it is exten- 
sively used in the manufacture of charcoal. The leaves and shoots are . also 
regularly lopped for fodder, and the bark has been tried for tanning. [Cf. 
Hooper, in Xedg., 1902, No. 1, 55.] i 

. incana, ftoxb. The Grey Oak, bdnf, aila, supdri, rin, vari, mdru, karahu, 
shindar, serei, daghunhdn, etc. A large evergreen tree of the Himalaya from the 
Indus to Nepal at 2,000 to 8,000 feet ; also the Shan hills, Burma. 

According to Gamble, this is perhaps the best known of Indian oaks, and is 
one of the most common trees near the hill stations of Simla, Mussourie, Naini 
Tdl, etc. The wood is little used for timber as it warps and splits badly, and is 
rarely straight, but it is occasionally employed in building and for agricultural 
implements. Its chief use is as fuel, both as firewood and charcoal. The bark 
yields a reddish-fawn colouring matter and is employed for tanning purposes. 
In 1894 Prof. Trimble examined the barks of various Indian oaks and found 
this one contained by far the largest quantity of tannin, viz., in the ^y bark, 
23*36 per cent. [Gf. Agri. Ledg., l.c. 55,] 

. la eUosa, Smith. The ahalahi, pharat-ainghali, budgrat, buk. A very large 
evergreen tree of the Eastern Himalaya from Nepal to the -Baphla hills at 
6j000 to 9,000 feet ; Manipur at 7,000 to 8,000 feet. Is said to be the finest and 
most important tree of the Darjeeling forests, reaching occasionally 100 to 120 
feet in height. The timber is durable, if not much exposed to wet, and is \ised 
for posts and beams in the construction of houses and bridges, for doorposts, 
window-frames and rafters. It is also an excellent fuel. In Darjeeling the bark 
is used for tanning. \Cf. Agri. Ledg., l.c. 55.] 

. Idsltanlca, Lam. ; Q.i infectoria, Oliver. The Gall or Dyer’s Oak, na- 
juphul, mazu, mdyd, machakai, pyintagar-rethi,^^ic. A middle-sized tree or shrub, 
native of Greece, Asia Minor and Syria, extending to Persia, whence the galls 
are imported into India. . These are excrescences caused by an insect puncturing 
the twigs and depositing its ova. They are extensively used both as a dye 
and medicine. In dyeing they are boiled in water till about three-fourths of the 
water is evaporated, and the cloth is then dipped in the decoction. Medicinally 
they are used either in the form of a powder or as an ointment. {Gf. Pharmacog. 
Ind., 1893, iii., 360-4 ; Hadi, Monog. Dyes and Dyeing, U. Prov., 1896, 83.] 

. se ecarplfolla. Smith. Common Brown Oak of the Himalaya, gheai, karahu, 
Jekarm, b char, jangal ka parungi, kreu, aauj^ etc. A large evergreen tree of the 
inner Himalaya extending, westward tp the safedkoh and Afghanistan, eastward 
to Bhutan and the hills of Manipur, usually at 8,000 to 12,000 feet. 

According to Gamble, the timber of this species is not in great demand, but 
isfof good quality, strong and durable. It is an excellent firewood and yields 
charcoal of the best description. The leaves and young shoots are plucked for 
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THE RADISH 

fodder and employed for litter. In spring the monkeys often do much injury to 
the tree by tearing down the topmost branches to get at the young shoots. The 
leaves have also been found suitable for feeding the Chinese silkworm (Anthersea 
pernyi, see p. 1005). [Cf. Itev, For. Admin. Brit. Ind., 1897-8, 53.1 A supply 
of living cocoons was procured in 1898 and distributed partly to Darjeeling and 
partly to Chakrata. Those sent to Darjeeling failed, but some 5,000 larvsc were 
hatched from the supply sent to Chakrata. They were fed at first on the hdn 
oak, but did not flourish and were removed to Deoban, at an elevation of 
8,000 feet, and finally fed on the karahu oak, on which they were much more 
successful. The bark yields tan, but in much smaller quantities than that of 
Q. inean^t. [Cf. Ind, For., 1894, xx., 452-3 ; 1895, xxi., 149-51, 264-5.] 
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APHANU ATIVU , Zinn. ; FI. Br. Ind., i., 166 ; Prain, 
Bang. Plants, i., 1903, 223 ; Duthie and Fuller, Field and Garden Crops, 
pt. iii., 14: ; Duthie, FI. Upper Gang. Plain, 1903, i., 48 ; Crucifer.®.' The 
Radish, midi, muro, mula sinki, tara mira, mungra, maguni-gadde, mullangi, 
hili, lolak, etc. An annual herb, cultivated throughout the plains of India 
and in the Himalaya up to 10,000 feet. The Rat-tailed Radish (J?. 
cmidatiiSy Linn.), is commonly cultivated in Western India and the 
Panjah. 

According to Roy {Crops of Beng., 1906, 142-3), high and well-drained sandy 
loam is invariably chosen for radish cultivation. All tlirough the rainy season 
and after, the land is frequently ploughed and thoroughly pulverised in pre- 
paration for this root crop. The seed is sown from the middle of August to the 
middle of November, 1 seer per acre, and the field is immediately harrowed. 
Cow-dung manure at the rate of 50 maunds per acre is applied directly after 
sowing. The crop is weeded and irrigated at intervals, and a month After sowing 
is ready for harvest. In many parts of the country it grows larger than an average 
good-sized carrot, and is eaten more as a vegetable than as a flavouring ingredient 
in salad. There are, in fact, several distinct cultivated races, the radish most 
common in Bengal being a long tapering root of a purplish rather than a scarlet 
tint. Roxburgh’s description is admirable. “ The root,” he says, “ grows to the 
size of a man’s leg, or more, and is only half immersed in the soil.” Duthie and 
Fuller allude to its value as a famine food, a crop being rapidly obtained on 
the climatic conditions proving favourable. The root is eaten both raw and 
boiled, and is occasionally pickled; 

The radish is cultivated not only for the root, but also for the young seed- 
pods and the leaves, all of which are eaten. The unripe pods (especially of the 
rat-tailed radish) are boiled and eaten with ghi or cooked in curries, and are 
also sometimes pickled. Both roots and seeds yield on distillation with water 
a small amoimt of a colourless sulphuraceous Oil heavier than water. This 
is used medicinally. A special form is in fact cultivated in Sylhet on account of 
the sweet oil obtained from its seeds (see Daucus, p. 491). [Cf. Bentham, Be?;, oj 
Targioni-Fozzetti, Journ. Hort. Boc., 1855, ix., 146; PTuirmacog. Jrwi., i., 129 ; 
Basu, Agri. Lohardaga, 1890, pt. i., 77 ; Banerjei, Agri. Cuttack, 1893, 114r-5 : 
Dunstan, in Agri. Ledg., 1899, No. 12, 137, 144, 150 ; Gildemeister and Hoffmann, 
Volatile Oils, 1900, 417-8 ; Woodrow, Card, in Ind., 1903, 161-2 ; Firminger 
ikfan. Card. Ind., 1904, 189-90; Joret, Les PI. dans ZAntiq., etc., 1904, ii., 265.] 


D.E.P., 

Vi., pt. i., 
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U I, WaU. ; FI. Br. Ind., v., 56 ; Polygonace® 

The Rhubarb, i?inc?t-revancl/ chini, dolu, padam-chal, cJiukri, archu, chutidl 
kliahiurri, parnhash, dtsii, ndttu-nianjat-chinak-kisliangu, 

Found wild in the sub-alpme Himalaya of Nepal and Sikkim at altitud 
of 11,000 to 12,000 feet, and is usually considered to be the source of the sc 
called Himalayan Rhubarb. Commercial rhubarb, known as Chine and Eae 
Indian, is said to be obtained from . officinale and . patwtatit.m, which gro-' 
in South-East Tibet and North-West China. [C/. Prjevalski, Mongol' , 187< 
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ii., 81-6, and note to same by Sir H. Yule, 291-8.] Both Garcia de Orta and Lin- 
schoten state that rhubarb is brought from China (Tartary) through Persia and 
thence to India. The officinal part of the plant is the decorticated and dried root 
or root-stock. Himalayan rhubarb is usually stated to be of little commercial 
importance, and the rhubarb sold in the bazars of the plains is ordinarily affirmed Sold in the 
to be of an inferior grade to the Chinese drug, and still more to that imported 
from London. Considerable quantities are, however, annually conveyed to the 
plains from the Kangra district of the Panjab. An inquiry in 1894 revealed the 
fact that the exports from that valley came to about 1,000 maunds a year. Exports from 
Purther, it was stated to be largety used in the fabrication of certain external Kangra. 
applications {Pres. Add. Med. Congress, Calc., 7). It is remarked in the Phar- 
macopoeia of India that were the Himalayan rhubarb cultivated with due care, 
there is reason to believe a drug equal to the Chinese or Turkey rhubarb might 
be obtained. \Cf. Paulus Mgineta (Adams, transl. and Commeint.), hi., 316 ; 
app., 478-80 ; Jfcswa (ed. Marinus), 1562, 50; Garcia de Orta, 1563, Coll., 
xlviii. ; Linschoten, Voy. E. Ind., 1598 (ed. Hakl. Soc.), ii., 101-2 ; Boyni, 

FI. Sin., 1656, S; Du Halde, Hist. China (Engl, transl.), 1736, i., t. 17; Turner, 

Emb. to Tibet, 1800, 394 ; Milburn, Or. Comm., 1813, ii., 516-7 ; Pharmaoog. 

Ind., hi., 152-7 ; Henry, Econ. Bot. China, 1893, 32-3 ; Ind. Mils. Ann. Bept., 

189^5, 31 ; Hesse, in Agri. Ledg., 1896, No. 29, 289, etc. ; Rept. Cent. Indig. 

Drugs Comm., 1901, L, 144.] 

I OPHORA MUCRONATA, ; FI. Br. Ind., ii., D.E.P., 

435 ; Gamble, Man. Ind. Timls., 1902, 332-3 ; Prain, Beng. Plants, i., 475 ; 
Rhizophore.®. The Mangrove, hhora, rdi, hunro, upu-poma, hyu, '' ' 

halcan, etc. A small evergreen tree of the muddy shores and tidal creeks ^ ‘ 

of India, Burma and the Andaman Islands. 

The Babk is exported from IMergui to Rangoon, and a considerable trade is Bark, 
also done in it from the Perak coast. It yields a Dye and Tan, Samples of nye'and Tan. 
bark of J*. ^lueronatu -were sent to the Imperial Institute in 1899 {Imp. 

Inst. Tech. Bepts., 1903, 186-90), and wore found to vary greatly in yield of 
tannin, one sample giving over 27 per cent., while another gave only 4 per cent. 

An extract, prepared presumably from the former sample, contained 76 per cent, 
tannin. In the Report of Forest Administration in Burma (1904-6, 19), mention 
is made of the establishment of a tannin factory in accordance with a system Tannin 
recommended by Dunstan. So far the extract thus prepared sold at less than factory, 
it cost. For dyeing cotton, an extract was declared superior to that of other 
mangroves, but much inferior to the best qualities of cutch. The fruit is said I'ruit. 
to be sweet and edible, and a Hght wine is made from the juice. From the aerial 
roots, salt is occasionally extracted. The wood is reported to be good but rarely Timber, 
made use of, [Gf. Ind. For., 1897, xxih., 413 ; Hooper, in Agri. Ledg., 1902, 

No. 1, 36-6 ; Grass, Berichte iibcr Land-und Forstwirtschaft in Deutsch Ost Afrika, 

1904, h„ 178-9, 182-5 ; B%dl. Imp. Inst., 1906, hi., No. 4, 345-62.] 

HU , Limu ; FI. Br. Ind., ii., 9-12 * Gamble, Man. Ind. Tmhs., D. .P., 
1902, 207-10; Bprandis, Ind. Trees, 1906, 196-9; Anacardiaoe^. A IgtPgQg’ 
genus of trees or shrubs, indigenous chiefly to the warmed temperate 
regions of both hemispheres. All are highly astringent and used as tans. 

Some twelve species are natives of India and Burma. 

. Ooriarla, Unn. The Sumach Tree of Europe, tatraJc, mutchli, sunioh, European 
etc. A small tree, wild in the Canaries, Madeira, the Mediterranean region. Sumach, 
eastward to Afghanistan; often extensively cultivated. Inzenga (Ann. di 
Agri. Sic., etc., Palermo, 1852) wrote an inberestiog paper on the cultiva- 
tion of this plant (translated into English by Sir H. Yule, in Bdinb. Bot. Soc. 

Trcma., 1867-8, ix., 341-55). 

The leav contain a colouring matter, and together with the twigs are largely Tanning, 
used in urope for Tanning. They are also imported into India, usually from 
Sicily, for use in the large European ta eri . Morocco leather is tanri^ with Moreno 
this material, d it is uallyheld to be one of the best ta for leathers intended 
tor use in bookbinding. In the Kew BuUetm (1895, 293-6) an account :: of the 
manufacture of d trade in Sicilian sumach, is given. The .leav ripen tibout 
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A JAPANESE LACQUER 

August, when the plant is cut down, spread on the field to dry, and the leaves 
stripped ofi and conveyed to the mills. Here the leaves are sepsirated from all 
foreign admixtures and are then ground to powder. This powder is again sub- 
jected to a purifying process, after which it is ready for exportation and use 
as a tanning material. The real sumach is locally known as “ strong,” in con- 
tradistinction to a similar plant Imown as “ sommacco the leaves of 

which are smaller and of less strength than those of the former, in the adultera- 
tion of which they are largely used. [<7/. Journ. Soc. Chem. Indust., 1902, xxi., 
1207 ; Priestman, Micro. Exam, of Sumach Adulterants, in Journ. Soc. Chem. 
Indust., 1905, xxiv., 231-3; Hanausek, Micro. Tech. Prod. (Winton and Barber, 
transh), 1907, 300.] 

. Cotinus, Linn. The Elm-leaved Sumach, tunga, chanidt, ami, pddn, 
hauru, largd, manu, darengri, erandi, etc. A shrub or small tree of the Suliman 
Bange and Western Himalaya to Kumaon, ascending to 6,000 feet. Throughout 
the area of its indigenous habitat, leaves, bark and wood are all used in Dyeing 
and Tanning, but whether they could be utilised on a commercial scale for this 
purpose is doubtful. Gamble states that the Wood is employed in South Europe 
for inlaid work and makes pretty carvings, picture-frames, etc. In the Himalaya, 
baskets are made of the twigs. [Cf. Henry, Econ. Bot. China, 1893, 42 ; Britton 
and Brown, Illust. El. Northern United States and Canada, 1897, ii., 389 ; Hooper, 
inAgri. Ledg., 1902, No. 1, 21 ; Hanausek, l.c. 246-50.] 

. suceedanea, Unn. The Wild Varnish Tree, arhol, lakhar, shash, tatri, 
raniwalai, serhnyoh, dingkain, arkhar, choklu, hala, etc. The galls are known as 
kakar-singi (kakar = the barking deer and singhi or singi = horns), but the true 
galls of that name appear to be those of JPistaeia hhiitjak. A small deciduous 
tree of the Himalaya, from Jhelum to Assam, at 2,000 to 8,000 feet. 

Kaempfer calls this the Wild Varnish Tree, and says that in Japan the stem 
of this, as well as of xt. ve^micifera, is incised and the exudation collected for the 
manufacture of the varnish used in Japanese lacquer- work. In Japan the 
fruits are crushed, boiled, mixed with the fruit of another tree (said to be Meiia 
A-xeUarach), and pressed while hot. A wax is thus produced which is made 
into candles and sometimes sent to Europe under the name of “ Japan Wax.” 
The horn-like galls caused by insects on the branches and young shoots are sold 
as a substitute for those of J^ifitada and are used medicinally. [Cf. Lawrence, 
Valley of Kashmir, 1895, 76; The Bower Manuscript (Hoernle, transL), 1893-7, 
26, 98 ; Dutt, Mat. Med, Kind., 1900, 140.] 

. vernieifera, do. This is the species which yields the famous Japanese 
Varnish. It grows all over the main island of Japan, and also in Kinshin and 
Shikoku, but it is from Tokio northwards that it chiefly flourishes. Efforts have 
been made to cultivate it in India, but without much success. The trees are 
propagated either by seed sown in January or Eebruary, or by cuttings from the 
roots of vigorous young plants. The juice, from which the varnish is obtained, 
is collected by making incisions on the stem, the punctures being repeated 
every* fourth day at successively higher parts. The juice which oozes out is 
scraped off with a flat iron tool. When the tree has been tapped to its top- 
most branches, it is felled and cut into lengths, which are tied into faggots 
and steeped in water for ten to twenty days, after which the bark is pierced 
and lacquer collected in the same way as from the living stem. The juice 
thus collected is a tenacious fluid of a grey-brown colour. It is allowed to 
stand and settle, a skin forms over the surface, the better qualities rise to the top 
and the impurities sink. By stirring in the open air, the lacquer dries, absorbs 
oxygen and gains a brilliant black colour. The articles lacquered are invariably 
of wood. The varnish is spread in coats of increasing flneness, the surface being 
repeatedly ground down with hard charcoal and polished with the ashes of deer’s 
horn, and relacquered again and again. The pattern, says Dr. Dresser {Edirib. 
Review), is sketched on fibrous elastic paper, which is warmed and fitted to the 
surface to be decorated, when the pressure of the hand is enough to transfer the 
pattern. If the pattern is to be in gold, the outline is then followed by a fine h 
pencil dipped in lacquer, which acts a size. When this has so far dried as to be 
sticky, gold-dust is shaken on it from a spoon. From Rein’s detailed account, 
it would appear direct painting of the patter is also practised for the higher 
class works. [Cf. Rein, Indust, of Japan, 1889, 338-78 ; Quin, Lacq. Ind t. 
of Japan, in, Trop. Agrist., Dec. 1882, ii., 514-7 ; He y, Econ. Bot. Chi , 
41 ; Ernest Hart, Canton Lect., May 27, 1896, in. Journ. Soc. Arts, Sept. 13, 1896, 
876-6 ; Journ, Soc. Arts., Sept. 11, 1896, 808-9 ; Thorpe, Diet. Appl. Chem., ii., 
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1899, 374 ; Kew. Bull., 1904, 7-9 ; 1906, 138 ; Hosie, Bept. on Prov. Ssu'ch^uayi, 

1904, 20 ; Illust. Acc. of Tree and Lacquer in Indo-Chine, Bull. Ecoyi. L^ Indo-ChinSy 

1905, viii., 600 ; Tschirch, Die Harze und die HarzbeJidUer, 1906, ii., 851-85.] 

RIOINU CO MUNI , Linn. ; FI Br. Ind.y v., 457 ; Euphor- 
BiACE.^:. The Castor-oil Plant, Palma Christi, Ricin de Palma Christi, 
crand, erand, randy hherenday hindi, eri, areta, orer, raJc-lop, anrar, gaha or 
^ara, grundi, nerinda, rendi, harnauli, hazanjir, herdn, md, rund, amanakkam, 
kotteiy amadan, amdiy haralu, hesu, TcyetsUy etc. These vernacular names 
are mostly derived from the Sanslcrit eranda and ruvuka, with the 
alternative vatari (= anti-rheumatic). The Arabic hUrva, the Persian 
beddnjir, the ancient Greek kiki and the kroton (Herodotus, ii., ch. 94) 
have had little, if any, influence on the origin of the existing Indian 
vernacular names. The name Palma Christi is used by Holland in his 
translation of Pliny {Nat. Hist., 1601, 433). 

A native of the tropics, where it exists as a perennial bush or small 
tree. Is in warm temperate tracts an annual and ascends the Indian 
hills to altitudes of 6,000 feet. Its cultivation seems also restricted by 
excessive moisture, the plant becoming again an annual (within the 
tropics), thus allowing of cultivation in the drier months. Rainfall 
after sowing, however, seems essential to liberal germination. It prefers 
well-drained loams, hence loose sandy or heavy clay soils are alike un- 
suitable. It is an exhausting crop, especially on the soil resources of 
nitrogen. Is exclusively propagated by seed, and in India, when grown 
as a pure field crop, is generally regarded as precarious, owing to 
its liafchty to being completely devoured by caterpillars. Mackenzie 
{Eri Silk-worm, Cachar Exper., 1889, in D.E.P., vi., pt. hi., 165) 
mentions a case where 30 acres were completely defoliated by 
caterpillars. 

istory. — Cultivated throughout India and naturalised here and there near 
habitations, distributed throughout the tropics generally, but probably in- 
digenous to Africa. It is not, however, uncommon to discover it in the scrubby 
jungles of the outer Himalaya. Duthie speaks of it as naturalised in Merwara ; 
it has beeiT reported as wild and never cultivated in Upper Burma and univer- 
sally self-sown in Assam — that is to say, in the gardens and waste lands, where 
its leaves are used to feed an undoubted indigenous silkworm. Taylor {Topog. 
and Stat. Dacca, 1840, 59) speaks of castor as foimd in the uncixltivated parts 
of the district. In the Susruta A'^yurveda, references to the plant are made 
in such terms as to preclude the possibility of the passage in . question denoting 
an imported drug. Two varieties, a red and a white, are described, thus showing 
personal acquaintance with the plant. Its oldest Sanslcrit name, eranda, has 
passed into the most diverse languages and dialects of India (Dutt, Mat. Med. 
Bind., 1900, 231). 

Uioscorides tells us that it was called kroton from the resemblance of the 
seed to the dog-tick, and it is significant that both the plant and the tick bear 
the name Picinus in Latin (Pliny, Hist. Nat., xi., 34 ; xv., 7). Galen, Paulus 
.iEgineta, Mesua, etc., mention the purgative property of the oil. Avicenna, 
Rh es and other Axab writers add that it is a good application for cutaneous 
disc es and in rheumatism. But it would almost seem as if the Auabs had made 
acquaintance with the plant from India, since they call it siinaim-el-hindi (Sesamum 
of India), and, as pointed out by the authors of the Pharmacographia Indica 
(iii., 302), the properties signed to the plant by the Arabs are those attributed 
to it by the Sanskrit authors. Pliny, moreover, speaks of the plant as not so 
very long ago introduced into Egypt. 

Pew of the early European travellers in India, however, make any reference to the 
plant. Garcia de Orta and Linscho ten are silent. Alton (Hor^. Kew, 1789, iii., 377) 
mentions that it was cultivated in England in the time of Turner, 1562. Bheede 
speaks of castor cultivated in Malabar, especially in sandy situations. Loureiro 
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THE CASTOE-OIL PLANT 

refers to it as both cultivated and uncultivated in Cochin-China, while Bumpliiue 
says it grows in Java, being raised in large fields which thus afford much oil. 
It would appear that the medicinal oil of the West Indies was imported into 
India for fully half a century prior to any mention of the Indian-grown oil-seed 
or oil being recorded as exported. In 1761 Lewis spoke of the Palma Christi 
seeds being rarely found in the English di'Ug-shops and the oil scarcely known. 
In 1764: Peter Canvane, a physician in the West Indies, published a Vusertation 
on the Oleum Palmoe Christi, etc., giving Oleum Ricini, in which he strongly 
recommended its use as a gentle purgative. It was shortly after 1788 admitted 
into the London Pharmacopoeia. Woodville (Med. Bot., 1790 (ed. 1832), lii., 
624r-8) speaks of the oil as having lately come into frequent use. It was at 
the time obtained from Jamaica. In 1804 India imported 20,207 lb. of the 
oil, and as late as 1808 took 3,503 lb. Gradually, however, it seems to have beeix 
discovered that India itself produced the medicinal oil, and the exports in 1811$ 
were valued at £610, and in 1819 at £7,102. Fifty years later, the exports of 
the oil had expanded from 2,000 to 100,000 gallons. No mention is made of the 
traffic in the seed, but it is thus evident that the European demand for tins oil-seed 
and oil from India is quite modern. [C/. Joret, Les PI. dans L'Antiq., etc.,. 
1904, ii., 270.] 

CULTIVATION. 

VARIBTIBS AND CULTIVATED RACES. — Botanical writers allude to the 
multiplicity of forms that exist as proof of the antiquity of cultivation- Muller 
(in De Candolle, Prod., xv., pt. ii., 1016-21) forms sixteen varieties or rather 
cultivated states that merge from the one to the other, but which are often 
agricultural forms of considerable value. Koughly, these have been grouped by 
most writers under two great types — (a) a tall bush or small tree of perennial 
growth, usually planted as a hedge or in lines through the fields wliero it afforde 
desirable shade to other and more valuable crops. This gives a large seed with 
an abundance of inferior oil, (6) The other, an annual plant sometimes grown 
as a pure crop, though more frequently in mixed cultivation. It gives a Binall 
seed, the better qualities of which by an expensive and more careful process of 
expression afford the superior qualities of the oil of commerce, some of the finer 
grades of which constitute the medicinal oil of European pharmacy. The 
formei. from its being extensively used in India for illuminating purposes, is 
often called “ Lamp Oil,” but it also finds a place as a valued lubricant. 

Frequent mention is made, by writers on this subject, of a third important 
grade, namely a castor which by special selection has come to yield a seed that 
contains no poisonous principle, the oil of which is edible. Smith (Oontr. Mat. 
Med. China, 1871, 65), for example, says that a “ species or variety of jkicIh*!#* 
is said to have smooth fruit and to be innocuous.” In Ahmadabad I collected 
(in a garden) a perfectly smooth-fruited form, the leaves of which were suffused 
with a white farina that gave them a remarkable glaucous appearance. I was 
told the oil of that plant could be used in cookery. 

Bengal. — Mukerji (Handbook Jnd. Agri,, 1901, 276-86) says that cultivation 
is cluefly in the Patna and Bhagalpur Division. There are three forms grown — 
a small, a medium, and a large-sized plant. The first and last are sown in May 
to July and grown with some bhadoi crop. The seed is ripe in January and 
February- The winter variety is sown in September and gathered in March- 
April. This yields a larger proportion of oil than the bhadoi crop. On dearah 
lands the cost of cultivation is little and the yield large. Bed soils situated a1 
the foot of the hills are specially chosen, but it is an exhausting crop, and shouk 
not b© grown more frequently than once ©very five or six years. It is nevei 
irrigated, all the- cultivation deemed necessary being a ploughing between th( 
rows of plants to keep the weeds down. PicMng usually takes place from th< 
seventh to ninth month after sowing. When grown with other crops the yield o 
cleaned seed per acre is about 250 lb., and when grown by it If, 500 to 900 lb 
It is generally held that the large-seeded varieties yield the best ordinary lubrica 
ting and lighting oils, and that the smaU-seeded afford the finer grades, especial!; 
those used for medicinal purposes. [O/. Banerjei, Agri. Cuttack, 1893, 88-9 
Boy, Crops o/Ben^., 1906, 84-6.] 

Assam.-— Basu,^ writing on the possibility of castor being grown in cor 
junction with indigo and tea, says that in the Assam valley it is never grow 
for its seed, but always for the leaf, winch is used for feeding the eri silkwori 
(p. 1005). There are two varieties of the plant (a) the era and (5) the Bengali er< 
The former is indigenous and the latter introduced— a taller and stouter plan 
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iGenerally the crop is allowed to be self-sown, and is found in small patches in the 
gardens of those who rear the silkworm. The seed is allowed to shed and run 
waste, but occasionally careful people collect and sell it. The plant is found 
everywhere in Assam, though much less abundant in the Surma valley. It is 
also grown by certain of the hill tribes, such as the Garos, Mikirs, Kukis, chiefly 
also for rearing the silkworm. Hindus do not engage in the production of en 
silk, and its traffic is mainly in the hands of the Kacharis and Meches in the north 
of the Kamrup, Goalpara and Darrang districts, and accordingly the plant is 
most prevalent in the tracts of coimtry occupied by them. But it is nowhere a 
regular field crop. Ho oil is extracted from it in Assam. In Tezpur and 
the Khasia and Jaintia hills, experiments were conducted, but the crops were 
destroyed by insects to which the plant is peculiarly prone, hence the opinion 
that when grown in large quantities it is a precarious crop {Physical and 
Political Geog., Asaajn, 37). 

United Provinces. — In the recent inquiry into castor as a possible 
supplementary crop with indigo, Mr. Moreland observed that he was un- 
able to say if it would pay, since a rabi crop is usually taken after indigo, 
and this could not be the case were the land occupied with castor. So 
far as known, it is never sown mixed with indigo. Moreover, indigo does 
not require nitrogenous manures, so that the cake would have no special 
value to the indigo planter. Subsequently (in 1903) Mr. Madi (Assistant 
Director of Agriculture) wrote a note which a-ffords full particulars regard- 
ing the methods of cultivation, harvesting, extraction of oil, cost of culti- 
vation, and diseases. It would appear to be grown all over the provinces, 
on almost every kind of soil, though chiefly on rich loams. It is generally 
sown as a subordinate crop in the rainy season with bdjra, arhar, judr or 
cotton, and, at the beginning of the cold season, with gram, wheat and barley. 
It is not uncommon as a hedge to sugar-cane fields, being in that case sown 
in March or April. It is seldom raised alone to any extent, except 
perhaps in Allahabad, where the hhadar lands, on the banks of the Jumna, 
are often devoted to it. Castor is also largely used as a first crop on newly 
laid out gardens, perhaps to secure shade for young trees, for which 
purpose it is also occasionally grown by market gardeners. 

In the Man/ time a furrow is thrown up parallel to the sides of 
the field, and seed cast into this at a distance of every 3 feet. By the 
return course the seed is covered over. This system is carried throughout 
the field the furrows being 6 to 10 feet apart, and when the sowing of 
castor is thus completed a higher ploughing is given over the entire field 
and the chief crop sown. Occasionally the castor is cultivated on the 
ridges that separate the water-beds, in irrigated land, and in that case, as 
also when sown as a hedge to fields, the .seed is usually dibbled by hand. 

The crop ordinarily takes eight to twelve months to mature. The small- 
seeded varieties ripen earlier than the large. The crop sown iii March or 
April along with sugar-cane takes the full twelve months, while that sown 
after the rainy season is harvested in ten. The plants begin to produce 
ripe fruits in seven or eight months, and picking thus commences about 
January and continues till April. Mention is often maide, in connection 
with Oudh, of the existence of a form with dark-brown seeds that is 
specially rich in oil. 

The fruits are collected and stacked in the cOmer of a house, and 
Covered over with straw or cloth. After six days the capsules soften an^ 
the shells decay. They are then exposed to the sun for two days and when 
well dried the shells split open, or if they do not open naturally they are 
beaten with a mallet until the shell separates from the seed. The fruits of 
the larger forms are buried in a pit excavated in the dung^heap, and the 
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mouth closed in with straw* After a week the fruits are removed from 
the pit, and the shells separated from the seeds. In some parts of the 
country the bunches of fruits are for some time then exposed to the sun. 
Tieid. A vigorous plant yields as much as 8 to 10 seers of seeds in a season, 

but those grown as hedges do not usually }deld more than | to 2 seers a 
year — the flowering being hindered by a deficiency of light and air. Usually 
the plants are cut down after yielding their crop, but when grown in 
Second Crop. gardens or near the homesteads they may afford a second or even a third 
crop in succeeding years, but in that case they are cut down each year to 
within two feet of the ground, the result being that they throw out numer- 
ous branches and give a large crop, though with an inferior quality of seed. 
In the third year the crop is poor both in quantity and quality. The 
Price. average yield for an acre is 8 to 12 maunds the first year and 12 to 18 

maunds the second when grown pure, or 4 to 6 maunds as a mixed crop. 
The produce sells at about Rs. 4 a maund. 

Stems. The strongest and largest stems are used as timber (rafters) for thatch- 

ing, and are also made into pokers for sugar- cane-boiling furnaces. The 
amrcoai. dried stems and husks are used as fuel or converted into charcoal and 


Podder 

^Leaves). 

Cost per Acre. 

Enemies. 

C. Prov. 

Areas. 

Seasons. 

Soils. 

rropagation. 

Yield. 

Pan j alb. 

Areas. 

Races. 


worked up in fireworks. The green leaves are eaten by cattle with ap- 
parent relish, and are believed to increase the flow of milk in cows and 
buffaloes. The cost per acre of pure cultivation is Rs. 24-2-0. If the acre 
produces 10 maunds, sold at the low average of Rs. 3 a maund, and allow- 
ing Rs. 5 as the price of the stems, fuel, etc., obtained, the balance over cost 
of production would show a net profit of Rs. 10-14-0. 

Mr. Hadi mentions several caterpillars which eat the leaves and young 
shoots ; an aphid which does much damage to the flowering shoots and 
young leaves ; white ants which do much harm— in fact the castor- oil 
plant is more subject to their depredations than is any other regular crop ; 
lastl}’’, castor is much injured by frost. [0/, Duthie and Fuller, Field and 
Garden Crops, 1883. pt. ii., 38-9, t. 43; Maxwell-Lefroy, Mem. Dept. AgrL 
M,, 1907, No. 2.]' 

Centrut Provinces and Berar. — There are two varieties ordinarily grovin — [a) 
large-seeded, raised as a rainy season crop ; (6) small-seeded, grown as a cold- 
season crop. Some few years ago (1899-1900) an estimate was made of the area 
under both crops, and it was then found the total come to something like 67,845 
acres. It is included in official statistics under the heading of “ Other Oil Seeds,” 
which in the khartf season of 1905 occupied 262,477 acres, and in the rahi 85,188 
aci’es. The districts of chief production are Betul, Raipur and Bilaspur. The 
large-seeded plant xisually occupies waste or fallow patches in cultivated land. 
Any. kind of soil suits it so long as it is well drained. The small-seeded variety 
is sown as a regular field crop in the month of September, about 1 6 to 20 lb. of 
seed being required to the acre. Sandy loams are preferred, and black cotton soil 
does not suit it. The seed is sown with a drill plough. One weeding is con- 
sidered desirable when the plants are about 6 to 12 inches high. The crop is 
harvested in March as the pods are found ripe enough. The outturn is about 
500 to 600 lb. per acre of cleaned .seed* The seeds usually sell at 20 lb. per rupee. 
The oil is manufactured locally to but a small extent, to meet the demands as a 
lubricant for cart-wheels and preservative for leather. [Of. Sly, Note, 1901.] 

Panjab. — ^The plant is nowhere systematically raised as a crop in the Panjdb, 
but exists (mostly self-sown) on embankments near canals, especially in Jhelum 
and Gurgaon. It is mentioned as abundant on the Jharsa and Baisina Bunds. 
The peo^e pay no attention to it nor make any use of its seeds. Mr, I. H. Burkill 
contrasts the castor-oil plant of Baroda with that of the Northern Panjdb and 
Kangra, and adds that the latter is different from the ordinary form of the plant. 
The oil-mill at Lahore manufactures approximately 30,000 cwt. of this oil a year, 
the seeds being procured mainly from the United Provmces. An oil-mill has 
recently been opened in Delhi, and a demand .for the seed thus exists that may 

‘ ^ 918 ■ , 



IGINU 

EABI AND KHAEIF CEOPS co tj i 

Cultivation 

lead to extended cultivation. The oil is largely used for lubricating cold ma- Uses of the Oil. 
chinery and as an illuminant in railway carriages, hence most of the Railway 
Compandes in India manufacture their own oil. It is supposed to give a clear 
light, to be highly economical since it burns slowly, gives little smoke, and does ^ 
not generate heat sufficient to make it dangerous. Aitchison (Afghan, DeMm. Aighan 
Comm.y 1885 ; also Notes on Products^ etc,, 1890, 175) says the plant is cultivated Production, 
along the banks of irrigation channels and margins of melon, cotton and tobacco 
fields, the seeds being collected to afford an illuminating oil. The seeds are 
crushed among cotton- wool, and the wool, saturated with oil, is subsequently, as 
required, made up in the form of tapers (maluk). 

Bo bay and Sind , — In 1899-1900, 44,094: acres were sown and 25,265 Bombay, 
matured a crop — in Bombay proper, none baving been recorded for Sind. 

In the following year, 65,646 acres were under the crop, but no mention 
was made of the proportion that was non-productive. In 1901-2 the 
cropped area was 109,475 acres, and in 1902-3 it stood at 119,049 acres. 

The following year it had declined to 94,257 acres ; in 1904-5 there was 
a still further shrinkage, namely to 72,599 acres, but no mention of a 
Sind production, and in 1905-6 to 64,878 acres with 454 acres in Sind, 
practically all in Thar and Parkar. Mollison [Textbook Ind, Agri., iii., 105-8) Eaces. 
says both perennial and annual varieties of the plant are met with in 
India. The annual forms are rahi crops in Bombay Presidency, and the 
plants are very much smaller than the perennial, which are kharif crops. 

The latter grow with great rapidity, and a year’s growth produces a tree 
15 to 20 feet high. The fohage, branches and stems, according to variety, variegated 
may be bright pale green, or green tinged with red, bright shining red, 
or bronze purple. Forms with the last-mentioned description of foliage 
are often grown as decorative plants in gardens. Mollison also states that 
the seeds vary in size and markings. “ One Bombay variety has large 
seed, black in colour, with tiny specks of white. The perennial varieties 
are chiefly grown along irrigation water channels, on the borders of sugar- 
cane and in highly cultivated market garden land, and a plant soon gains 
the dimensions of a tree.” The seed is sown, as a rule, about July. The Seasons, 
shade which the perennial castor affords to ginger, turmeric, sugar-cane 
and other such crops is often valued. Perennial castors are easily culti- 
vated and readily escape from cultivation, and consequently are often 
found wild in many localities. 

“ The plant does best in deep free working soil. The very best crops soiis. 
in the Presidency are produced on the bhdiha (alluvial) soils which fringe 
the course of the Tapti in Surat.” “ In the sandy goradu soils of Northern 
(xujarat, a sprinkling of castors is usually found in the subordinate mixture 
[kaihol) of cereal crops sown in kharif season.” ‘‘ The rahi crop (a com- Mixed Crops, 
paratively dwarf plant) requires soil of diflerent character. A retentive 
clay soil or the soil of moisture-holding rice beds is suitable. On black 
soil the roM crop is generally sown mixed with tuver, til or with gram, and 
this mixed crop is generally the sole crop of the year. In this case the land 
is well fallowed during the rains, and the mixed seed is sown in September. 

In rice-beds, castors and vdl or castors and gram are second crops sown in 
October or as soon as possible after the rice is removed.” 

Castor has been grown alone on the Nadial Farm, and the best outturn Tidd. 
obtain^, Mollison observes, was 1,390 lb. of beans per acre ; and this was 
in a specially favourable year. The kharif (perennial) crop is very hardy, 
especially in fairly deep soils. It, however, does best on rich garden land 
freely manured and watered. Mixed castor and ground-nut is a charac- 
teristic kharif exo-^. An experimental crop of this nature at the Surat 
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Parm yielded 767 lb. castor bean per acre, worth Rs. 43“14a., and a good 
ground-nnt crop -with castor might yield in addition 2,600 lb. nuts per acre. 

Madras. — The Madras Board of Revenue unofficially furnishes the 
area under castor for the, five years ending 1900. It may be useful to 
review the figures in question. The area under the crop might be regarded 
as shrinking. In 1895-6 it occupied 751,173 acres, and in 1896-7 it was 
produced from 782,135 acres, but from that date it would almost seem to 
have declined, until in 1899-1900 it was returned at 600,214 acres. The 
districts of greatest production are Anantapur, 128,476 acres in 1895-6 
and 74,422 acres in 1899-1900 ; Bellary, 111,599 and 90,227 ; Cuddapah, 
110,091 and 87,023; Karnul, 94,517 and 65,924; Kistna, 91,325 and 
80,804 ; Nellore, 50,880 and 42,729 ; and Coimbatore, 39,470 and 34,567 ; 
the figures shown indicating the acreage in the years in question. The 
returns for the year 1905-6 show the area to have been 380,100 acres, or 
32 per cent, less than the average of the ten years previous, which came 
to 563,100 acres ; and the chief production was in the Deccan. 

Francis {Gaz. Bellary, 1904, 111) describes a method of grinding the 
seeds which prevails in that district. A machine is used like that com- 
monly employed for making mortar, and consists of heavy stone wheels 
dragged round by bullocks in a circular stone-lined channel in which the 
seeds are placed. The paste so resulting, he adds, is boiled with water and 
oil rises to the top and is skimmed off. The stench caused is, however, 
most offensive, and the cake obtained is used as the fuel for roasting the 
next batch of seeds. [C/. Shortt, Man. of Ind. 241-5 ; Castor- 

Bean Crop, issued by Board of Rev., 1899-1905.] 

Burma. — The Director of Land Records observes : “ There is no trade in 
castor-oil by land or by sea, except that imported as medicine or in a semi-crude 
state for lubricating purposes. The plant grows wild over a large area in Tipper 
Burma.” “ The plant is not cultivated in any part of the province.” 

EXPRESSION OP OIL. 

It has still to be confessed that the report written by Col. Hawkes, in 
1853, is the only authoritative statement that has appeared. Hooper 
{Rept. Labor. Ind.Mus. (Indust. Sec,), 1903-4, 26-7) gives certain practical 
results. Two samples of Nairobi (British E. African) seed were examined— 
the larger form yielded 47*35 per cent., the smaller 43*35 per cent, of fixed 
oil by ether extraction. Dubard and Eberhardt obtained an average of 
46*19 per cent, with East Indian castor seed, and by the ordinary crushing 
and heating with water about 37*40 per cent, of oil is extracted. Leather 
[Mem. Dept. Agri. Ind., 1907, i. {CJiem. ser.), 32-5) gives the results of 
numerous examinations. ’ 

Beugai.^'N. G. Mukerji remarks that there would appear to be foltr 
methods of extracting the oil practised by the people of Bengal. (1) The seeds 
are crushed iii a serew-^presB with horizontal rollers and the resulting pulp pre ed 
in gunnies. The cold-drawn oil thus, obtained amounts to 36 per cent. (2) The 
seeds axe roasted, pounded in a mortar and placed in four tim their volume 
of water kept boiling- The rnixture is constantly stirred, and the oil ekimmed 
ofiE as it roses to the surface^ (3) The seed is first boiled, dried fdr two or thr 
days, then pounded in a mortar and boiled in four times its volume of water kept 
boiling,, and the oil skimmed as in (2'). Lastly (4), the seed, is soaked overnight 
in wat , ground in the morning in a gunny, and then squeezed within cloth 
till the oil has been obtained. It is generally stated that cold-drawing with proper 
machiiiery is the best and most profitable method. The kernels are pressed in 
gu nn y bags d the oil is thereafter bleached by exposure to the sun, which cai s a 
sediment tq precipitate, , The oil is then filtered through vegetable charcoal d 
fiannel bags. In some cases a fire is placed underneath the machine in which the 
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bags are being pressed. This is said to increase the yield by 1 0 per cent, , but it is be- 
lieved some of the noxious properties of the seed are then liable to pass into the oil. 

The oastor-oil mills of Calcutta use up on an average close on 700,000 cwt. Calcutta 
of seed, drawn mainly by the railways from the province of Bengal and from iHg. 
the United Provinces. The quantities obtained from the other provinces are supply, 
inconsiderable. The large-seeded form, which they mainly use, comes from 
the provinces named, while the small-seeded is derived from Madras, being mainly 
imported by coastwise steamers. There were in Bengal 75 oil-mills that gave, ISTumber of. 
in 1904, employment to 2,836 persons. These doubtless are mainly Calcutta 
mills, concerned chiefly, if not entirely, in the production of castor, and furnish 
the quantities of that oil exported from Calcutta to foreign countries. As com- 
pared with these figures, Madras had 24 oil-mills that employed 1,476 persons adras 
during 1904, but these are not by any means so largely castor-oil mills as is the Mills, 
case in Calcutta. The total of the oil-miUs in all India came, in 1 904, to 1 1 2, so that 
the Calcutta d Madras series represent by far the major interests in the traffic. 

During that year Bombay possessed only two oil-mills with 226 employees. 

United Provinces. — Two different methods of extracting the oil prevail in Methods of 
these provinces. In one the seed is pounded and boiled, and in the other pressed Extraction, 
in a mill. The former is the method which might be described pursued by 
small growers and for domestic purposes. 

The seeds are cleaned by various processes, roasted, pounded, and then 
boiled in water. The oil rises to the surface and by diflerent contrivances is 
skimmed off or decanted, and the boiling continued, the mixture being repeatedly 
stirred until exhausted of its oil, the last dregs rising to the surface as the fluid 
cools. The water mixed with the oil is next removed by reboiling until it 
evaporates ; the impurities at the same time sink to the bottom, while ,the pure 
oil floats on the top and is decanted. The hhurjia (or professional grain-parchers) Oasts 
are the persons who by caste are alone permitted to roast castor-oil seeds and Sestno ions, 
prepare the oil by the above method when required for commercial purposes. 

All others would be outcasted were they to engage in the traffic, except for purely 
domestic necessities. 

The extraction by pressing-mills may now be briefly described.. About 
15 seers are cleaned and husked by beating with a stone, the result being about 
12 seers of kernel. That quantity is then placed in the ordinary wooden ofl- 
mill. About one seer of boiling water is then added and the outlet of the mill Boiling Water, 
plugged up until about half a seer of oil has been formed— or, say, after the 
kernels have been ground for 10 to 12 minutes. Meanwhile, also, the contents of 
the mort are const tly heated by mea of a burning torch, since heat facilitates Heat Applied, 
the flow of oil. The oil that collects from the mill is removed, heated, and again 
poured back through the mill to help the fuxtheripparation, and this is repeated 
until the cake produced has been exhausted. Th^ whole of the oil is then boiled 
to drive ofi the water and cause the precipitation of the impuriti . The oil Tidd. 
produced under this method is reg ded as superior to that obtained by the 
bofling process. “ The average yield is about 33 per cent. 

Buropean Machinery and yWerAorfa.-r— Here and there all over the country, 
more especially at the jails, castor-oil is manufactured by modem European 
machinery. Certain centres e even famous for this oil, such as Calcutta and 
Madras (in the latter Presidency more especially at Godavari, Kistna, Nellore 
and Coimbatore). But * Europe d America improved and expe ive ma- standard of 
chinery has raised the standard of the oil as well as lowered the cost of production. Oil Eaised. 
the result being that the competition has told seriously on the antiquated methods 
followed in India as a whole (Capital, Jan. 24, 1894). It has, for example, 
been found unnecessary to husk the seed, since the husk neither absorbs oil nor Economies 
imp te colour ; and by using the whole seed, 41 *93 per cent; of oil maybe ob- Effected, 
tained by some of the newer and more satikactory systems. These include a 
hydraulic press but dispense with crushing-rollers, kettle, moulding machine and 
cloths — economies that have effected a great saving on the older methods. 

Industrial l/ses.— The oil is largely burned, some few years ago Industrial 
more extensively than at the present time. It is beUeved to give a ; 
cooler and brighter light than other vegetable and mineral oils, and to 
burn more ^Ibeadily. Twenty-five to. thirty years ago, at most, every 
European resident in India, and all the wealthier Natives as well, employed lllumina; , 
either castor-oil or coqoa-nut oil exclusively for hoirse illumination (see tioii; 
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THE CASTOE-OIL PLANT, 

ils, p. 812), The value of castor-oil as a preservative has long been' 
known, and on that property depends its employment on leather goods of 
all lands, also as a lubricant for machinery. It is frequently employed by 
the Indian dyers as an auxiliary in certain tinctorial results, and similarly 
by calico-printers. The ordinary Native oil is sold in the United Provinces 
at Es. 10 to 16 per maund, the price of course varying with the quality, but 
the medicinal oil and the purer grades may fetch as much as Es. 24 to 
27 a maund. Medicinally the oil holds an important position, and the 
white seed is specially preferred for that purpose. 

Turkey-red Oil. — This is a specially prepared oil used in mordanting alizarin- 
dyed fabrics and for dressing tanned leather. The extent to which the Indian 
manufacturers are using that dye may be judged of by the demand. A 
difficulty was long felt in turkey-red dyeing to obtain an oil that would 
diffuse readily in water. By the old process the fabrics and yarns to be 
dyed . had . to be soaked in oils for a week or more. By the use of a sulpho- 
ricinate of soda the objects of the oil mordant maybe attained expeditiously, and 
turkey-red dyeing has thereby been greatly simplified. Almost any oil may be 
employed, but Indian castor has been f otmd the most suitable, and may be said 
to enjoy a monopoly in meeting this new and increasing requirement. It may 
be suggested that a profitable opening exists for the manufacture and exportation 
of turkey-red oil in place of having to import the supplies required by the Indian 
dyers. [Cf. Blount and Bloxam, Chem. for Engin. and Manuf., etc., 1900, 235-6.] 

Castor Oil~cake. — The oil-cake is regarded as a good fuel, but it is 
never given as food to cattle. Is fairly largely used by colDblers for 
stuffing the soles of the shoes they make or repair. The cake is generally 
stated to contain the whole of the poisonous property of the seed, hence its 
not being used as an article of cattle food. It is, however, rich in nitro- 
gen and therefore much in demand as a manure, especially for potato and 
sugar-cane. In some parts of India the cake, and even cheap castor-seed, 
are used in the manufacture of gas, which is treated exactly like coal-gas, 
and is in some respects superior to it. Where coal is scarce and expensive, 
this utilisation of castor is deserving of more consideration than has as yet 
been bestowed on it. 

TRADE IN CASTOR SEED AND OIL. 

Foreign. — It is significi^t that Milburn, in 1813 to 1825, should say 
nothing of the Exports of c#i§tor-seedfrom India, though he makes mention 
of a small traffic in the oil. Hawkes states that the average export of 
castor-oil during 1850-5 came approximately to 100,000 gallons. By 
1878-9 the exports of the oil were 2,119,755 gallons , valued at Es. 31,53,969, 
and of the seed 74,214 cwt., valued at Es. 5,00,056. Ten years later these 
items were (1888-9) : oil, 2,092,913 gallons, valued at Es. 20,31,467, and 
seed, 585,769 cwt., valued at Es. 31,28,741. The exports for the five 
years 1902-7 were as follows : — 1902-3, oil, 2,073,573 gallons, valued at 
Es. 24,68,222; 1903-4, 1,916,200 gallons, valued at Es. 20,83,239 ; 1904-5, 
1,632,106 gallons, valued at Es. 16,43,982; 1905-6, 1,432,108 gallons, valued 
at Es. 17,12,088 and 1906-7, 1,445,636 gallons, valued at Es. 22,22,015. 
Similarly seed :^1902-3, 1,751,688 cwt., valued at Es. 92,05,666 ; 1903-4, 
1,566,838 cwt., valued at Es. 69,19,562 ; 1904-5, 1,460,908 cwt., valued 
at Esi 69,15,892 ; 1905-6, 1,298,624 cwt., valued at Es. 78,66,786 ; and 
1906-7, 1,505,059 cwt., valued at Es. 1,14,16,925. 

It would thus appear that since 1888-9 the quantity of castor-oil 
exported has declined by fully half a million gallons, but the price has 
considerably improved. The traffic in castor-seed, on the other hand, has 
very materially increased within the period indicated, namely from 
half a million to one and a half million cwt. These circumstances thus 
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seem to sEow tEat tEe Indian castor-oil mills are not advancing witE 
tEe world’s demand, an indication apparently of defective metEods, or of 
want of capital and enterprise in keeping up witE tEe improvements in 
production effected in Europe. TEis subject seems well wortEy of serious 
consideration. India enjoys a distinct position of advantage in tEe 
production of tEe seed, and an export of so bulky and weighty a product 
could only be profitable througli greater returns in tEe oil-production. 
TEe exports in oil go almost entirely from Bengal, Madras coming next 
witE about a titEe of tEe Calcutta traffic. TEe countries to wEicE exported 
may be best illustrated by tEe figures of 1905-6 in gallons : — To Australia, 
293,677 ; to Natal, 255,528 ; to tEe Straits Settlements, 201,169 ; to tEe 
United Klingdom, 191,034 ; to New Zealand, 111,748 ; to Mauritius, 
105,867 ; to Cape Colony, 92,070 ; to China (Hongkong), 68,392 ; to all 
other countries, the balance on the total of 1,432,108 gallons. 

TEe expansion in the traffic of castor-seed has been remarkable. TEe 
record year was 1902-3, and since then the quantity has somewhat 
diminished, but in 1906-7 the price reaEsed considerably improved. 
France formerly was the chief consuming country, but within the 
period named the demands of the United Kingdom have greatly in- 
creased, as also those of Belgium, Italy and Germany, while France 
has fallen ofi materially until it occupied in 1904-5 the third place, 
and in 1905-6 the second place among the receiving countries. Bom- 
bay is the chief exporting province : out of the total of approximately 
IJ million cwt. the western capital supplied fully one million, the balance 
having gone from Madras and Sind. TEe producing regions for this 
export traffic would appear to be the Nizam’s Territory and Bombay 
Presidency, which between them supplied 99 per cent, of the total amount 
exported from Bombay town. TEe balance is derived from the Central 
Provinces and Berar. Hyderabad is the chief centre. TEe Karachi 
exports are doubtless Panjab and Rajputana castor-seed, since, as already 
shown, practically no castor is grown in Sind. Bengal exports no castor-seed. 

[C/. Bioscorides, Codex. Vindoh.^ i., t. 170v. (an admirable picture and perhaps 
the oldest representation of the plant extant) ; Paulus JEgineta (Adams, transl. ), 
1847, iii., 170 ; Tragus, De Stirp. Hist,, 1652, i,, 288 and pi. ; Mesua (ed. 
Marinus), 1662, 88 and pL ; Clusius, Hist, Exot. PL, 1605, 299 ; Rheede, Hort, 
Mai., 1678, ii., 57-9, t. 32 ; Hunting, Phyt. Curios, 1696-1702, 45, t. 234 ; 
Elizabeth Blackwell, Curious Herb., 1739, i., 143 ; Labat, Nouv. Voy. aux Isles 
de VAmer., 1724, i., pt. ii., 211 ; Rumphins, Herb. Amb., 1750, iv., 97, t. 41 ; 
Milburn, Or. Comm., 1813, ii., 208 ; Taleef Shereef (Playfair, transl.), 11 ; Bentham, 
Rev. of Targioni-Tozzetti, in Journ. Hort. Soc., 1866, ix., 164-6 ; Be Candolle, 
Grig. Cult Plants, 422 ; Rawlinson, Hist Ancient Egypt, 1881, i., 64; Nicholls, 
Textbook Trop. Agri., 1892,229-33 ; Merrill, Castor Bean in India, \ siso 
Rev. in Journ. Soc. Arts, 1894 ; Board of Trade Journ., March 1894 ; Pharmacog. 
Ind., 1893, iii., 301-11 ; Agri. Ledg., 1894, No. 17 ; Kaimy Ball Bey, Indig. 
Drugs Ind., 270-5; Sadebeck, Die Kulturgew. der Deut Kolon., etc., 1899, 
235^7 ; Semler, Trop. Agrik., 1900, ii-, 493-506; Jumelle, Les Cult Colon. 
{Indmt), l^Ol, 114-8 ; Mollison, Textbook Ind. Agri., 1901, iii., 106-8 ; Dubard 
and Eberhardt, in UAgri. Prat, des Pg^ys Chauds, 1901-2, i., 313-26 et seq. ; 
Collett, El. Sim., 1902, 443 ; Wiesner, Die Rohst des Pflanzenr., 1903, i., 516-7 ; 
ii., 751-4 ; Prain, Beng. Plants, 1903, ii., 952 ; White and Humphrey, Pharmacop., 
1904, 324 ; Brandis, Ind. Trees, 1906, 593.] 

P A C R AG . — ^Many fibres are used for this purpose 
by the agricultural communities and hill tribes of India. Rural people 
are never, in fact, at a loss to find a bark or twig that maybe extemporised 
into a fairly strong green string, quite suitable for t 5 dng bundles or even 
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repairing cattle-yokes. And many such, plants are often utilised in the 
systematic preparation of the ropes ofiered for sale at the village shops 
or market-stalls. More rarely they are specially cultivated, in small plots 
or strips through the fields, as hedges on the borders of fields or by the 
water-courses and creeks. It might in perfect fairness be said that 
many of the discoveries regarding the fibrous resources of India were 
the outcome of the demand for serviceable ropes to be substituted in 
the British and Indian na^des for Russian hemp. Roxburgh, the great 
pioneer in economic botany, wrote a special report of his experiments 
and discoveries (see Cannabis, pp. 253-4; also Linu , p. 722). This was 
followed by many other publications (Royle, Fibrous Plants, 1855, 19-26 ; 
Baden-Powell, Ph. Prod., 1868, 476-7 ; Gee, Monog, Fibrous Manuf,, 
11-3). These and such-like works give numerous details of the indigenous 
hbres and the local methods pursued in their utilisation. The reader 
should, therefore, consult the articles under the following rope and cordage 
plants : — 

Abroma (p. 1). 

Abutilon (p. 2). 

Agave (pp. 35, 43). 

Aquilaria Agallocha (p. 74). 
h eria (pp. 146, 152, 159). 

Calotropis (p. 207). 


Hibiscus (p. 630). 

Laportea (p. 162). 

Linu (pp. 722-5). 
alachra (p. 755). 
aoutia (p. 163). 
arsdenia (p. 774). 
usa (pp. 789-90). 

Ph nix (p. 884). 
accharum (pp. 929-30). 
arcochla ys (p. 163). 
esbania (p. 988). 
ida (p. 991). 

TJrtica (p. 163). 

Villebrunea (pp. 164-8). 


Cannabis (p. 255). 

Cocos (Coir) (p. 356). 

Corchorus (p. 411). 

Crotalaria (p. 435). 

Daphne (pp. 486-7). 

Debregeasia (pp. 160-1). 

Q-irardinia (p. 161), 
ossypiu (Cotton) (p. 622). 

Grewia (p. 624). 

The Indian rope manufacturers who prepare cordage and rope by 
European machinery employ a comparatively small number of these 
fibres. They obtain local supplies of coir, jute, san-hexivp, cotton, and 
Deccan-hemp, but as a rule import agave and sisal, hemp (Russian), and 
Manila. India has recently begun to grow Aga/ve on a large scale, and 
the local production, if it has not already checked the imports of that 
fibre,; may shortly be expected to do so. The production of Manila hemp 
cannot be said to have been quite so successful. Recently attention has 
been drawn to the possibility of using linseed, stems (flax), in the pro- 
duction of cheap fibre to be used up in the growing demand for cordage 
as “binders.” One of the jute-mills of Calcutta made the attempt 
some few years ago to contest the large Indian market for cheap and 
neat European-made string, by produciii’g variotts qualities Of cordage, 
done up in balls after the familiar fashion and in various colours. 
Jute rope is also, to some^ extent, made at the roperies, and co^tton 
ropes have for long been used by the tent-makers as being more ser- 
viceable for that purpose than any other class of ropes. The other rope 
fibres of the above enumeration are afmost exclusively employed by the 
people of India locally, and of these perhaps few are more important 
or more extensively ’ employed, especially in North . India, than 
and in South India than coir.' For fishing-lines and extra strong and 
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fine cordage, the fibres in most general use a^xe BoeJimeria^ €ulotro 2 ns 
Qjid Crotalaria. 

Trade in Ropes and Cordage. — The factories and rope- works that Trade, 
give employmeirt to less than 25 persons are not recorded in official statis- 
tics. In 1901 there were 11 rope- works that gave employment in all to 
2,538 persons ; the year following, the figures were 12 rope-works and 
2,814 employees ; in 1903, 14 rope-works with 2,535 employees ; and in 
1904, 19 works with 2,954 employees. Of these rope- works 12 were in 
Bengal and 6 in Madras, one being recorded in Burma. 

Imports. — The rope and cordage brought to India in 1876-7 were valued imports, 
at Rs, 2,60,781 ; in 1886-7 at Rs. 3,22,940; in 1896-7 at Rs. 4,34,724; 
and during the five years 1902-7 were, in 1902-3, Rs. 6,29,703 ; in 1903-4, 

Rs, 5,90,380 ; in 1904-5, Rs, 6,32,651 ; in 1905-6, Rs. 6,75,798 ; and in 
1906-7, Rs. 6,87,048. These do not, however, include jute rope and twine, 
the imports of which seem to be increasing. In 1900-1 they were valued 
at Rs. 17,722 ; in 1903-4 at Rs. 30,620 ; in 1904-5 at Rs. 26,434 ; in 1905-6 
at Rs. 41,271; and 1906-7, Rs. 37,927. The bulk of these imports 
come from the United Kangdom, the next most important country of 
supply being China (Hongkong), and following that, the United States of 
America. The receiving provinces are Bombay and Burma, which usually 
take (in equal proportions) five-sixths of the supply, the next most 
important province being Bengal. 

Exports. — India also exports rope and cordage, the supplies in 1876-7 Exports. r\ 
having been valued at Rs. 2,65,603 ; in 1886-7 at Rs. 2,93,191 ; 1896-7 
at Rs. 5,30,959 ; and during the five vears 1902-7 the exports were — 

1902-3, Rs. 6,96,087 ; 1903-4, Rs. 6,18,109 ; 1904-5, Rs. 5,67,013 ; 

1905-6, Rs. 6,48,909 ; and 1906-7, Rs. 7,03,779. Of these exports by 
far the largest quantity goes to the Straits Settlements, followed by the 
United Kingdom, Cape Colony, Arabia, Persia, Siam and Turkey-in- Asia. 

Of the exporting provinces, Bengal comes first, having supplied in 1906-7 
one-half of the total exports, the next province of importance being Madras. 

O A, Litin . ; FI. Br. Ind., ii., 363-8 ; Gamble, Man. hid. Tvnhs., B. .P., 
1902, 318-9 ; Rosace.®. A genus of erect or climbing shrubs, comprising vi., pt. i., 
about thirty distinct species with numerous cultivated sub-species and 
varieties. All are known by the vernacular generic name and indeed 

such other vernacular names as do exist are used indiscrinainately for the 
various species. In spite of this fact, India has many both wild and 
cultivated roses. Rashid-ud-Din, in the 14th century, spoke of Gujarat, 
where the inhabitants were rich and happy and possessed no less than 
seventy dificerent kinds of roses. Baber (Me?woirs, 1519, 341) tells us that 
he never lost an opportunity of planting roses (1526). The Emperor 
Jahangir {Memoirs (Price, transL), 1605, 14) speaks , of Hindustan as 
possessing every sort of rose, particularly the musk and damask. It is, 
therefore, a curious circumstance that Fryer (New Aco. F. Ind. and Pers.y 
1675, 104) should have spoken of Surat as a place where roses would grow 
if they would but cultivate them. The most important Indian roses 
economically are the following, in alphabetical sequence : — 

. centifoUa, Unn, The Huudred-leaved or Cabbage Rose, gulab^ goldp. Cabbage 
iroja, p(Miinirf fMiwctr, etc. A native of the Caucasus and Assyria, but cultivate Rose. • 
in India from ancient times. This is said to be the chief rose cultivated in Persia 
for the manufacture oi attar and rose-water, but in India the next species is the 
one most used for that purpose. : ^ * 
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. da ascena. Mill. The Damask, Bussora, or Persian Bose, guldh^ sttdburg, 
irojdppu, etc. Perhaps the commonest Indian garden rose. In India, attar of 
roses is said to have been first discovered by Nur-i-Jehan Begum, in 1612, on the 
occasion of her marriage with the Emperor Jahangir. In English commerce 
attar of roses began to be recognised only in the beginning of last century. The 
attar imported by Great Britain is, however, almost entirely produced in Europe, 
chiefly Bulgaria and Germany. The Indian product is consumed in the country, 
and is apparently not exported. The chief seat of the industry is at Ghazipur 
on the Ganges, where distilleries have existed for fully two centuries. The 
following information is abstracted from the account by Jackson {Journ. As. Soc. 
Beng., 1839, viii., pt. i., 411-4). The gardens where the roses are cultivated are 
let out annually by their owners at about Bs. 5 per higha for the land, and Bs. 25 
per higha for the bushes, about 1,000 of which go to a higha. The expense of 
cultivation amounts to about Bs. 8-S higha, and 1,000 bushes should yield 
one lakh of roses, which are sold to the distillers at from Bs. 40 to Bs. 70 per 
lakh. The roses fiower in March and continue throughout April. In the early 
morning they are plucked and carried to the distillers. The distilling apparatus 
consists of a copper or iron boiler with a large body and narrow neck, united by 
a bamboo tube with a long-necked vessel or receiver, called a hhuhha. The 
boiler is let into an earthen furnace, while the receiver is kept in a handi of water, 
which is changed as it gets hot. The boiler is charged with the roses, over which 
a sufficient quantity of water is poured and distillation is then proceeded with. 
The rosewater should always be twice distilled, the water from the first dis- 
tillation being used to pour over the roses for the second. The distilled rose- 
water is then taken from the receiver, placed in a glass carhoy and exposed to the 
sun for several days to become ripe. The mouth of the carboy is then covered with 
cotton, over wliich is put a coating of moist clay, to prevent the scent from escaping. 

To procure attar, the distilled rosewater is placed in a large metal basin which 
is protected by wetted muslin to exclude insects and dust. This vessel is then 
let into the ground, which has been previously moistened with water, and allowed 
to remain for the night. The cooling causes a little film of attar to form on the 
surface of the rosewater, and this is removed in the morning and placed in a 
small phial. The first few days’ distillation does not procure such fine attar 
is obtained afterwards (see p. 821). 

Much of the rosewater of India is adulterated with water before being sold, 
and indeed the attar can never be obtained pure, since it always contains sandal- 
wood oil. Sandal- wood chips are very generally added to the flow^ers before they are 
distilled. This was mentioned by Engelbert Kaempfer in connection with Persia 
so long ago as 1682. Gildemeister and Hoffmann {Volatile Oils, 425, 423-36) 
state that as far back as 1787 Polier observed in Kaslimii' that the Indian grass 
( ? Cy nihopogoni Sciioerui n tun^, p. 461 ) w^as added to the roses for distillation. This 
grass does not, however, appear to be used in India for that purpose. The principal 
utiKsation of attar is in perfumery and the manufacture of snuff and soap (rose- 
soap) (Alex. Watt, Art Soap-making, 1901, 149). In India it is largely employed 
by Natives at weddings and festivals. The best baz4r attar is said to be sold for 
Be. 10 per tola down to Bs. 2 for the inferior sorts. In the trade statistics, one 
or both of the above substances must be returned under either Essential Oils 
or Perfumery, details of the trade in winch will be found under these headings. 
{Cf. Mesua (ed. Marinus), 1562, 54-5 and plates (one of the earliest authors to 
describe and illustrate the distillation) ; Milburn, Or. Comm., 1813, i., 141 ; ii., 
237; Bentham, Bev. of Targioni-Tozzetti, Journ. Hort. Soc., 1855, ix., 179; Elliot, 
Ind. Indust., 1880, 368 ; Sterling, Cult, of Boses, Bot. Card. Calc., in Journ. 
Agri.-Hort. Soc. Ind., 1870, ii., 1-24; Ghazipur Oaz., 1883, xiii., 82-3 ; Bharma- 
cog. Ind., i., 574-8; iii., app., 152; Bharm. Soc. Mus. Bept., 1896-1902, 64 ; 
Schimmel <& Co., Semi-Ann. Bepts, ; Woodrow, Card, in Ind., 1903, 281-99 ; 
Firminger, Man. Card. Ind., 1904, 578-604 ; Umney, in Journ. Boy. Mort. Soc., 
1906, xxxii., 137-40.] 

RU I A, Linn, ; FI. Br. Ind., iii., 202-4 ; Prain, Beng. Plants, 1903, 
i., 580 ; RuBiACEiE. A genus of erect, diflEuse or climbing herbs, of which 
the most important economically are the Indian and European Madders. 

. cordifolia, The Indian Madder, manjit, rnanjistd, ma/jethi, manjitti, 

dandu, kukarphali, madar, shevelU, tdmra-valli, man-chetti, etc. A herbaceo' 
creeper, throughout the hilly districts of India, from the North-West Himalaya 
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eastward and southward to Ceylon. It is a very variable plant, but there are 

two easily recognised primary forms:— (1) eot-difoua, proper, with leaves five. Two Fonns. 

rarely three- costate, veins impressed and surface rough or hispid; (2) nuasUtna, 

leaves three, rarely five- eostate, veins not impressed and surface smooth. The 

latter is the richer in madder dye-principle. 

Manjit root obtained from this plant w^as formerly much employed by the Extraction of 
Natives of India in dyeing coarse cotton fabrics into various shades of scarlet, 
cofiee-bro^vn or mauve. It has been largely displaced by the tar dyes, but is still 
employed for special purposes or in remote localities. The method of dyeing 
practised is much the same all over India, the colour being produced by steeping 
the cloth in an infusion of the stem or root-chips, subsequent to being mordanted 
with a solution of alum. In former times madder was considerably employed 
in Native medicine, but to-day its uses are restricted to a colouring agent for 
certain oils. The trade in madder has for years been gradually declining, due 
to the substitution of artificially prepared alizarin and other aniline dyes. The 
imports of madder and manjit into India amounted in 1885-6 to a value of Imports. 

Rs. 2,02,038 ; in 1889-90 to Rs. 29,488 ; in 1900-1 to Rs. 16,562 ; in 1904-5 to 
Rs. 3,784 ; in 1905-6 to Rs. 11,365 ; and in 1906-7 to Rs. 5,405. The principal 
supplying country is Persia, and Bombay the importing province. 

The exports have almost disappeared, though small quantities still are Exporta, 
re-exported, viz., in 1904-5, 249 cwt., valued at Rs. 3,277 ; in 1905-6, 211 
cudi., valued at Rs. 2,538; and in 1906-7, 99 cwt., valued at Rs. 1,500. [Cf. 

The Boiver Manuscript (Koevnle, iTonBl.), 1893-7, 104, 107; Milburh, Or. Oomm., 

1813, ii., 218 ; JPharmacog. Ind., ii., 231-2 ; Banerjei, Agri. Cuttack, 1893, 200 ; 

Ann. Bept. Ind. Mus. (Indust Sec.), 1894-5, 26, 34; Lawrence, Valley of Kash- 
mir, 1895, 68, 92; Monographs, Dyes and Dyeing i — Duncan, 1896, 44, 

45 ; Hadi, XJ. Prov., 1896, 78 ; Banerjei, Bengal, 1896, 25 ; Russell, Cent. Prov., 

1896, 7, 17-8 ; Bept. and Prog. Coll. Ind. Mus., Calc, and Imp. Inst., 1895-6, 

71-3; Imp. Inst. Tech. Bepts., 1903, 211 ; Hosie, Bept. on SsTcKuan, China, 

1904, No, 5, 42-3, 48.] 

R. sikki ensis, A'w/'z. The A handsome creeper of the Eastern Hima- N'aga 

laya in Sikkim and Bhutdn, at 2,000 to 5,000 feet, Mishmi Mountains of Upper Madder. 
Assam, Manipur and the Naga hills. 

This species is the source of the brilliant red dye used by the tribes in the Hair Dye. 
Naga hills and Manipur to dye both cotton and hair, the latter mostly human, 
emploj^ed to ornament their spears, etc. It is probable that the bulk of the 
madder plant of Assam is derived from this species, and that a considerable 
portion at least of the dye exported from Sikkim may also have the same 
origin. \Cf. Watt, Cat. Calc. Inter. Exhih., 1883, ii., 55; Perkin and Hummel, 

Colour. Principle of B. sikhimensis, in Trans. Chem. Soc., 1893 ; Duncan, l.c. 

46-7.] 

. tinctoru , Unn. European Madder, hacho, manyunth, rodang, etc. A uropean 
climbing herb with perennial roots, cultivated in Kashmir, Sind and throughout Madder. 
Afghanistan ; distributed westwards from Persia to Spain, cultivated or wild. 

De Candolle considers its original habitat to be west temperate Asia and South- 
East Europe. 

The dried and gromid roots formerly constituted one of the most valued of 
dye-stufis, both in Europe and Asia, but the natural dye has been almost entirely 
replaced by artificial coal-tar derivatives. In the Memoirs of the Emperor Baber 
(Leyden and Erskine, transl., 148) we read that madder was largely cultivated in 
Ghazni and was carried thence all over Hindustan, To-day the plant is cultivated 
to a small extent, the best-known qualities of the dye (in European commerce) 
being Avignon, then Dutch, Alsatian, Levant (or Turkish madder) and Italian. 

It is propagated either from seed or by root-cuttings. The roots are allowed to 
remain for three or even five years before being removed for use. In India, 
cultivation is carried on chiefiy in Kashmir and in some parts of Sind. The Indian Cultivation, 
methods of dyeing employed with this species do not differ from those used with 
the indigenous JR. Both in India and Europe the plant is employed 

as fodder for cattle, and in Sind camels are said to be specially fond of it. [Cf. 

Bentham, Bev. of Targioni-Tozzetti, in Journ. Hort. Soc., 1855, ix., 150-1 ; De 
Candolle, Origr. Cult. Plants, 1882, 41-2 ; Thorpe, Appl. Chem., 1899, ii., 

480-6; Rawson, Gardner and Lay cock. Diet, of Dyes, Mordants, etc., 1901,223-7 ; 

Wiesner, DieBohst. des Pfianzenr., 1903, ii., 538-48 ; Goodwin (Queen’s XJnivers., 

Toronto), Ara<fder and Indigo, reprint in Jjid. Planting and Card., Peb. 2B, 

1903, 203-4 ; Joret, PZ. efc., 1904, ii., 348,] 
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AOCHARU , Liiiii.; FI Br, hid., vii., 118-21.^ A genus of 
perennial grasses containing twelve species, chiefly Asiatic. Five are 
indigenous to India, in addition to sugar-cane, which is extensively culti- 
vated. 

SUGAR AND SUGAR-CANE. — Though chiefly obtained from sugar-cane, 
sugar may be procured from many other plants, of which the following, 
arranged alphabetically, are those best known : — 

Acer saccharu , the Sugax-maple of the Northern States of America and of 
Canada. 

Arenga saccharlfera, the Sago-palm of the Malaya, also mefjwith in Burma 
and Orissa. In Java, palm- sugar is prepared from the sap in much the same 
manner as from the date-pahnin India. Marco Polo (Travels, etc., 1290 (ed. Yule), 
ii., 235-6) alludes to the wine of Sumatra made from this tree (see pp. 91-2). 

eta vulgaris, Unn. ; FI. Br, Ind., v., 5. Beetroot and Mangold-wurzel, 
palang, palah or hiipalang ; Chenopobiace^. Is fairly largely cultivated in 
Indian market gardens as a vegetable, and the seeds are used as a cooling 
medicine. Much attention has also been paid to the possibilities of mangold as 
article of cattle food. It is mentioned by Buchanan-Hamilton (Stat. Acc. Dinaj., 
194) and described by Roxburgh, but there can be no doubt it is of quite modern 
introduction and has neither a classic nor any good vernacular names. Most 
of the Asiatic names given to it are special adaptations from the names of 
older and better known vegetables. 

But for many years the subject of beet-sugar has in India become one of great 
moment. So long ago as 1863 Royle, in his address to the Royal Asiatic Society, 
commended the subject to the attention of Indian investigators and adminis- 
trators as worthy of serious consideration. Numerous experiments have been 
conducted in India with the object of establishing beet cultivation as a field crop, 
but 80 far with indifferent results. In the Report of the Department of Land 
Records and Argiculture, Panj4b, 1899, it is stated that the Cawmpore Sugar 
Works Company had been able to produce beet up to the average oir the Con- 
tinent of Europe. Experiments were accordingly started in Hazara, but without 
much success. Mention is made of experiments at the Botanic Gardens of the 
Nilgiri hills. In subsequent experiments at Saharanpur the crop was considered 
fair, and at Cawnpore in 1899-1900 the opinion was formed that to obtain the 
best result beet should he sown about the middle of October, Leather gave the 
opinion that both in outturn of root and yield of sugar, beet can be successfiilly 
grown in North India as a rabi crop, provided suitable land and facilities for 
liberal irrigation be devoted to it. The Report of the Botanic Gardens of Sa- 
haranpur for 1900 gives a detailed accoimt of further experiments. Proudlock, 
writing of the Nilgiri hills, says that with ordinary care sugar-beet can be 
successfully grown. But the yield of sugar from all the Indian experiments 
rarely exceeded 13T0 per cent., while in some instances only 5*6 or even 3'3 per 
cent, were recorded. As a rule the roots grew too large, and in consequence the 
percentage of sugar decreased. A serious objection to beet cultivation is the 
necessity for deep plougliing, which the Indian cultivator is both unable and 
. unwilling to perform. 

P. V, Subbiah (Principal of the Agricultural School, Cawnpore) issued (DepU 
Agri. U. Prov. Bull., 1901, No. 13) a complete review of all past experiences, and, 
commenting on that, Moreland observes, “ It wiU be seen that attempts to make 
gur hy the ordinary methods were complete failures, and it seems probable that 
this must be the case, as \inrefined beet-sugar made in Europe retains certain 
organic matter which gives it an unpleasant flavour.” It is, therefore, umed 
that “ if beet is grown it will be on the central factory system, the oultiyator 
receiving an advance and engaging to grow beet, the roots to be token to the 
factory.” [C/. Mukerji, Hand6ooAj Ind. Agrn., 1901, 388-9.} 

orassus abe Ifer, the Palmyra Pahn or hrah tree of Bombay id Madras 
Presidencies. This is one of the sources of the substonoe known in Indian 
commerce as jaggery. Rheed© (HoH. AfoZ., 1686, i., 11-13, tt. 9-10) alludes 
to the present species of palm as being tapped for its sweet juico (raa), 
but says nothing of its sugar. It aflords much of the sugar of South India, 
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especially Tiimevelly. Bachanan-Hamilton wrote in 1807 that the jaggery of Tinnevelly. 
this palm was more esteemed in Mysore than that of the date-palm. It is 
also largely utilised as a source of sugar in Burma (see p. 170). 

Caryota urens» the Indian Sago-palm or Bastard Sago, is the chief source Indian 
of the palm-sugar of South Ceylon and to some extent of Bombay (see p. 287). Sago-palm, 

Cocos nucifera, the Coeoanut Palm, is the species most extensively used Coeoamit. 
in Madras as a source of palm-sugar. Garda de Orta (1563) speaks of the swa 
or toddy which, fermented, yields arrach and vinegar, or from which, when 
thickened in the sun or by heat, they make jagray the best kind of which comes 
from the Maldives. Rheede (Z.c. i., 1-S, tt, 1-4) speaks of “ /agm” (sugar) made 
from the juice wdth the aid of lime, the mixture being boiled until it thickens. Lime, 
when a red-coloured sugar is obtained (see pp. 362, 932). 

anna — some thirteen or fourteen plants in India are known to yield, mider D.E.P., 
the parasitic influence of insects or otherwise, a sweet fluid called manna. This v., 165-7. 
is regularly collected and, like honey, enters more largely than sugar into the IMauiia. 
pharmaceutical preparations of the Hindus (see Bamboo, p. Ill, and Honey, 
pp. 128-9). \Cf. Garcia de Orta, 1563, GolLy xxxiii.] 

Phoenix sylvestris, the Common Date-palm, is perhaps the most important Date, 
source of palm-sugar in India. In fact, the plant is fairly extensively cultivated 
in Eastern Bengal as a source of sugar. In Mysore it is also important, more so 
than either the palmyra or the coeoanut sugars (see p. 886). 

Saccharu ofRcinaru , the Sugar-cane — the subject of the present article. Sugar- 

Sorghum vulgare, the Sugar-Sorghum or imphee (see p. 1041). cane. 

Vitis vinifera, the Vine. 5 According to Aitchison {Edinb, Bot. 8oc. Trans. , Vine. 

199), also Le Mesurier (London to Bolchara, 133), the juice of the grape is used in 
Afghanistan to make S 5 rup, and in Merv refined sugar. 

Zea ays, Indian-corn or maize, often yields sugar in its stem, like that Maize, 
of Sorifhum and SaecJtnrutn (see p. 1138). 

Many substances other than those enumerated are known to afford sweet weet 
fluids, but are for the most part utilised in the rnanufacture of alcoholic beverages Fluids, 
or sweet sherbets only, while others, such as indigo-sugar, are at present put to 
no economic purpose whatever. The mahua flowers (see p. 118) and the pine- 
apple (see p. 69) are the best-lmown substances available in India from which 
a sweet juice may be prepared (if the grape be excluded from consideration), or 
w'hich are actualiy utilised in the production of alcoholic beverages. Honey is 
largely traded in all over India. Halwa (a sweetmeat, much like “ Turkish- 
delight ”) is said to be prepared from camel’s milk and honey, and is brought 
iato India from Afghanistan and ports on the Persian Gulf. 

SACC A 0 A U DI AQ UM, ; EZ. Br. Jnd., vii., 119. This embraces the 
following — S. clliare, Anderss., S. exaltatitm {Munja) and S. proce.ru ni (Sara) 
of Roxb. It is the sara of the classic authors of India, and bears the following 
vernacular names — sara, sarkanday sarkara, ramsary sar, aer, munja, ikar, paid, 
war, palwa kanda, darga, gundra, ponika, etc. Is met with throughout the plains 
and lower hills and distributed to China. In the Panjdb it often covers large 
tracts of country and is frequently planted in lines or dividing hedges, especially 
in low-lying localities subject to periodic inundation. 

History. — Sir William Jones (Sel. Ind. PI., in As. Res., 1795, iv., 247-8) says: 

“ This beautiful and superb grass is highly celebrated in the Pur anas, the Indian 
God of War having been born in a grove of it, which burst into flams ; the gods 
gave notice of his birth to the nymph of the Pleiads, who descended and suckled 
the child, thence named Carticeya. The cd^d” (kdsd or kdns) “ vulgarly casia ” 

(.S’. *ix*onUtn<tuvn) “ has a shorter culm, leaves much narrower, longer and thicker 
hairs, but a smaller panicle, less compounded, without the purplish tints of the 
aara : it is often described with praise by the Hindu poets for the whiteness of 
its blossoms, which give a large plain, at some distance, the appearance of a broad 
river. Both plants are extremely useful to the Indians, who harden the inter- 
nodal parts of the culms, cut them into implements for writing on their polished 
paper. From the munj, or culm, of the sara was made the maunji, or holy thread, 
ordained by Menu to form the sacerdotal girdle, in preference oven to the cusa- 
grass.” For its use in the treatment of vinegar, see p. 1110. 

Munj yiBBE is obtained from the loaf -sheaths ; the blades are the sar or sara 
used in thatching houses and as a paper material ; the contained flowering stem 
is the hind or vi^ ; the panicle or flowering stem is the sirki, til or thili, used in 
thatching boats, carts, etc, ; sentha or hana is the lower, stronger portiori,s of the 
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ACCH ARXJ M. 

OFPICINARUM the sugae-cane plant 

History 

fiowerizig stem, used in tlie manufacture of chairs, stools, tables, baskets and 
screens ; and tilak, tilon or ghua are names that denote the flowors. Some of 
these names, such as munj and sara, have been supposed to denote the prodiurts 
of different species, instead of different parts of one and the same plant, hence has' 
Paper. originated much of the confusion that prevails. Sara is used in paper-making*' 

and munj as a textile fibre. The much prized munj is strong, elastic and has a 
wonderful power of endm'ing moisture without decaying. It is extensively 
Belhi Mats. employed in the manufacture of cordage, ropes, the famed Delhi mats, and ins 
the preparation of baskets, etc. Munj mats are reported to be proof against 
white ants, but are hard on shoe-leather, harsh to the foot and fatiguing when 
walked on for any length of time. These are largely produced in Allahaba-ch 
Agra, Delhi, and are traded in all ovev India, and within recent years hav(? 
begun to find their way to Europe (see ats, etc., p. 777). In the early spring: 
the old grass is often fired, when shortly after a crop of young leavas is. 
produced from the stools, which is much valued as fodder. 
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S. SPONTANEUM, Unu, ; FL Br. Ind., vii,, llS-9. This has received variom? 
names, such as wififpiUicum , Willd., s. &cuf/rt7ej(.ve, Ham. [ i^oui and 

ienii*iis), s. ettna j ieuiatu itt , Roxb. It is the hdsd of Sanskrit, and in the vernaculars; 
the Icdns, kosa, kagaray kuSy hds, Jcdnsi, rara, jasha, padar, rellu-gaddi, billu-gaddiy. 
thetkra kyn, Qtc.y eta. {see-p, 1122). Is contrasted with artuttHnacenm in the above. 

Throughout the warmer parts of India and Ceylon, ascending to 0,000 feet 
in altitude. Is most at home in damp low-lying land, where it thrws up flower- 
ing stems often 12 feet in height. Is gregarious, the snowy white pubescene^> 
which surrounds the base of the spikelets rendering it a conspicuous feature of 
the vegetation when at all preva.lent. It flowers soon after the close of the rains. 
Owing to its vigorous growth it is difficult to eradicate, hence often becomes a 
troublesome weed, especially in the tea plantations of Assam and Bengal. [Of. 
Batchelor, Agri. Journ. Ind., 1906, i., pt. ii., 152-8.] The grass is large an(l 
coarse and is used mainly as a thatching material. The leaves, sheaths, etc., are 
twisted into rope and worked up into mats, but are inferior to munj for these 
purposes. As a fodder plant it is usually regarded as superior to the former 
species, and is specially valued for feeding buffaloes. The culms are also much 
more highly prized for the manufacture of Native pens. [Of. The Bower Manu* 
script (Hoernle, transl., 1893-7), 96, 106, 122, etc.] 
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. offiei pum, Linn., Sp. PL, 1753, 54; FI Br, Ind., vii., 118; 
Eumplims, Herh. Amh., 1750, v., 186-91, t. 74 ; McEadyen, in Hook., BoU 
Misc., 1830, i., 95-115, t. 26 ; Roxh., FI. Ind., i., 237 ; Kokler, Med.- 
Pflanzen Attas, ii., 169 ; Hackel, Monog. Andro'p., in De Candolle, Monog, 
Fhaner, vi., Ill ; Krliger, Las ZuckerroJir und Seine Kultur, 1899 ; Gra- 
MiNE^. The Sugar-cane, uhh, uh, us, ilchy ih, dh, ahu, ihliari, rihJiu, serdi, 
sheradi, gannd, ghenra, nai-shakar, kumad, kusJiiar, puri, chenihu, charki, 
kliahhu, kanmihii, karnipa, tebu, key an, kydn, etc., etc. The majority 
of these names denote the cane-plant, others doubtless the sugar. The 
selection given is, however, fairly representative of the names in current 
use in India. In the Malay Archipelago the cane is known as tabu and in. 
China as kan-che, a word believed to be derived from the Sanskrit kkanda, 
a name for sugar. As a cultivated plant cane is widely distributed in India 
and numerous very distinctive forms exist, some of them known from the 
earliest historic times, others introduced quite recently. 

History. — The Sanskrit name for the plant is ikahuy of which the modern 
corruptions are ikh, ukh,. and unhh. Mention is also directly made of the sugar- 
cane in the Athervaveda (Bloomfield, transL, xlii., 100, 277). The xiome sarhard 
is similarly given by the very earliest Sanslmt writers for white sugar, and it 
originally denoted “ grit or “ gravel,*’ hence its special signification as crystal- 
lised sugar. The name khanda (an ancient name for sugar), the root of which 
means to crush, may be considered to denote sugar from the sugar-cane 
rather thaix from palm- juices, where no crushing in any form is pursued. 
By modern usage, however, it became restricted, like its English derivative 
“ candy,” to a special form of crystallised sugar-^the sugar-Ciandy {aarkctr-kkandi). 
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In the same way the word guda or gula indicates a “ mass ” or “ ball,” hence its 
special application to thickened sap — the modern gur ov raw sugar or molasses, 
as also the balls of sugar that were used as coins in village commerce. 

The ancient name for Bengal is Oaura^ a word supposed by some to have 
denoted the country of gwr, and hence it has been affirmed that in Bengal origi- 
nated the art of sugar manufacture. This seems highly improbable, since guda 
occurs in the classic works of India, prior to the Aryan conquests of Bengal. 

Lastly the name jaggery, which to-day is used with the special signification of Jaggenj, 
palm-sugar or palm-molasses, is but a modern corruption of sarhard, first into the 
Malayal chahkara, then into the Portuguese jagara, jagra. Barbosa {Coasts E. 

Africa and Malabar, 1516, 59) speaks of “the sugar of palms which they call 
xagara.'^ Joao de Barros {Decadas de Asia, 1553, iii., lib. iii., cap. 7) mentions 
the jagara made from the cocoanuts exported from the Maldives. Cifisar 
Prederike (1567) calls it giagra. Bheede, in the passage alluded to in connection 
with the cocoanut, calls it “ iagra,^^ and Buchanan-Hamilton {Journ, Mysore, etc., 

1807, i., 157-8; ii., 101; iii., 145-6, etc., etc.) uses the word jagory. A know-- 
ledge of tari wine seems ever so much older than of sugar prepared from the same Tari, 
juice. Megasthenes (320 b.c.) alludes to the value of the tala trees to the people 
of India {Indika of Arrian (McCrindle, transL), 199 ; see also alt Liquors, p. 757). 

But Eratosthenes (223 B.c.) is perhaps alluding to sugar-cane when he tells us 
that “ the roots ” were sweet to the taste both when eaten raw and boiled. 

Lucan (a.d. 65) refers to the sweet juice expressed from reeds (tenera arundo). 

Paulus ASgineta (Adams, transl.), iii., 246), in the 7th century, speaks of the 
sugar brought from Araby the Blessed” as being less sweet than honey. 

Unmistakable reference is made to sugar-cane as cultivated on the shores of Oaltiration 
the Persian Gulf during the 9th century. “ The crusaders found sweet-honeyed Jientioued. 
reeds in great quantity in the meadows about Tripoli, which reeds were 
called sucraP Galt, who published a history of sugar, says it is certain 
that in the year 1148 it was largely cultivated in Sicily and that the 
Venetians traded in it, but he adds, “I have met with no evidence that the 
Saracens carried it from India to Sicily.” Sanutus, who wrote of 1306, observes carried to 
that in the countries subject to the Sultan, sugar-cane was produced in large Europe, 
quantities, and that it was likewise carried to Cyprus, Rhodes, Sicily and other 
places belonging to the Christians. 

The Greco-Roman world had a very distorted idea of the origin of sugar. 

It was a kind of honey obtained from canes or mambas. In Hebrew writings 
there is no indication of a knowledge of sugar, so that it was not cultivated in 
Arabia and Egypt prior to the Jewish captivity at Babylon. The Chinese do Ch.ina. 
not appear to have known of sugar from very ancient times. Bretschneider 
says that he has not been able to discover any allusion to it in the most ancient 
books. It is first mentioned, he adds, in works that date from about the second 
century b.c. According to the Pent Sao, a man was sent, about 627 a.d., from 
China to Bihar to learn the art of refining sugar. Marco Polo {Travels, 1290 
(ed. Yule), ii., 313) visited India, and gives full particulars of the coast towns 
of the south and west. Of Quillon, he says “ their wine they make from palm- 
sugar.” But Polo does not definitely mention sugar, or rather sugar-cane, 
until he reaches China. Of Pekin, he remarks, “ enormous quantities of sugar 
are made,” and this “ brings many merchants who traffic about the Isles of the 
Indies.” In a footnote. Sir Henry Yule explains that there is still a great 
deal o sugar grown and made about Euchau ; indeed all the fine Chinese sugar- 
candy is produced at Eokien. If, therefore, this reference to Chinese sugar 
denotes sugar-cane, it is the only one in Marco Polo’s record of his great ex- 
plorations that can be so interpreted. 

In one chapter Polo aUudes to Bengal, but it has been shown that he never Indian Sugar, 
himself visited E tern India and that his notions of Bengal were so imperfect 
that the particulars he affords regarding sugar cannot be accepted as necessarily 
denoting an ancient knowledge. Ramusio (in his edition of Polo) says the Chinese 
were taught the art of refining sugar by some men from Cairo who happened to 
be at the Court of the “Great Can” {Purchas' Pilgrimes, iii., 101). Sir Hugh MacMnerj. 
Willoughby (about 1554) speaks of “ such number of Ingenios for sugar ” seen 
near Pekin (jPurcAo^, Z.c. 270). Most of the 15th and: 16th century travellers 
in China mention sugar as being so good and cheap. It is .commonly stated that 
Vasco da Gama (who doubled the Cape of Good Hope in 1497) relates that a con- 
siderable trade in sugar was at that time carried on from Calicut — the then capital 
of W tindian commerce. John Leo makes a similar statemeht regarding Nhbian 
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sugar during 1500 a.d., and other travellers shortly after the time indicated dis- 
cuss the sugar of India. Thus, for example, Varthema (Trarr/N, loli) (eci, Hakl. 
Soc.), 163) explored the west coast and fiu-nished maxry details of the trade and 
industries of Calicut. He gives a full account of its fruit trees, and says of tiie 
cocoanut that it is the best tree in all the world. He describes its wine and 
sugar and tells of the monkeys stealing the former. But ho makes no mention 
of sugar-cane. Of a town in North Ivanara, identified with Setiasevaghur 
(which he calls Bathacala), he observes that it possesses '‘ a great quantity of 
sugar,” but from the previous account of the Calicut sugar it may ht' presumed 
this also was palm-sugar. It is somewhat strange that Garcia de Orta should 
make no mention of sugar-cane, and it is certainly most singxilar tliat Baber 
(Memoirs, 1519 (Leyden and Erskine, transL), 326-7) should furnish many inter- 
esting details of the date, the cocoanut and the palmyra palms, but make no 
mention of the sugar prepared from them nor of the sugar-cane tields of liKlia. 
He speaks of the juice of the pahns being called tari, and of its being <irunk 
both fresh and after it had fermented. But he admittedly deHiu'iiu's only 
the plants and animals seen in Hindustan whicli were different from those 
of his own coimtry — Ferghana and Bokhara. He accordingly apologises for 
having mentioned the date-palm, which was not confined to Hindustan. It 
has already been pointed out that Rheede, the earliest and e\'en to-day 
one of the most accurate of Indian botanists, while describing aixd figurii^ 
nmassxtSf should make no mention of its sugar, thoiigli he describes the sugar 
of the cocoanut ; and even still more curious is it that he is silent as to sugar- 
cane. The Ain-i-Akhari (1590, Blochmann, transL, 69) fortunately gives us full 
particulars. “ Sugar-cane, which the Persians call naishakar, is of various 
lands, etc., etc,” Linschoten has much to say regarding sugar (^^ara), but his 
reference to sugar-cane "would appear to have confused it with bamboo (fnamhu, 
as he calls it), the old error that descended from the classic times of Greece and 
Rome, so that it is possible even Linschoten liad not personally examined the 
plant, Tlaevenot (Travels in Levant, Indostan, etc,y 1687, pt. hi., 26) mentions 
the cultivation of the sugar-cane in Surat. 

There would seem little doubt that sugar-cane cultivation originated in 
Southern Asia, if not in India, but it. has never been satisfactorily proved to have 
been met with wild in India or anywhere else, and is accordingly known purely 
and simply as a cultivated plant. Loureiro would, however, seem to think it 
was indigenous to Cochin-China (FI. Coch.-Okin., i., 52), but perhaps with no 
greater justification than the statement of its having been found wild in the 
Car-Nicobar island. The mention of sugar, by European travellers to the west 
coast of India, almost invariably denotes palm-sugar, and as that part of India 
was first reached and explored, it seems likely that an undue importance has 
been given to palm-sugar (see remarks under Trade). It is, however, to aay 
the least of it, very surprising that the early botanists who deal with the 
plants of India make no mention of sugar-cane. Thus, for example, Rheede 
(1698 A.D.) gives a brief account of one of the naked-seeded Borghuins, 
but says nothing of its yielding sugar. Rumphius (1750) tells us, however, 
that the white-seeded sorghums often have the stems so sweet that they 
are regularly chewn for their sweet juices, but adds that sugar is never 
made from them as from sugar-cane. In a further passage he gives full par- 
ticulars regarding sugar-can© cultivation in the Dutch colonies, but ventures 
no opinion as to the home of the plant. Miquel, Hasskarl and Blanco make no 
mention of wild sugar-cane in Sumatra, Java or the Philippine Islands, Crawfurd 
tells us that he failed to find it in the Indian Archipelago, It seems fairly cer- 
tain, however, that the Muhammadans were conspicuously identified with the 
extended cultivation of both cotton and sugar-cane. After the Muhammadans, 
the Portuguese were perhaps the people most closely associated with the early 
distribution of sugar-cane cultivation. In 1419 it was taken to Madeira from 
Sicily (Purchas" Pilgrimes, i., 5), and there would seem every reason for be- 
lieving that this was its first appearance on the islands of the Atlantic. Sloane 
(Nat. Hist. Jam., 1707, i., 108-9), while describing sugar-cane d the manu- 
facture of sugar, dwells especially on the necessity of adding an alkaline salt 
or “ temper ” to the boiling liquid, to facilitate the formation of the crystalline 
article. But although the story of the Muhammadan influence is generally 
accepted, it is somewhat curious that Browne (Hist Jam., 1789, 129-39) should 
have regarded the plant as a native of the Canary Islands. He appears to have 
thought it existed there before its introduction by the Spani ds and the Portu- 
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guese to tlie mainland and islands of the west coast of Africa. From Madeira it 
apparently was taken to Brazil, but at a very early date, for Magellan speaks 
of finding it there in 1519 {Purchas, l.c. 34). From Brazil it was carried to St. 

Bomingo and Barbados. Of the last-mentioned island, Ligon {Hist. Barbados, Barbados. 

1657, 84 et seq.) will be found to give a detailed account. He describes all the 
noteworthy fruits of the island, but of sugar-cane observes, “ There is one brought 
theneefrom as a stranger, from beyond the line, which has a property beyond 
them all, and that is sugar-cane.” He landed in the island 1647, and found 
sugar-cane cultivation but little understood, though the plant had been intro- 
duced from Brazil and an “ Ingenio ” for manufacturing the sugar had been set 
up. When he left the island in 1650 the manufacture had been greatly improved, 
and they had discovered the period necessary for the full maturity of the canes, 
namely fifteen months. They had also learned to manufacture “ lump sugar,” 

“ but not so excellent as they make in Brazil.” Towards the close of the 18th 
century the French colonists of St. Domingo carried the cane to Louisiana, 

These brief references to the West Indies may suffice to convey the opinion that 
it is there an exotic, and it may not be far from the truth to add that it was 
the necessity for labour in sugar-planting that gave origin to the slave traffic. Slave Trade. 

John Leo, who began his explorations of Africa and Egypt about 1492, ATrica. 
describes the sugar of Morocco and of Egypt, which appears even then to have 
been made from sugar-cane. Similarly Richard Jobson describes the sugar- 
canes of Sierra Leone and Gambia in 1620. Forster {PL Esc., 1786, 77) speaks 
of sugar-cane as grown in Polynesia for the clnldren : in Tahitan it is known as Polynesia, 
“ It is recorded that the Otaheite cane was introduced into Trinidad 

and Martim’que in 1782. The date when sugar (from sugar-cane) first 
reached England has not been definitely ascertained. We read of its being England, 
carried from St. Lucas in Spain to Bristol in 1526. In 1503 two ships ar- 
rived at Camperre laden with Canary Island sugar, and a century and a half 
later the supply from the West Indies and Brazil might be said to have been 
fully established and become almost a necessity on every breakfast table in 
Europe. At the present day sugar-cane is grown tliroughout the tropics and 
sub- tropics, and even into the warm temperate tracts, especially in the West Present 
Indies, Mauritius, British Guiana, etc., and at Malaga on the Mediterranean coast Oultivation. 
of Spain. It requires a hot, moist atmosphere alternating with periods of dry 
weather. It rarely flowers and fruits, so that cultivation is almost exclusively 
by cuttings. These are called “ plants,” and usually consist of two or three upper 
joints of the cane, the severance being by a clean cut immediately below a joint. 

Hughes {Nat. Hist. Barbados, 1750, 244-52, t. 23, f. i.) alludes to the flowering Flowering, 
of the canes in Barbados, and gives full particulars of the cultivation and methods 
of manufacture pursued. But with regard to the fruiting and the production of 
fertile seed, there is no definite record of this fact having been utilised for a Fertile Seed, 
century later. Rumphius says, “ It never produces flowers or fruits unless it 
has remained several years in a stony place.” Roxburgh remarks, “ Where wild 
I do not know : I have never seen the seed.” But in the West Indies, about 1858, 
it was recorded that seedling canes had been observed to spring up around the 
stems (or stools) of canes that had “ arrowed ” or flowered, from which cir- 
cumstance it was believed and oft reiterated, that the sugar-cane actually did 
produce fertile seeds sparingly, though more copiously under certain climatic 
and soil conditions. \Cf. Joret, Les. PL dans HAntiq., etc., 1904, ii., 266-9.] 

Varieties and Races of Sugar-cane, — The diversity met with would D. .P., ^ 
appear to have been brought about primarily by selection of sports and 
variations as manifested in adaptation to environment ; through the Varieties 
study of yield of sugar to the acre; the observation of freedom from andEaces. 
disease, etc., as also by the direct cross-breeding of the stocks thus pro- 
cured and matured. Leather defines a good cane as one which will yield 
70 per cent, of juice in the mill, afford 15 per cent, or more of cane-sugar, 
and possess not more than 17 per cent, of glucose. In the Dictionary the 
effort was made to divide the canes met with in India into two great 
sections : — {a) Introduced Canes, and (5) Indian Canes. Without going 
into needless details regarding the various foreign canes known to be culti- 
vated in India, the following particulars may be furnished 

1. aurltiuB C e. — -This appears to have been introduced into India from 
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Mauritius about 1838 (if not much earlier) and was so named in consequence, 
but is in reality the yellow- violet cane of Java. It is said to excel the red Bombay 
cane both in size and quality, and to yield one ratoon crop or sometimes two 
(when grown on rich soilsl, but as the roots get considerably above ground 
it requires subsequent surface dressing. 

2. Otaheite or Yellow d Straw-coloured C e. — Tliis was introduced into 
India about 1840, and became widely distributed, especially in Eastern Bengal 
and Assam. It is questionably distinct from the Mauritius canes of many 
plantations. The leaves are broad, pale green and droop considerably, especially 
on nearing maturity. It shows a marked tendency to arrow, especially if grown 
under the influence of sea-breezes. It has not proved a success in India, however, 
as it demands the finest soils, the most thorough agricultural methods, and per- 
fect protection ; is withal very liable to disease and to the attacks of white ants. 
According to many observers it rapidly deteriorates in India. 

3. Bourbon Cane. — This is by some persons supposed to have been originally 
discovered on the coast of Malabar, and from there to have been carried to 
Reunion, improved, and then returned again to India via the West Indies. By 
other writers both this and the straw-coloured Otaheite canes came originally 
from Madagascar, while still other writers affirm that the Bourbon cane is one 
and the same as that often called the Singapore. 

4. Batavian Canes. — There are several distinct forms, such as the violet cane, 
of which Sir John Lefroy wrote in 1794, “ The Batavian canes are a deep 
purple on the outside.” Wray says the yellow- violet and purple- violet or Java 
canes, as also the transparent or ribbon canes, all belong to this type. The 
yellow- violet differs from the Bourbon and Otaheite in being smaller, less juicy, 
considerably hardier, slower of growth and with the foliage darker and more 
erect. When ripe it is usually of a straw-colour with the rind thick and the pith 
hard, but its juice is rich and tolerably abundant. The purple- violet, on the 
other hand, is fully as thick as the Bourbon, and has the joints from three to six 
inches long. The leaves are darker green than the yellow- violet, and it yields 
a juice richer in sweetness than almost any other cane ; but it is hard, difficult 
to grind, and affords but a low percentage of juice. The transparent ribbon- 
cane is of a bright yellow, with a number of blood-red streaks ; its leaves are like 
those of the yellow- violet, but more erect. In Jamaica it is generally planted on 
light sandy soils, where no other cane will thrive. 

It yields a fair quantity of juice of excellent quality. This cane was in- 
troduced into India (wd Bourbon) in 1838, from which circumstance it came to 
be called “striped Bourbon.” Mr. Kobus, who visited India in 1891 to en- 
deavour to procure fresh stock for the Java plantations, recognised the pownda 
canes of India (the canes grown specially to be eaten, and not used in the 
manufacture of sugar) as identical with the canes grown by the Dutch for 
sugar manufacture. The ukh and ganna (the kinds specially grown in India 
for sugar manufacture) were previously unknown to Kobus, and he accordingly 
took back with him a large supply of these. It thus seems highly probable that 
most of the edible canes of India have been developed from imported stocks, 
such as those briefly enumerated above. 

6. China Canes. — This is the Sficchantm sinenMa, which Roxburgh re- 
garded as distinct from the indigenous canes of India. The distinction that he 
made has not, however, been upheld by modern writers, namely in the leaves 
being flatter and the margins more hispid. The flowering panicles, Roxburgh 
says, are ovate in general outline, with simple or compoxmd verticillated branches. 
The Indian forms he separates as having paihcles spreading, the branches alter- 
nate, decompound, and the corolla one-valved (instead of having the two valves 
on the same side, seen in the Chinese canes). These canes were introduced into 
the Botanic Gardens of Calcutta in 1796. Most writers, who experimented with 
the China canes shortly after their introduction, reported that they were hardy 
and prolific, not liable to attack by white ants nor jackals, and moreover able 
to withstand the hot weather better than the indigenous sorts. These opinions 
are vouched for repeatedly in the Journal of the Agri. -Horticultural Society of India^ 
but it is feared that if the original stock of China canes survive to this day at all, 
the plants have very possibly been largely merged into the indigenous forms and 
their origin mostly forgotten. 

6. Singapore C es. — As already affirmed, the more important of these seem 
to he identical with some of the Batavian and Bourbon canes.' Wray gives 
eight diflerent kinds met with in Benang, Singapore and Malacca. The prin- 
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cipal is the Selangor© cane, known as iihhu hiitong herdbu powdery dark 

cane) or tihhxi cappor (—the chalk cane) of Singapore and Malacca. These 
names are due to the presence of a large quantity of white resinous substance 
on the stalk. By many writers this is spoken of as the finest can© in the world, 

But in the Straits it is often called the China cane, because grown by the Chines© world. 

settlers in the Straits before the Europeans commenced cane-planting. The 

leaves are very broad and deeply serrated on the edges, very dark green in 

colour and firmly attached to the cane. The cane-itch is usually very prevalent 

on this plant. The tibu-Uut (or clay cane) seems to be identical with the Ota- 

heite of most writers. The tibhu tilur (or egg cane) seems peculiar to Tarme, one 

of the New Hebrides. The leaves are smooth and the stems bulge between the 

joints to such an extent as to have suggested its name. The leaves are shed as 

they ripen, and the stem becomes so brittle that it breaks readily. It is prolific 

and easilj!- cultivated. The juice is copious and rich in quality. The tibhu clam 

or ohat is the black or medicine can© of the Malays. It is a small cane of a rich Black Oana 

purple colour. 

The red-purple can© of Singapore is generally accepted as the stock from Red-purple, 
which has been developed the red canes of Bombay. This is interesting in the 
light of the other suggestions and opinions which point to Bourbon and the 
straw-coloured Otaheite canes being identical, and to their having originated 
from Malabar. Thus the early European sugar-planters appear to have ob- 
tained their stocks from Malabar, Batavia, Madagascar and the Straits. ^ Hence 
it may be added, in conclusion, that nothing has been discovered in philology, 
botany or history that seriously upsets the hypothesis that all the forms of 
sugar-cane emanated from a common species, wliich was very probably originally 
a native of India and perhaps also of the tracts adjacent to India. 

7. Indian Canes, — It has been pointed put by Benson and others Indian 
that foreign canes introduced into India rapidly manifest a decline in the Indigenous 
percentage of sugar-yielding juice. The crop of cane continues high, but 
the merit in sugar-production declines. This fact has led naturally to sugar Yield, 
greater faith being placed in the improvement of Indian stock than in 
the acclimatisation of foreign canes. Commenting on the Madras canes, 

Leather observes that undoubtedly some of the cane which is at present 
grown in the Madras Presidency is second to none in the world.’* A 
movement has, therefore, been started to study the Indian canes critically 
by growing them side by side at test farms. Saiyid Muhammad Hadi, 
having devoted considerable attention to the study of the canes of the 
United Provinces, published a valuable work designated '‘"The Sugar 
Industry of the United Provinces of Agra and Oudy (1902), and assorted Classification, 
the canes there described and illustrated into three groups as follows : — 

Grou L Ukh Canes. — These are the most numerous and most Ukh Canes, 
extensively cultivated of all races. They are grown entirely for the pro- 
duction of sugar. The majority have a fairly hard, firmly adhering skin, 
which cannot be detached with a knife beyond the joints. Stems (canes) 
small, thin, erect, reed-like, thickest a little above the middle, mostly 
lemon-green in colour, with age becoming pale yellow or, in a small sub- Description, 
group, blotched with red. Leaves narrow, small, dark green and soft. 

Aerial roots proceed as a rule from but a few of the lower joints. The 
internodes are short, only slightly constricted at the joints, and often 
possess a distinct central cavity that is even surrounded with strong 
fibrous cords. Buds small, depressed. 

These, Hadi refers to the following sections — (a) canes other than naoes. • 
yelloio. Of this nature he forms three series as follows ; — (1) dhaul canes, 
of which he figures and describes seventeen different kinds. {2) matna 
canes, of which he shows ten kinds. And (3) kuswar cmes, which he 
refers to twelve different kinds. Then under (6) the red ukh canes ^ .he 
places the chin or chan canes, of which he describes six different forms. 
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Hadi regards tlie paunda canes as foreign, but accepts the cMn as 
indigenous. It seems possible, however, that some of these may in 
reality be the survivals of the Chinese canes largely experimented with in 
these provinces nearly a century ago. 

Group II. The Ganna Canes. — Except in a few districts tliese are 
grown almost exclusively as edible canes, especially in districts where the 
paunda canes cannot be successfully raised. They are usually taller and 
thicker than most of the races of ukh canes, and have longer and broader 
leaves. The skin is generally hard, but easily removable. The pith is 
always distinctly softer than in the former group. The central cavity 
and filaments are also absent and the canes are juicy, though not very rich 
in sugar. The aerial roots are more largely produced, aud the buds are 
large and more conspicuous than in the ukh canes. But the sugars manu- 
factured from them are inferior in colour. Lastly, they are very liable to 
fungal diseases, such as ‘‘ red smut ” (Tricfiosphoeria Sacehari), aud 
are readily attacked by wild animals and white ants. 

The best-known examples of this group are known as agaul, merthiy 
dikchan, kdld gannd, katdrd, haraukka, tanka and ghorara. Most 

of these names denote introduction from one district to another, such as 
Gagaul [agaul), a village in Meerut ; and Meerut — but Hadi accepts 
the majority at least as being indigenous to India. 

Group III. Paunda Caues. — These are the acclimatised canes proper, 
that is to say, those admitted by the people to be of foreign origin, such 
as the Mauritius, Otaheite, Bourbon, Batavian, China, Singapore, etc., 
discussed above. They are grown almost entirely for chewing, except in 
one or two localities where they are used for sugar manufacture. Gener- 
ally speaking, their cultivation is confined to the vicinity of large towns 
where a ready market may be obtained. High cultivation, involving 
heavy expenditure, is an essential feature for the growth of these canes— 
hence they are more profitable as edible canes than as sources of sugar. 

They are tall plants, very thick, with hard skin (easily removable), and 
soft, fleshy, central solid stems. The leaves are proportionately long and 
broad, and aerial roots more abundant than in any other canes, but their 
buds are proportionately small. Many of them have been so long under 
cultivation in India that they have had local names assigned to them. 
The best-known examples of this are : (1) Madrasi or thun ; (2) Bombai 
(red cane of Bombay) ; (3) Sabaranpuri ; (4) lal or kala ganna ; (5) 
Bandrsi ; (6) Burmi ; and (7) Poona 'paunda. 

Standard in Description, — Mollison and Leather furnish a diagram 
showing in outline four forms of cane, and suggest the desirability of future 
writers accepting these as comparative standards. They furnish parti- 
culars of 46 canes, hut of 11 they have omitted to say to which 
type they belong, and of 9 more they are apparently not quite certain 
themselves. The proposed classification would thus seem by no means 
a very satisfactory one. In type (A) the joints are constricted but the 
cane not materially swollen, whereas in (C) the joints (nodes) are con- 
stricted and the internodes distinctly swollen. These would seem to 
correspond very largely to both the ganna and paunda canes of Hadi’s 
classification. The following are the (A) canes of Mollison and Leather 
kali-jadi ; deo-gadi ; Green Mauritius; rasdali (rasvali, the juicy) ; 
Yellow-green of Bijapur ; Purple Mauritius (imported in 1893), the 
rdmrasddli of Eanara ; Streaked cane of Dhdrw^r and B el gaum ; Madr i 
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paunda (of Sitapur, Barabanki, Bareilly, etc.) ; Jcajli (of Bardwan) ; and 
the puri (of Bardwan). (C) canes are ; the Ichajuria or meva (of Surat) ; 

Malabari (of Surat) ; the maJiim Yellow-green or Poona pundia ; samsara 
(of Dumraon) ; and the Saharanpuri (of Cawnpore and Bareilly). 

The (B) and (D) canes of this classification seem to correspond to the 
truly indigenous canes of India which Hadi groups under the most general 
Indian name uJcJi. Of the former the following may be mentioned : — 
vmisi or Bamboo or betta Jcahbu (of South Maratha country) ; hullu 
kabbu {hullu — grass, and Jcabbu — sugar-cane) (of the South Maratha) ; 
sanna (= small) -bile {= white) -Jcahbu (of Khanapur and South Maratha) ; 
mungo (of Dumraon) ; dhaul or dhaur (of Cawnpore, Bareilly and Shah- 
jahanpur) ; matna (of ditto) ; and rahra (of Shahjahanpur). 

The (D) canes are as follows : — pafisabi (of Behea) ; Ichari (of Dumraon 
and Bardwan) ; the dilcchan (of Cawnpore and Shahjahanpur) ; and the 
munga (of the same place). 

Lastly, the (E) canes of Mollison and Leather seem to correspond closely 
with the coloured uJch canes of Hadi. The examples given by the former 
authors are bJiuri, phojbhuri and songadi (of Surat) ; the Purple cane (of 
Bijapur, Bassein and Thana) ; and the hare Jcabbu {Jcare = black) (of 
Belgaum, Khanapur and Dharwar). 

I have enumerated the chief canes mentioned by Mollison and Leather, 
and not those given by Hadi, because the former are applicable to a wider 
area, and at the same time, so far as the United Provinces are concerned, 
correspond with many of those given by Hadi. The Imperial Gazetteer 
(hi., 39) says the canes of India maybe broadly grouped into (a) thick, 
juicy, soft lands which ordinarily require very liberal cultivation and juicy Canes. 
irrigation, and (b) thin, hard, less juicy canes which, with well-distri- Dry Canes. 
buted rainfall, succeed with less liberal cultivation and with sparing 
irrigation or even without any. 

[C/. Leather and Mollison, in Agri. Ledg., 1898, No. 8 ; Mukerji, HandhooJc 
Ind. Agri., 1901, 392 ; Mollison, Textbook Ind. Agri., 1901, hi., 109, 153-81 (a 
reprint from Agri. Ledg .) ; Basu, Agri. Lohardaga, 1890, i., 37-8 ; Heuze, Les 
FI. Indust., 1895, iv., 110-37; Kobus, Improv. Sugar-cane by Chemical Select., 
in Kew Bull, 1899, 45 ; Kew Bull (add. ser., i.), 12-4, 125-8 ; Eckart, Varieties 
of Cane grown by the Hawaiian Sugar Planters^ Assoc., Bull, 1903, No. 1 ; Watts, 

Var. of Sugar-cane Grown in Antigua in 1893 ; also Bxper. in Leeward Islands 
(Antigua and St. Kitts), 1903, pt. i. ; also 1905, Exper. British Guiana, 1904 ; 

Stubbs, Sugar 'Cane, Louisiana U.S. Dept. Agri. Exper. Stat. Fee., i., 63 ; 1896, 
vi., 39, 411 ; 1901, xii., 438, 1033-4 ; Hosie, Rept. Prov. of Ssu^cEuan, China, 

1904, 22-4; Rev. des Cult. Colon., 1901, ix., 258-61, 322, 324; International 
Sugar Journal, iv., 265—70 ; Indian Exper. Farm Repts . : — Poona, 1897, 14-7 ; 

1898,14-6; 1900,13-4; Sibpur, 1893-4,3-4; Bardwan, 1900-1, 11; Cawn- 
pore, 1889-90, 6-8 ; 1894-5, 13-4 ; 1895-6, 23-7 ; 1897-8, 25-6 ; 1899-1900, 

21-3; 1901-2,14; 1902-3,13; 1904-5,10-11; Boxhor, Scheme for Provincial 
Enquiry into the Sugar-cane Indust , 1906 ; Selection and Disinfection of Sugar- 
cane Guttings, in Agri. Journ. Ind., 1906, i., pt. hi., 252-3 ; also Barber, Origin 
of Hew Sugar-canes by Bud-Variation, 1906, i., pt. iv., 285—9 ; Butler, Selecl of 
Sugar-cane Cuttings, 1907, ii., pt. ii., 193-201.] 

eedlin Canes. — In the concluding paragraph under history, refer- eedling 
ence has been made to the flowering of the cane (p. 933). But it CJanes. 
had long been supposed that the sugar-cane, as with some other culti- 
vated plants propagated by cuttings, had lost the power of producing 
seed. Unlike the beet it was only, therefore, open to improvement by 
the chance occurrence of hud variations or by the chemical selection of 
canes individually richer in sugar. ^ ^ ^ Natural 

As a matter of fact, the sugar-cane is, though sparingly fertile, not seedlings. 
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absolutely seedless. As long ago as 1858 Parris had raised seedlings 
from it in Barbados, and in 1888 Bovell and Harrison, in the same island, 
and Soltwedel in Java, succeeded in accomplishing it. This opened the 
way to improvement by seminal variation, which was at once taken 
advantage of. Thousands of seedlings were raised from seed taken from 
known seed-parents, but of which the pollination was uncertain. Selection 
was made of those with a vigorous habit and a high saccharine content. 

In 1904 Lewton-Brain succeeded in hybridising known varieties by 
artificial cross-pollination. It thus became possible to breed on definite 
lines so as to combine the desirable characters of particular races. One 
object would be to obtain those which would resist the disease which 
had led to the abandonment of the cultivation of the Bourbon cane. 
Seedlings produced in Barbados (about 1899-1900), and known as “ B 147 ’’ 
and “ B 208,” have both been found to yield fully half a ton per acre 
more sugar than “ Caledonian Queen,” and fully three-quarters of a 
ton more than Bourbon.” They have, in fact, been stated to pro- 
duce, under favourable conditions, fully tons per acre, the best canes 
formerly grown having yielded only 2*53 tons, so that these seedling stocks 
showed an increased yield of 37 per cent. 

[C/. Kew Bull, 1888, 294; 1889, 242; 1891, 10-24; 1894, 84-6 ; 1896, 
167-70; Journ. Linn. Soc., 1891, xxviii., 197-201; Agrl Qaz. N.-B. Wales, 
1891, ii., 428—9 (which republished paper from Revue Agricole regarding experi- 
ments in Mauritius) ; Hart, Re'pt. Seedling Canes, Trinidad, 1898-1900, No. 120 ; 
D’ Albuquerque and Bovell, l.c. Imp. Dept. Agri. W. Indies (pamphlet ser.), 1900, 
No. 3 ; 1901, No. 12 ; 1902, Nos. 19, 20; 1903, Nos. 26, 27 ; 1906, Nos. 39, 40 ; 
Westlnd. Bull (contaimng reports of Agri. Conference), 1900, h, 147-51, 182-4, 
380-6 ; ii., 23-32; hi., 29-46; Colonial Repts, W. Indies, (misc.), 1906, No. 36, 
v.-xviii., i.-ui. ; Bull Imp, Inst., July 1903, 81-8 ; Louisiana, Planter and 
Sugar Manufacturer, March 1906, 164-9, 172-3; 1906, 156-9; Agri. News, iv., v. 
(many passages); Cult, of Sugar in Philippines, in Trop. Agrist., Oct. 1905, 
585-6 ; Freeman, Current Invest, in Econ. Bot., in Neiv Phytologist, 1905, iv., 
103-14 et seq ; Morris and Stockdale, Improv, hy Selection and Hybridisation, Rept. 
Third Gonf, on Genetics (issued by Boy. Hort. Soc.), 1906, 310-35 ; Lectures 
to Sugar Planters (issued by Imp. Dept. Agri. W. Ind.), 1906.] 

CULTIVATION. 

Area and Yield of Sugar-cane and Sugar . — There is perhaps no 
other aspect of the sugar industry of India regarding which more obscurity 
prevails than the Provincial and Imperial averages of yield of cane to the 
acre and of sugar to the cane. Moreover, returns are only available for 
six of the provinces, though these embrace about 95 per cent, of the 
sugar-cane area. The provinces covered by the official Memoranda, 
issued by the Director-General of Commercial Intelligence, are (1) Bengal, 
(2) Eastern Bengal and Assam, (3) the United Provinces of Agra and 
Oudh, (4) the Panjab, (5) the North-West Frontier Province and (6) 
Madras. The areas omitted are (7) Bombay and Sind, (8) the Central 
Provinces and Berar, (9) Burma, and (10) the Native States. For the 
past eight years the first six provinces have shown an average 6f 2,307,618 
acres under the crop, with a yield of 1,988,211 tons of crude sugar [gut). 
This gives an average of 1*1 acres to the ton of crude sugar, or say one ton 
to the acre, provided it be accepted as safe to frame any such estimate. 
But it niust be observed that the crude sugar of India is ordinarily a much 
inferior article to that indicated by the estimates of sugar-production in 
most other countries. Thus, for example, much of the imports by India 
from Java are considerably below the Continental standard. To correct 
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Indian returns of raw sugar into tlie crystallised article, the proportion is 
2i or 3 raw to 1 refined sugar. The Indian yield of cane to the acre 
does not appear to be ever published, so that the relative merit of the 
Indian stock to that of other countries cannot be ascertained. 

The cane areas of the omitted provinces (7 to 10 inclusive above) 
can be ascertained, but not their yield of sugar. In 1903-4 and 1904-5 
these came to about 140,000 acres, so that if that area be added and the 
proportionate figure be worked out for the outturn, the result would not 
materially disturb the calculations based on the six provinces only. The 
area returned in 1905-6 as under cane in the six provinces was 2,110,800 
acres, and in 1906-7 was estimated at 2,348,800 acres. The ascertained 
yield was 1,725,300 tons in 1905-6, and 2,223,400 tons in 1906-7. The 
Agricultural Statistics still further show that in 1899-1900 the total area for 
all India under sugar-cane was 2,541,470 acres ; and the subsequent figures 
manifest a shrinkage, right down to the returns of 1905-6, both constant 
and serious, though the improvement in the succeeding year is more 
hopeful. This 

1890- 1 
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1895- 6 

1896- 7 

1897- 8 

Average of 
8 years : — 


ay be exemplified as loilows r — 
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2.758.000 

3.100.000 

2.798.000 

2.897.000 

2.764.000 

2.930.000 

2.651.000 

2.648.000 
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2.693.000 
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Thus, according to these returns, the area for the eight years preceding influence 
the enactment to countervail bounty-fed sugar in 1899, showed an annual of _ ounty- 
average of 2,818,250 acres, and for the eight years subsequently, of ^ 
2,429,700 acres. But it is possible these returns are not very accurate 
for the provinces of minor production and for the Native States. They are 
possibly low estimates, but doubtless are relatively correct, and there- 
fore would seem to justify the opinion that the sugar-cane acreage of 
India has for some years past steadily manifested a contraction. 

Turning now to the provincial returns, the United Provinces head the 
list with 49 per cent, of the total area, namely 1,228,900 acres in 1905—6 Indian Areas, 
and 1,386,700 in 1906-7. Then follows Bengal with 19 per cent., or 
approximately half a million acres. Next Eastern Bengal and Assam 
with 11*2 per cent., or 201,500 acres in 1905-6 and 199,900 in 1906-7. 

The Panjdb, 13*7 per cent. ; the North-West Frontier Province with 1 per 
cent. ; and Madras, 2*5 per cent, of the total Indian area under sugar-cane. 

“ In the North of India and in Bengal 20 tons of cane per acre is con- 
sidered a good crop, and an outturn of 1|- to 2 tons of gur^ per acre is 
obtained. In peninsular India, where sugar-cane is extensively grown 
under well irrigation and is very highly manured, the product is much 
higher, 6,000 to 7,000 lb. of gur per acre being an ordinary outturn. 

With very careful cultivation and high manuring, even double the yield 
has been obtained from soft varieties of '' (Imp. Gaz,, uL, 41). 

Mollison and others have often said that the experiments conducted at the 
Government Farms have proved that sugar-cane can be more economically 
produced in India than in any other country in the world. [C/. Q Conor, 
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Anglo-Indian Review, April 1903 ; Leather, Effect of Change of Clmate 
on Juice of Sugar-cane, in AgrL Journ. Ind., 1906, i., pt. iv., 412-3.] 

Return In Foreign Countries. — With regard to the yield in other 
countries, H. 0. Prinsen Geerdings, Director of the Sugar Experimental 
Station of West Java, gave the following yields of cane to the acre : — in 
Java, 36 tons ; in Sandwich Islands, 33*4 ; in Eg^rpt, 22 ; in Queensland, 
16 ; and in Japan, 15*2. Yield of sugar in tons to the acre : — ^in Japan, 
1*1 ; in Queensland, 1*6 ; in Egypt, 2*2 ; in Java, 3*6 ; and in Sandwich 
Islands, 8. These results showed the further fact, namely, tons of cane 
to the ton of sugar : — ^in Java, 7*1 ; in Sandwich, Egypt, and Queensland, 
each 10 ; and in Japan, 14*3. 

Thus there would seem a wide range both in yield of cane to the 
acre and in the amount of sugar afforded by the canes produced. By 
high cultivation the yield of cane has been immensely increased in the 
Sandwich Islands, but it would seem as if the lower returns in Queens- 
land were compensated for by the superior methods and appliances used 
in manufacture, since the cost of sugar-production is in Java £8 125. 6cZ,, 
and in Queensland only £8 155., and this in the face of the startling state- 
ment of the yield being 36 tons in Java and only 16 tons in Queensland. 
Queensland is thus able to produce sugar at approximately the same price 
per ton as Java. But this question of cost of production manifests a wide 
range. Thus it is £8 45. 4:d. in the Sandwich Islands ; Egypt, £9 IO5. lit?. ; 
Barbados, £9 155. ; Trinidad, £10 105. lit?. ; Demerara, £12 I85. 10c?. ; 
French Antilles, £14 65. 9c?. ; and the United States, £18 I85, 6c?. These 
were sums worked out a few years ago for the countries with a gold standard 
in currency, but it may be useful to add similar figures for the chief silver- 
standard countries: — Mauritius, £6,25. 5c?.; Philippines, £6 I65, 11c?.; 
Japan, from £13 55. 8^?. to £16 I65. 10c?. ; Argentine, £17 145. 11c?. ; and 
Brazil, £22 65. 11c?. 

The Manchester Chamber of Commerce {Monthly Record for Oct. 31, 
1899) discussed the yield of beet-sugar as compared with cane-sugar to 
the acre, with the following results : — 


Beet-sugar. Cane-sugar. 


Germany . . 

. . 1-71 tons. 

Hawaii . . 

3*6 tons. 

Belgium . . 

.. 1*55 „ 

Java 

3*2 

Holland 

.. 1*29 „ 

Barbados 

1-89 „ 

France 

.. 1*24 „ 

British Guiana . . 

1-82 „ 

Austria 

.. 1*09 „ 

Queensland 

1*8 „ 

Russia 

.. 0*80 „ 

St. Lucia 

1*75 



Trinidad 

L54 „ 


Martineau gives an average of 2 tons per acre as fair for all sugar-cane 
production, a result which, considering the improvements already effected 
in the stocks and methods of manufacture and in the possibilities of the 
future, by no means justifies gloomy forebodings for the sugar-cane 
planter. 

ICf. Board of Trade Journ., 1901, xxxiii., 69 ; Queensland Agri. Journ., 1901, 
viii., 125; 1901, ix., 6; West Ind. Bull., 1902, iii., No. 1, 46-65 ; 

Natal Rept., 1902, 17 ; U.S. Dept. Agri. Bxper. Stat. Rec., 1901, xii., 742 ; 
The American Garden (discusses the Hawaiian yield of 10 tons of sugar to the 
acre).] 

anures, MANURBS and manuring op S£/GA/?-CAiViS.— Leather (Ayri. Journ. Ind., 
i., pt. i., 13-24) deals with the subject under the following among other headings : 
history, the demands of the plant from the soil, and the manures best suited 
to meet this strain. He suggests a division of the manures into — first, farm- 
yard, poudrette, and fish manures ; second, oil-cakes ; and third, bones and 
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saltpetre. Having given the Indian experience with each of these, he next 
proceeds to discuss the effect of manures on the juice. \Cf. Sugar-cane Cult., in 
De'pt. Agri. Mad., 1905.] 

DISEASES AND PESTS. — The blights of cane may be grouped into three Diseases, 
sections : — 

(1) Fungal Blights. — Butler {Mem. Dept, Agri. Ind., i., No. 3, 1-53, tt. i.-xi.) 
reviews the Indian literature on this subject, and furnishes much new and useful 
information. He describes the following diseases : — (a) Red Rot (Red Smut), 
Conetotrieliu'tn ffilcnturn, Went. (h) Smut, TJstitngo Sacchfiri, Rabenhorst. (c) 

Pine-apple disease, Thialav^i apsis etUaceticits, Went, {d) Black Rot, SpJiceronmnKt 
aflipasum, Butl. (e) Brown Leaf-spot, Cai*caspova la^itfipas, But!. (/) Ring- 
Spot, Xieptasplimria SaecJta^'^l, Br. d. H. [g) Sooty Mould, Capnodiiint sp. 

In a further paper. The Selection of Sugar-cane Cuttings, Butler [Agri. 

Journ. Ind., ii., pt. ii., 193-201) shows the imperative necessity to avoid using 
diseased stock. Barber published [Agri. Journ. Ind., i., pt. i., 44-8 ; ii., 
pt. i., 40) an account of the Samalkota Sugar-cane Farm, in which he deals 
with t'oiietottueiin'ni and shows that successive canes have held favour in South 


India during the past forty years, each in turn only to become diseased, thus 
causing widespread loss. But both these authors show that such calamities 
might be, to some extent at least, prevented were the stock rigorously selected. 

[Cf. D.E.P., vi., pt. ii., 122 ; Sugar-cane Diseases, Agri. Ledg., 1898, No, 13, 
403-523 ; also Gage, 1901, No. 5, 71-95 ; Thiselton-Dyer, Sugar-cane Diseases of 
W. Ind., in Ann. of Bot., 1900, xiv., 609-16 ; Butlei% Red Rot of Sugar-cane, in 
Agri. Journ. Ind., 1906, i., pt. iii., 259.] 

(2) Insect Pests. — Many writers have dealt with the pests, but more casually 
than systematically. Saiyid Muhammad Hadi (Sugar Industry of U. Prov., 
45-51) reviews the papers previously published, besides contributing largely to 
the subject himself. Cotes (Ind. Mus. Notes, i., 22-7) worked out the life histories 
of some of the sugar-cane pests, but it was left to Maxwell-Lefroy to furnish full 
details regarding the Moth-borers of the cane. The reader will find his first 
contribution in The Agricultural Ledger (1900, No. 23), but this was later on 
followed up by The Moth-horer in Sugar-cane, Maize and Sorghum in Western 
India (Agri. Journ. Ind., 1906, i., pt. ii., 97-113). 

(3) Other Enemies and Pests. — Perhaps the most serious that has to be men- 
tioned in this place is the root parasite striga Utfea, This little flowering plant 
injures the cane so seriously that a large percentage may often be seen to be 
killed by it. The only known cure is to uproot the parasite as much as possible, 
and to avoid growing cane on the same field for some years subsequent to a severe 
attack. Wild animals, such as the jackal, the boar and the rat, often do much 
injury to the crop, and frost or floods are alike disastrous. White ants are also 
very destructive (Maxwell-Lefroy, Agri. Journ. Ind., 1906, i., pt. ii., 174-6 ; 
also in Mem. Dept, Agri. Ind., 1907, i., No. 2, 126). For fuller detail regarding 
the insect and fungal pests of sugar-cane, the reader should consult the impor- 
tant work by Kruger (Das Zuckerrohr und Seine Kultur, 1899, 301-466), wlxich, 
however, has more particular reference to Java. 

Bengal. — The area tinder sugar-cane, according to the Final Memoran- 
dum of the Government of India for 1904-5, amounted to 633,000 acres, 
and the estimated yield came to 634,700 tons of raw sugar or gur. The 
Season and Cro'p Report for 1904-5 gives the areas in the various divisions 
as follows : — Patna, 166,000 acres; Bhagalpur, 95,800 acres; Eajshahi, 
92,200 acres ; Dacca, 83,700 acres ; Bardwan, 79,300 acres ; Chota 
Nagpur, 53,1(X) acres ; Presidency, 39,400 acres ; Chittagong, 17,500 
acres ; and Orissa, 10,800 acres. In the year following, the apparent, but 
not actual, decrease in area was due to 14 districts, previously returned 
xinder Bengal, having been transferred to the new province of Eastern 
Bengal and Assam. This leaves the normal area of Bengal for 1905-6 
under cane as 421,600 acres, and for 1906-7, 423,500 acres, with a yield 
of 419,300 tons. 

The most recent accounts of cultivation are byMukerji and Roy. Several 
varieties of cane are cultivated throughout the province. According to Roy, ex- 
periments have been made, for some years past, on the Bardwan Farm with four of 
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these, viz : — ( 1 ) Shamshara, (2) Kajli, (3) Poori and (4) Poona, The results attained 
point to the Shamshara as the best griir-producing cane. The crop grows both 
on clayey and loamy soils, but a mixtm*e of the two is preferable. Mukerji states 
that the best canes are found at the junction of old and new alluvia on the sides 
of streams and rivulets, where the soils are red clay loams, rich in mineral matter. 
As the crop is an exlmusting one, it is never grown on the same land year after 
year. The crops it most commonly follows are pulse, mustard, potato or dns 
paddy. The best time for harvesting sugar-cane is from December to February, 
and the most advantageous time for planting, the month of February. 

In Lower Bengal the land is prepared by frequent ploughings from the middle 
of October to the middle of January. In most places it is also hoed, since 
deep cultivation is considered essential. When the soil has been thoroughly 
broken up, it is harrowed several times. The field is then divided into beds, by 
broad trenches, slanting from top to bottom at intervals of 40 feet, then 
subdivided by cross trenches 7 feet apart. Parallel furrows, at intervals of 1 to 
2 feet, are now drawn along the beds, and oil-cake put into these. The plot is 
then well irrigated and cane cuttings placed lengthwise in the furrows and covered 
lip. These are taken either from entire canes or the tops of canes. The 
latter system is said to be that pursued in the Bard wan Division, whilst the 
former is adopted in Bihar and Eastern Bengal, The cuttings are previously 
prepared by having been kept for a wnek or so in a cool pit — layers of cane with 
wet straw and ashes between. Subsequently the laild is retained in a moist 
condition by artificial irrigation, generally given every fifth day, and when the 
young shoots have come above ground, the smface is well watered and laoed 
between the furrows. Afterwards it is occasionally irrigated and hoed, the plants 
bemg earthed up until the original furrows are converted into ridges. During 
the rainy season the soil is kept well drained, loose and free from weeds. From 
the middle of July to the middle of October the plants are tied up in clumps. 
Their dead leaves are removed, and oil-cake applied as a top dressing, at the rate 
of 4 to 5 maunds per bigha. The crop is harvested from the middle of December 
to the middle of February. 

In some places, especially on light soils, water- channels are not made at the 
time of planting, but the land is simply thro\vn up in ridges over the cuttings. 
Again, in others, after water-channels have been made, as described above, 
holes are dug feet in diameter and U feet apart, in lines 14 feet from one 
another. One cutting is put in each hole with oil-cake and water, and then 
covered up. This is known as the Mauritius system, because supposed to be the 
method adopted there, and in India is mostly used on undulating ground, but 
the furrow system is said to be best wdiere irrigation is required and possible.' 

Mukerji estimates the total cost of cultivation at Bs. 160 an acre. The 
Experimental Farm Reports have investigated many important issues, such 
as the yield of sugar with the various races of cane, the advantages or otherwise 
of ratooning, and the economy of propagation by tops in place of lower 
portions, that is, cuttings of the mature cane. [Cf. Sen, Rept. Agri. Stat. Eacca, 
1889, 33-7 ; Basu, Agri, Lohardagay 1890, pt. i., 79-80 ; pt. ii.,' 37-41 ; Baner- 
jei, Agri, Cuttacky 1893, 92-G; Voelcker, Improv. Ind. Agri.y 1893, 244-5 ; Mukerji, 
Handbook Ind. Agri.y 1901, 394—6, 398—403, 405—8 ; Rept. on Cult, of Sugar by 
Bihar Indigo PlanterSy 1901 ; Admin. Rept. Beng., 1901-2, 24-5, etc. ; Roy, Crops 
of Beyigaly 1906, 100—12 ; Wilkie, Sugar Cane Cultivation Bihar, in Agri. Journ. 
Ind.^ 1906, i., pt. iv., 322-8 ; Repts. of Dept. Land Rec. and Agri. Beng. ; Exper. 
Farm Repts, Beng. ; Dumraon, 1906-7, 4-10.] 

Eastern Bengal and Assa . — TLe area under sugar-cane for 1904-5 
in Assam proper was 44,869 acres. The largest areas ordinarily occur in 
Sylhet, which had 20,000 acres ; Sibs^gar, 6,925 acres ; Cachar, 5,250 
acres ; Lakhimpur, 3,783 acres ; Kdmriip, 3,688 acres ; Darrang, 2,176 
acres, etc. But since the separation of Bengal, 14 districts formerly 
treated as within that province are now returned under the new province 
of Eastern Bengal and Assam, and later statistics accordingly manifest 
an apparent provincial expansion. Thus in 1905-6 the estimated area 
and outturn in the new province were 201,500 acres and 188,500 tons, 
and in 1906-7,199,900 acres and 193,500 tons. 

The following information regarding cultivation in the Brahmaputra valley is 

942 



ACCHA U 


KATOONING ofpicina u 

Cultivation 


abstracted from the account by Dr. E. Stack. A light loamy soil, with a light 
admixture of sand, is most suitable. It must be high land, beyond the reach- of 
inundation. Favourite spots are the edges of a marsh or the banks of a river. 
The degree of manuring depends entirely upon the raiyafs means and inclination. 
Plots in the vicinity of centres of crowded population are freely manured with cow- 
dung and crushed mustard seed, both before and after planting with cane ; on the 
other hand, in the more rural tracts it often receives no manure except the ashes 
of the grass and weeds raked out of the soil and burnt. The best cane is that 
raised on virgin soil or on old fallows, but land from which a crop of mustard, 
pulse, or summer rice {dhzt) has been first taken is sometimes preferred. A second 
crop of cane, unless ratooned, is never taken, but the land is left fallow for several 
years. Waste or fallow land is broken up in October, then left till January or 
February, when plougliing starts and is continued till the middle of April. The field 
is then divided into strips, 8 to 12 feet wide, by drains which communicate with 
a ditch surrounding the field. The cane-sets are invariabty the topmost joints. 
From the harvest season to time of planting they are kept in a cool and moist 
spot, placed in a half-upright position, in ground which has been turned up by the 
hoe, the beds of cuttings being covered with rice-straw or plantain leaves and 
watered if the weather be dry. The day chosen for planting out, generally about 
the middle of May, must be preceded by sufficient rain. In an official publication 
on Seasons of Sowing and Reaping of Crops, issued by the Reporter on Economic 
Products, cane is spoken of as planted from April to June. The layers are placed 
2 feet apart, in trenches 3 feet distant, and these run at right angles to the drains 
that divide the field. After planting, a little soil, often mixed with cow-dung, is 
lightly scattered over them. The field is then weeded and the soil around the 
young shoots lightly stirred with the spade or hoe, a process which is repeated at 
short intervals during bright sunny weather throughout May and part of June, 
and at the same time manure may be applied. A few more weedings are given 
and the earth from the ridges is heaped about the roots of the canes in the trenches 
till ridge and trench are reversed. This goes on till the middle of August, after 
which work stops for about a month. A final weeding and earthing up is then 
given, in September or October, when the canes are tied together in clumps by the 
leaves stripped off the lower parts of the stems. Cane harvest, as a rule, does 
not begin till the winter rice has been reaped, that is, till after the 15th of January. 
The operations of cutting, crushing, boiling, otc., are carried on simultaneously 
from this date till the end of March, or even begiiming of April. The canes are 
cut close to the root, the tops lopped ofi and reserved for layers, and the stalks, 
stripped of their leaves, are bound in bimdles and carried to the mill. From an 
extensive series of crop experiments, performed from 1883 to 1902, it would 
appear that the yield of cane to the acre is about 10 tons and that it req^uires 
about 11*6 tons of cane to afford one ton of gut. 

A small proportion of the annual crop is ratooned. If this is done the stripped- 
off leaves of the previous crop are left lying on the field till April, when they are 
burnt, and a month later, when the young shoots begin to appear, the crop is 
hoed and manure added. Such a crop is called murha, and is harvested earlier 
than the other crop, viz. in the beginning of January. [Cf. Allan, Assam Diet. 
Qaz,, 1906 (Cachar, Sylhet, Goalpara, etc.) ; Crop Bxper. Repts., Assam.'] 

United Provinces. — On the average of the five years ending 1904-5, 
it is manifested that the area nnder sugar-cane in these provinces amounted 
to 49 per cent, of the total under sugar-cane in British India. In 1905-6, 
the area, according to the Agricultural Statistics, was 1,220,716 acres, viz. 
954,350 in Agra, and 266,366 in Oudh. The yield was returned as 884,000 
tons, though in 1904-5 it was 1,183,400 tons or, say, one ton to the acre. In 
Agra the acreage in 1905-6 in the most important districts was as follows : 
—Meerut, 108,954 ; Gorakhpur, 93,599; Bijnor, 77,763; Azamgarh, 
69,088 ; Muzafarnagar, 56,498 ; Basti, 55,123 ; Bareli, 51,135. In 
Oudh -.—Byzabad, 48,157 ; Kheri, 41,091 ; Sitapur, 33,201 ; Barabankd, 
31,691 ; Gonda, 27,395 ; Sultanpur, 22,580, T]xe Fiml Memorandurn 
of the Commercial Intelligence Department for 1906-7 states the area 
and yield for that year as 1,386,700 acres and 1,264,600 tons. 

The races of cane grown in the United Provinces ha;^e already been 
cassified, with reference to their agiicultural characters and properties, into 
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three broad divisions, known as ukhy gannd and paunda. The methods of cultiva- 
tion for the first two are the same, but differ somewhat in the case of paunda canes. 

According to Saiyid Muhammad Hadi, from whom the particulars here given 
have been mainly derived, the crop is grown under three differeirt systems of 
treatment. “ In one, the land is kept fallow for a whole year following the 
removal of a spring crop. In the second, a winter fallow is allowed after a rain 
{khctrif) or an autumn (agahni) crop. In the third, the ground is prepared and 
cane sown immediately after a spring crop has been cleared from the land.” The 
second system is that most commonly pimsued, especially in canal-irrigated areas. 
Under the first, ploughing commences as soon as the rains have set in and is 
continued till sowing time. Under the second, it begins soon after the rain or 
the autumn crop has been removed, the land being watered if necessary to 
admit of ploughing. The number of ploughings varies from fifteen to twenty 
in the west and from twenty to forty in the east, but when cane is grown 
immediately after the land has been cleared of a spring crop, it is not ploughed 
more than five times. After evei'y ploughing, the land is levelled. Manure is 
usually applied before planting, and incorporated with the soil by ploughing in. 
Cattle-dung or farm-yard manure is generally used, and at the rate of 200 to 300 
maunds an acre. In the east, canes which are intended to b© cut up into “ sets ” 
are left standing in the field. A day or two before planting tlie canes are cut, 
stripped of their dry leaves, and left in \vater overnight. They are then chopped 
into pieces, each piece being about 15 inches long and containing three to fix'© 
buds. In the west, in the Rohilkhand and Meerut Divisions, the top cuttings are 
planted, which consist of a portion of the top .gi'oen leaves and a few of the upper 
joints. These cuttings are buried in a corner of the field and covered lightly 
with earth, a layer of dry leaves being placed above and underneatli. Every 
fourth or fifth day, water is sprinkled over them to keep them moist. On the 
day of ploughing, they are dug out and removed to the field. If the moisture in 
the field is not sufficient, the land is usually irrigated before planting. Planting 
the sets is done in the following way. A first ploughing is made parallel to the 
side of the field, but only just scratches the soil, and is followed by a second 
which deepens the furrow, A man then places the sets along the furrow at a 
distance of about one foot from each other. A third plough brings up the rear 
and covers the sets with earth. 

The time for putting the sets in the earth varies from the midde of February 
to the middle of April. The crop is watered three to seven times between planting 
and harvesting, and in a dry year more is necessary. Four or five days after 
planting, the first hoeing is done, and after every watering two booings are given. 
When the plants are very young, each hoeing is followed by levelling the ground, 
and after the commencement of the rains, or when the plants are about 2 feet 
high, the hoed field is again levelled. The number of hoeings varies from 7 to 14. 
In the west and parts of the Dodb, the cultivators grow a ratoon crop, known as 
peri. To propagate the peri crop, the roots are left undisturbed from the time 
of first cutting, and the stripped leaves of the first year’s crop are burnt in the 
field before the commencement of the rains. After the rains have set in and the 
young shoots begin to sprout, the field is ploughed up, the furrows being 6 to 0 
inches apart. By the middle of November the crop is believed to have attained 
maturity and to be fit for crushing. Ordinarily, however, the cultivator does not 
commence cane-crushing till December. 

The cultivation of the variety loiown as paunddy grown almost entirely for 
chewing purposes, differs somewhat from the above. Before planting, the field is 
dug up one foot deep and the sets are planted earlier than the time stated above, 
since the sooner this variety of cane comes into market, the higher price it fetches. 
The method of planting is somewhat different. The sets in this case are dropped 
into furrows between ridges into which the field has been previously laid oixt, and 
are covered over with earth, the furrows being 24 to 36 inches apart and the 
distance between the cuttings about 2 inches. ‘ Poudrette instead of farm-yard 
manure is in this case generally applied, at the rate of 600 to 800 maunds per 
acre, or about three times as much as in the former case. The first hoeing is don© 
as soon as the land gets sufficiently dry after the second watering. The field is then 
watered again, and subsequently the ridges are split and the field levelled and 
divided into irrigation-beds. Hoeings and waterings continue till the advent of 
the rains, and in July or August the plants are earthed up. The number of 
waterings varies from twelve to seventeen during the period of growth, and the 
number of hoeings from five to seven. 
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Hadi gives estimates of the cost of cultivation in the various divisions according Cost, 
to the second, the commonest method, and he states the lowest, that for Meerut 
Division, at Rs. 66 ; the highest, that for Rohilkhand, at Rs. 81 per acre. Speaking 
of the paundd canes, he gives the total cost as Rs. 157-8 per acre. [Cf. Duthie 
and Fuller, Field and Garden Crops, 1882, i., 55-63, t. xiv. ; Dist. Settl. Bepts., 

U. Prov. ; Moreland, Note on Sugar Cult., app., 4, xii-xxii. ; Kept, on Sugar 
Cidt. hy Bihar Indigo Planters, 1901 ; Hadi, Sugar Indust, in U. Prov., 1902 ; 

Nevill, Gaz. U. Prov., 1903-5,* Moreland, Sugar Indust, in U. Prov., in Agri. 

Journ. Ind., 1907, ii., pt. i., 15-21 ; Exper. Farm Bept., Cawnpore.'] 

Pan jab and North-'West Frontier Province. — In the Agricultural Panjab. 
Statistics for the year 1905-6, the area under sugar-cane is given in the Areas. 

Panjab as 172,700 acres, and the yield 88,983 tons, while the previous Yield, 
year was 325,500 acres and 238,300 tons of gur, or about three-fourths of a 
ton to the acre. It has to be borne in mind, however, that in many tracts, 
especially with considerable Muhammadan populations, cane is grown 
largely, if not mainly, for eating purposes, and not used in the production Edible Canes. 
of gicr. The more important district areas may be given for 1904-5, 
namely, Gurdaspur, which had 51,590 acres ; Sialkot, 34,919 acres ; 

Lyallpur, 30,672 acres ; Jallandhar, 27,797 acres ; Eohtak, 24,434 acres ; 

Hoshiarpur, 24,021 acres ; Gujranwala, 20,492 acres ; Karnal, 19,553 

acres ; Delhi, 17,575 acres ; Amritsar, 16,545 acres ; Ambala, 15,870 

acres, etc. The area in the North-West Frontier in the same year was 

26,003 acres, the great bulk of which is grown in Peshawar, 18,414 acres in Frontier 

the year in question ; Bannu, 6,387 acres ; and Hazara, 1,094 acres. The Province. 

area and production in 1906-7 were 257,600 acres and 212,800 tons in the 

Panjdb ; 28,600 acres and 32,800 tons in the North-West. 

The following information applies particularly to Sialkot, on© of the most 
important sugar districts of the Panjab ,and is abstracted from the account given 
by D unlop- Sniith {Gaz. Sialkot, 1894-5, 114-6). The land which is to bear the 
crop must be frequently ploughed. In Sialkot the preparatory ploughings vary piouglungs. 
from ten to twenty, and the ground is always manured. Can© is never grown 
from seed. Each year, when a field is reaped, about 5 per cent, of the stalks are 
carefully selected and cut into lengths of about 9 inches and buried in a pit. Propagation. 
They are ready for planting in about three months. When taken out of the pit 
they are placed lengthwise in the ground and pressed down with the foot. Tho 
ground bearing sugar-can© has to be kept moist by steady irrigation when there Irrigation, 
is no rain. But unirrigated can© is generally superior to that grown on well 
lands. Planting usually takes place in March. Before the crop ripens, it must 
be weeded about five times. Cutting begins in December and goes on inter- Harvest, 
mittently for about three months. The quality of cane depends very much on 
the soil which bears it. The best can© is gro\vn on the rich darp soils in Raya. 

The highly manured fields round the village sites bear a poor class of cane, though 
the outturn is very large. 

When the can© is cut, the green tops {dg or pdnd) are broken off and the 
sheaths {chhoi) of the stalks are stripped with a sickle. The stalks are at once 
carried to the place where the press has been set up. The presses are of two kinds, E^^ressed 
wooden and iron. The former is a clumsy machine, sunk in a pit. The cane- Juice, 
stalks are made up in bundles of fifteen to twenty-five and passed through and 
through the press several times. The juice is received into an earthen jar sunk 
in the ground. The iron press is much simpler than the wooden, and stands 
above ground. As soon as possible after extraction, the juice is poured into a 
large flat iron dish (kardh) placed on an earthen oven, and boiled and stirred for 
two to two and a half hours till it begins to coagulate. When the mass is ready 
it is poured into a hole {gand) in the ground, carefully prepared by plastering 
with clay. The liquid is then stirred for some twenty minutes till it hardens 
and cools enough to be rolled into balls. \Of. Dist. Gaz. Pb. (especially Gujran- 
wala, Rawalpindi, Shahpur, Montgomery and Multan) ; Bept. on Land Rev. 
jldmm. F5., 1901, ix., app. B, 111.] 

CentraJ Provinces and erar. — Eec^t returns of the area and yield C. Prov. 
are not available for tkese provinces. The totals for 1904-5 were 21,398 y 
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acres in the Central Provinces (19,601 irrigated, 1,788 unirrigated), and 
2,076 acres in Berar. The districts with largest areas are usually as 
follows : — Central Provinces : Chhattisgarh (Satnbalpur and Bilaspur)^ 
8,730 acres ; Nerbudda (Betul) 5,324 acres ; Nagpur (Bhandara and 
Balagbat) 4,910 acres ; Jabbalpur 2,425 acres ; and Berar *. Buldana, 
922 acres ; Wun, 350 acres ; Basim, 342 acres, etc. Particulars are not 
available regarding the 3 deld of gur from these provinces collectively, but 
the Revenue Settlement Report on the district of Betul (published in 1901) 
affords many useful particulars that may be here mentioned. The 
average yield of cane would appear to be 18 tons and the yield of 
about 2 tons (9 tons of cane yielding 1 of gur). The gur produced is, 
moreover, of excellent quality and fetches locally about 30 per cent, more 
than the average article imported from other parts of India. These 
results are no doubt higher than those obtained in the Central Provinces 
generally, and even in Betul the yield of gur ranges from 1,500 to 5,000 lb. 
Sir J. B. Puller proposed that the standards accepted for the yield of gur 
should range from 1,500 lb. to 4,000 lb. 

Cano is grown under two quite different sj^steras, according as irrigation is or 
is not used. The only soil on which it is possible to grow cane without artificial 
watering is that known as black cotton soil, and there is a certain amount of unirri-* 
gated cane in all districts in which this soil occurs. Unirrigated cane is planted in 
November, December and January, on land wdiich has, as a rule, enjoyed a year’s 
fallow and has been ploughed again and again for the previous nine months. 
The field is manured with cow-dung at the rat© of 50 to 200 maunds to the acre, 
it being often applied as a top dressing when the yoxmg shoots have appeared 
above-ground. Pulverised oil-cake is also used in Bilaspur, being placed round the 
roots of the plants at the commencement of the rains. An important feature 
in this method of cultivating can© is the covering of the ground with leaves as 
soon as the young shoots have come up. This checks evaporation and renders 
the lack of irrigation less harmful than it would otherwise be. The field is hoed 
and weeded between the rows of cane three or four times during the rains, and 
the crop is ready for cutting in November. This system is known as palwar 
or nagar wa. 

But by far the largest and most productive portion of the cane area is irrigated. 
With water and manure, cane can he grown on almost any description of soil, 
but the kinds most preferred are clayey loams. The reddish loam of Chhindwara 
is one of the best suited to sugar-cane in these provinces. Montgomerie {Land 
Rev. Settl, 1901-5, app. i.) takes a less favourable view, and says that the imports 
of cheaper sugars are curtailing production. He gives the cost of production as 
Hs. 164-10-10 and the average annual profit as Rs. 38. The following account 
of cultivation in Betul (abstracted from the Rept. on the Land Rev. Settl., 1901, 
32-40) will illustrate the method by irrigation. The field in which the crop is 
grown is divided into several plots, three or four in number, and the sugar-cane 
is grown in each in turn. It is generally irrigated from a well, but occasionally 
from a hole beside a river-bed. Before the rains, manure is laid down in the plot 
selected, and during the rains and the first months of the cold weather it is 
thoroughly ploughed. At the end of December or beginning of J anuary the field 
is divided into numerous plots with main irrigation channels between and smaller 
ones across them. The furrows are made by a ploxigh with a triangular board 
fastened above and at the back of the share. The “ seed/' which consists of pieces 
of cane each with three or four eyes, is then sown- The sower lays them in the 
water-channels, which have been previously well watered, and partly buries thein 
by pressure with his foot. As soon as the plot is sown a watering is given, and if 
well -rotted manure is obtainable, it is now spread on the land. The crop is then 
fen ced to keep out cattle and j aokals. Tor the first fifteen days it receives no more 
water, but afterwards must be regularly watered. During the cold weather no 
part of the crop should be without water longer than eight days, and in the warm 
weather longer than four days. Throughout the monsoons there is nothing to 
do hut keep down weeds, ward off animals and bind the canes together so that they 
may not be broken by wind. At the end of September watering must begin 
again, and great importance is attached to the watering given at this time. In 
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the middle of December the harvest begins. The first canes to be cut are those Haryest. 

intended for use as “ seed.” The cutting and manufacturing of gur commences 

in March. In the same Report it is stated that the best gur is made from sugar- Manufacture. 

cane raised on soil that has never before borne the crop or been manured. As 

the land becomes more and more saturated with the dung which is annually put 

on it, the quality of the gur gradually deteriorates, till it reaches the normal. 

When the crop is to be turned into gur, the cane is dug up with a sharp pick. The 
leaves are peeled off and the stripped cane is then taken to the mill. Formerly 
the only mill known was a cumbrous wooden structure, but an iron mill is now 
in universal use. As the juice is extracted, it is poured into the evaporating pan. 

When evaporation is complete, in about six hoius the juice is poured into a wooden 
trough sunk in the ground. After it has cooled and hardened it is hung up in 
cloths to drain, and in a couple of days is ready for the market. [Gf. Fuller, Note 
on Outturn of Land under Crops in C. Prov., 1894, 24-46 ; Land Rev. Settl. Repts.'] 

Rajputana and Central India. — The only States o£ Bajputana and Rajputana 
Central India for which statistics are obtainable for a recent year (1905- 
6 ), and in which sugar is grown to any extent, axe Gwalior, 5,221 acres ; 

Jaipur, 645 acres ; Bharatpur, 459 acres ; Tonk, 340 acres ; Kotah, 320 
acres ; and Alwar, 220 acres. 

The systems of cultivation pursued differ in no material respect from those 
already detailed in connection with the Central Provinces and the Panjab. In 
the Dictionary full particulars will be found of individual reports, but nothing of 
any great interest has since been published. The yield of gur would seem to be Yield of Gur. 
about 30 to 40 maunds to the acre (28|- cwt.), and in some localities with good 
black soil and abundance of water (such as in Chitorgarh) as much as 50 maunds 
(36 cwt.) have been recorded. Ratoon crop is not uncommonly seen in these EatooEOrop. 
Native States. 

Bo bay and Sind. — Sugar-cane is cultivated in almost all parts of ombay 
the Presidency, and according to Mollison on a greater diversity of 
soil than is the case with any other irrigated crop. The area is 
ordinarily about 60,000 acres. In 1905-6 the actual area amounted 
to 56,333 acres in Bombay ; 2,549 acres in Sind. In 1906-7 the area 
was 49,090 acres, and in 1907-8, 48,470 acres with a yield of 121,874 
tons. In Bombay the chief centres of cultivation in 1905-6 were Districts. 
Poona, 12,204 acres ; Satara, 10,011 acres ; Belgaum, 9,950 acres ; 

Ndsik, 5,528 acres; Surat, 3,372 acres; Kandra, ' 3,004 acres, etc. In 
Sind, Karachi, 907 acres, and Hyderabad, 900 acres. In the Report of 
the Department of Land Records and Agriculture (1904-5, 6 ), the following 
observations occur ; — “ The sugar-cane crop in this Presidency is of small 
importance as regards area, but of considerable importance in regard to 
value. The United Provinces of Agra and Oudh have a million and a Yield, 
quarter acres under sugar-cane, and the Panjab and Bengal together 
have an equal acreage. We have only some 60,000 acres, but while 
their cane is largely grown without irrigation, and, even when irrigated, 
produces an outturn of not more than 2,500 lb. of gul per acre, the 
Bombay cane is always irrigated and produces an average outturn of 
7,000 lb. of ; with sufficient manure and sldlful cultivation, near Poona, 
the outturn is known to reach even 15,000 lb. The cane crop pays a rngii Profit, 
considerable part of the irrigation revenue on canals and is one of the 
most remunerative investments open to capital in Western India, the 
average net profit being reported to be about Rs. 150 per acre. Experi- 
ments have been in progress regarding the best methods of cultivation 
of this crop for ten years, and important conclusions have been pub- 
lished by Mr. Mollison and a pamphlet issued this year by Mr. Knight. 

These conclusions are (1) that excessive irrigation is ordinarily applied Practice 
by cultivators from canals ; ( 2 ) that water to the amount of 2 J to 3 
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inclies of rainfall sLotild be applied every eight to ten days (these 
conclusions now regulate the Irrigation Department) ; (3) that the 

amoxint of nitrogen supplied per acre in manure should be about 350 lb. ; 
(4) that this can economically be supplied by oil-cakes (this discovery 
has greatly influenced sugar-cane cultivation around Poona) ; (5) that 
the Poona system of cultivation in beds is better suited to the local cane 
than the system adopted from Mauritius.” 

The cultivatioTX of sugar-cane has thus been very fully discussed by the 
Agricultural authorities of the Presidency, and the following is mainly a summary 
of their observations, drawn for the most part from Mollison {Textbook Ind, 
Agri,j hi., 108-81) : — The varieties cultivated may be broadly grouped into two, 
with numerous gradations between the extremes : (1) thick, juicy, soft kinds which 
require copious irrigation ; (2) thin, hard, less juicy kinds which require lighter 
irrigation. Sugar-cane adapts itself to almost any kind of soil if drainage is 
previously secured, as a waterlogged condition is fatal. The season of planting 
varies in different localities. In Ahmadabad, Kaira and Baroda it is planted 
in May or early in June. In the Surat district, also in the Southern Maratha 
country, most of the cane is planted in November and December, but the season 
may extend to February. In the Poona district, February and March are 
considered the best months to plant. 

According to Mollison, the cultivation in the neighbourhood of Poona is 
typical of what it should be elsewhere, and he accordingly describes it in full. 
The beat soil is a clay loam and the best prepai’atory crop a green-manure 
of san {Crotaiaria The san should be sown thickly in June or July 

(about 70 lb, seed per acre), and ploughed in when SJ to 4 feet high. If no 
manure crop has been used, the land is allow^ed to lie waste dming the monsoon. 
In November the field is deeply ploughed, and one or two subsequent ploughings 
are given in December. After ploughing, the surface is levelled with a log .harrow, 
all clods broken, and manure applied. Poudrette or farm-yard manure, about 
60 loads or 30 tons per acre, is most commonly employed. Usually, however, 
a smaller application is given before planting, and the crop is again top-dressed 
ill June or July with such manures as castor-cake, karanj-coke { M^onffam ia giahru ), 
fish manure, etc. Experiment has shown that the most important constituent 
of sugar-cane manures is nitrogen in immediately available conditions. Mr. 
Knight states that in the case of the Pimdia canes, as much as 350 lb. of nitrogen 
per acre is required to give the best outturn. The manure should be evenly 
and carefully spread, and the land then ploughed into ridges 24 to 28 inches 
apart. The plough is next run across the ridges to form parallel water-channels 
10 feet apart. Finally, the field is laid out in beds 10 feet square. Each com- 
partment when complete contains four short ridges and five furrows. The crop 
is propagated from sets, though sometimes in other parts of the province, as in 
Gujarat, by planting whole canes. Each set has usually three eyes (buds) or 
more, and may be 15 inches to 18 inches long. One acre of good cone provides 
Batoon Canes. sets for 11 to 12 acres. Ratoon cane — i.e. cane grown from the root-stocks of 
the previous crop — usually provides the best sets, and many authorities consider 
the “ tops ” better for sets than any portion of the mature cane, but according 
to Mollison, it has yet to be proved whether the resulting crop is better or worse 
than from sets planted in the ordinary way. [G/. U\S, Dept. Agri, £Jxp. Stat. 
Bee., 1897, viL, 677; 1899, x,, 546 ; 1901, xii., 438, etc.] The arguxxient for 
Cane Tops. using the tops is that they contain no cane sugar and that the practice of reserving 
whole canes for sets is wasteful. In the Poona district 16,000 to 18,000 sets are 
said to be required per acre. Before planting, water is conducted into each bed 
in turn. When it has partially soaked into the soil the sets are laid along the 
bottom of the furrows and trampled down 3 or 4 inches into the soft mud. The 
Planting Season, distance between sets is about 4 inches. Planting should take place in February 
and be finished before the middle of March. A month after planting, the land 
should be carefully weeded with a khurpa or hand-spud. Usually four weedings 
are necessary. In June or July new beds are formed. The soil is dug, levelled, 
weeded, and a second dressing of manure given. The canes originally planted 
in the furrows are earthed up with a hand-hoe, thus forming a furrow between 
the rows of cane. These furrows serve as new watercourses. After July or 
Protection. August, in the Poona district, cane requires no further attention except pro- 

irrigation, tection and irrigation. The land is first flooded as the sets afe plant^, and 
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tliereafter two or three times at short intervals. Subsequently eight to ten 
nays may elapse between the waterings, the shorter interval in the hot weatlier, 
the longer in the cold. The rainfall in the Poona district averages about 30 
inches, and Mollison states that on an average sugar-cane gets during twelve 
months, in addition to the rainfall, irrigation water equal to 75 to 80 inches of 
rain, the crop being irrigated on an average 28 times a year. During the first 
three months the crop makes slow growth^, and it is common to grow with it 
subordinate crops which ripen quickly, such as maize, guvdr (Ct/amopsiis Subordinate 
psoraUoifies), onions, cucumbers, melons and tobacco. Crops. 

It is difficult to judge by eye when the cane is ripe. Frequently a cane-grower Tests for 
tests the ripeness of his crop by a trial crushing and boiling. If a given quantity Bipeness. 
of juice gives a satisfactory weight of guL harvest is proceeded with. Usually 
the crop gets a yellow colour as it ripens, but this colour may be caused by 
irregular or deficient irrigation or by a want of manure. If the side leaves are all 
dead, and the eye-buds almost to the top of the cane fully developed and firm, 
the cane is probably quite ripe. If it is intended to grow a ratoon crop, the cane Eatoon Crops, 
should be cut with a sharp sickle at a height of 1 to 2 inches above-ground. 

Mollison states, on the evidence of experiments made at Manjri, that it is risky 

in the Poona district to take more than one ratoon crop. Generally, however, in 

that district, twm successive ratoon crops are taken. But Poona is the only 

district where ratooning is practised to anjr considerable extent. If no ratoon 

crop is desired, the cane should be uprooted and removed from the root-stock 

by a sharp jerk. It should be reaped or uprooted in the early morning, while 

the leaves are wet with dew. The dry leaves are stripped from the canes by 

means of a siclde. The upper green leaves, which are useful as fodder, are 

usually not removed in the field. Subsequently, the cane is tied in bundles and 

carried on the head or in carts to be crushed at the mill, which is often placed 

conveniently near the field. Forty tons per acre of cane is stated to be a fair of Cane. 

average crop in Bom^bay. According to Mollison, the estimated cost per acre 

of cultivating sugar-cane by hired labour in Poona amounts to Rs. 486~12a. Oost. 

Mr. Knight gives as a general estimate Rs. 420-1 2a. per acre. In growing a 
ratoon crop, the cost is considerably less than for a new cane. No sets are re- 
quired, less manure and less irrigation are necessary, and the saving amounts on 
an average from about Rs. 120 to Rs. 150 an acre. [Of. Mollison, Sugar-cane in 
Bomb. Bfcs., in Agri. Ledg., 1898, No. 8 ; Knight, Sugar-cane, Dept. Land Bee. 
and Agri. Bombay Bull., 1905, No. 25 ; Repts. on Crop Exper. Bombay ; Exp. 

Farm BepU. Poona, 1896, 31-57, etc.] 

Madras and Mysore. — The area under sugar-cane in Madras, according Madras 
to the Agricultural Statistics for 1905-6, was 74,359 acres, while an esti- Areas, 
mated area and yield for that year were 60,700 acres and 114,500 tons. It 
seems desirable to exhibit both the actuals and the estimates, since the 
yield (expressed from these quotations) would be 1*8 tons an acre. The 
largest district areas in the year named were Bellary, 9,761 acres ; Coim- -Districts, 
batore, 9,689 acres ; Godavari, 8,413 acres ; Trichinopoly, 7,430 acres ; 

South Arcot, 6,168 acres ; Vizagapatam, 5,763 acres ; North Arcot, 5,585 
acres; Salem, 5,045 acres ; Cuddapah, 4,932 acres ; Anantapur, 2,624 
acres, etc. And it may be added these express relatively the ordinary 
areas of sugar-cane in the Presidency. Lastly, in 1906-7, 52,500 acres 
with a yield of 100,400 tons. The area in Mysore in 1904-5 was 38,802 
acres. 

The rich alluvial soils near the mouths of rivers are best adapted to sugar-cane, Soils. ■ 
but the ground must be such that it can be irrigated for ten months of the year. . ; 

During the first month of cultivation the field should be irrigated every week 
^d afterwards every fortnight, but much depends on the nature of the soil. It 
is not usual to cultivate the cane two years running on the same land. In parts 
of Kamul, Tinnevelly and South Kanara, however, the stumps of the cane are 
left in the ground to sprout and yield a crop the following year, and in the NadyAl Batooa Danes. 
taluh of the Karnul district, the cane is left in the ground for three years, and in 
the Cumbun toZwfc for as long as ten, the yield diminishing each year. These 
ir^tances of slovenly agriculture are, however, exceptional. The cultivator 
usually peripits land which has borne some other crop to lie fallow for a year, 
and then prepares it for the cane by several ploughings, or by breaking it up 
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u THE SUGAR-CANE PLANT 

with crowbars and by heavity manuring with whatever manure he can obtain. 
The crop is always propagated by cuttings. Tlie top of the can© is commonly 
used, hut some cultivators leave a few canes growing in the fields from the previous 
year, and cut them up into lengths of one or two joints. These tops or cuttings 
are placed horizontally in the wet soil about 18 inches from each other, iu 
row's about 4 feet apart. Six days afterwards the field is again watered, and 
about the tw^entieth day, four or six shoots sprout from each cutting. In Ganjam 
and Vizagapatam some rai/i/ats plant the cuttings in nurseries and afterwards 
transplant the shoots into the fields. After the shoots appear, the ground is 
w'eeded and hoed, and w%en they are about a month old, chaff, weeds, or some 
such manure is thrown around them. The soil is kept moist by occasional irri- 
gation, and wdien about three months old the shoots ought to be 3 feet high. 
After this stage it often becomes necessary to give the canes support. This is 
done by fixing bamboos or saplings into the ground in the middle of each group 
of canes, the leaves being tied roxmd so as to bind them together. Ten months 
from planting, the crop is ready for cutting. The cost of cultivation in the 
Presidency generally has been estimated at Rs. 150 per acre and the outturn at 
22^ tons of stripped cane, yielding 45 ewt. of jaggery worth Ks. 250. Nicholson 
states the outturn of cane to be 25 to 30 tons, worth Rs. 150 to Rs. 200, and of 
jaggery 2 tons to 2| tons, worth Rs. 210 to Rs. 240. 

The growing of sugar-cane in the Godavari district, which was in former years 
a profitable undertaking, has in recent times suffered considerably from a disease 
which has attacked the canes, and a special Government station has been opened 
at Samalkota for the particular study of the disease and of cane cultivation 
generally. The objects of this experiment are laid down by Mr. Barber, Govern- 
ment botanist, Madras, in a note published in 1904 {Exp. Sugar-cane Stat. Samal- 
kota, Mad. Bull., ii., No. 48). The experiments carried on have made several 
points clear. Barber maintains that the quantity of water given to sugar-cane 
must he very carefully regulated, and that hitherto the cultivator has been in 
the habit of giving too much water. After each watering the land must be 
thoroughly and quickly drained. The highest and driest places must be chosen 
for the plantation and deep drains dug to throw the water off as quickly as 
possible, after the ground has been thoroughly soaked. Another important 
point is the selection of seed to safeguard the propagation from diseased stocks, 
and also to secure the introduction of new varieties exempt from disease from 
other parts of India and the W’orld. Still another point that seems likely to 
assume the form of a radical departure is the cultivation of the sets in a nursery, 
preparatory to their being placed in the field. This is not a new principle to 
India, but has never been applied to any great extent. It has been recently 
decided that the farm shall be made permanent, and thirty-six acres of land 
have been acquired for the purpose. Further details regarding the 'work done 
will be found in an article by Barber in the Indian Agricultural Journal (1906, 
i., pt. i., 44-8 ; ii., pt. i., 33-41). [Of. Proc. Agri.-B.ort. Soc. Mad., 1890, 
44-60, etc. ; Sturrock, Man. S. Canara Diet,, 1894, i., 207-8 ; 1895, ii., 139-40 ; 
Cox, Man. N. Arcot, 1895, i., 262-5 ; Sugar-cane in Godavari and Ganjam Dis- 
tricts ; Nicholson, Man. Coimbatore Disi., 1898, 235-7 ; Dept. Land Bee. and 
Agri. Mad. Bull., 1899, ii.. No. 36; 1901, ii.. No. 43; Benson, Sugar-cane of 
Mad., Bull., 1902, No. 46, 235; Subba Rao, Sugar-cane in Deccan Dist., Bull., 
1904, No. 50, 289-300 ; Bept. of Agri. Chemist, Mysore, 1904-5, 8-38 ; 1906, 1-10 ; 
Dept. Agri. Mad. Bull., Nos. 39, 43, 46, 48, 50-1 ; Bepts. Samalkota Sugar Farm, 
Agri, Journ. Jnd., 1906, i., pt. i., 44-8 ; pt. iii, 226-9 ; 1907, ii., pt. i., 33-41 ; 
Lehmann, Improvement of Sugar-cane Indust, in Mysore, in Agri. Journ. Ind., 
1907, ii., pt. i., 64-63.] 

Bur a, — TLe area under sugar-cane for 1905-6 was 2,281 acres in 
Upper Burma, and 10,4:29 acres in Lower Burma. In Lower Burma the 
largest areas are That on, 4,291 acres ; Toungoo, 1,368 acres ; Sandoway, 
705 acres ; Amherst, 688 acres ; Kyaukpyu, 603 acres ; Tharawaddi, 557 
acres; Myaungmya, 447 acres, etc. In Upper Burma, Yam^thin, 1,587 
acres ; Kyauks6, 381 acres. These returns may be accepted as relatively 
correct for normal years. 

The cultivation of sugar-cane in Burma w fully described (in 1885) by 
Mr. J. E. Bridges. We Team that the cane-producing lands may be roughly 
divided into two tracts : (1) that of shifting can© cultivation, where the cane is 
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-c-onsmiied in. the raw state ; (2) that of permanent cultivation, where the cane is 
manufactured into gur. 

The first tract includes roughly all the lands on the seaboard within the region 
of tidal creeks. The land, as a rule, is poor and will not yield a cane crop two 
years in succession, so that it is met with only in isolated patches. The form of 
cane grown is called kyauktwin or hyauhehaung^ a large cane of light colour with Baccs G-rowu. 
sliort thick joints, so brittle that when passed through the mill it generally breaks 
at the joints. The timber on the land selected is cut down at the beginning of 
the dry weather, and burnt in March. Vegetables are then planted among the 
ashes and afterwards sold at a small profit. In September the land is cleared Seasoos. 
of weeds and cane pieces are placed in holes at a distance of 2 or 3 feet, 
the holes being in rows 3 or 4 feet apart. The cane-sets are fastened down 
by a bamboo lashing to prevent them being washed away. In January and 
February loose soil is thrown up round the young plants, and in May and June 
supports to which they are tied are placed near each cane-stool. In some parts 
trenches are made to admit water during the dry season and drain the land during 
the rains, and in other parts the plants are watered by bamboo water-lifts. 

About Aug\ist and September the canes are cut and sold in pieces. If hired Cost, 
labour is employed, the cost of cultivation is E-s. 60 per acre. 

The most important portion of the tract of permanent cultivation is situated goU. 
in the valleys of the Bilin and Thebyu rivers. The soil here is almost entirely 
grey loam, mixed here and there with light clay. The land is covered during 
the rainy season by river floods for a few days at a time, and a thick layer of 
alluvium deposited on it. The soil on which cane is grown for manufacturing 
purposes in the other districts of the province is generally a deep rich loam. 

Where new land is cleared, or land already cultivated has been left fallow, the 
cultivator turns up the soil with a hoe at the beginning of the rains (May or 
June), and then leaves it to rest till September, when he digs holes 10 inches 
deep and one foot wide at intervals of H feet from each other. Three pieces of propagatioa. 
cane {agyaung), about 5 inches long, are then placed in a standing position in 
•each of these holes, and partly covered up with loosened earth. Some culti- 
vators plough the land three times at the beginning of the rains instead of turning 
it up with a hoe, but the more general practice is simply to run deep furrows 
through the land in September, and then place the cane-pieces longitudinally 
along the bottom. The space between the furrows varies from 2 to 3 feet. 

Before planting, the land is cleared of grass and weeds. Ten days after the 
cane-pieces have been planted, the earth is loosened between the holes and the 
sets fiu'ther covered with mould. In the l^eginning of January the earth is once 
more loosened and the plants again covered up. About May the land is once 
more cleared of weeds and the canes left till August or September, when they 
■&XQ stripped of old and withered leaves. They are ripe about the month of 
November in Burma proper, and are then cut close to the ground. The branches 
at the top are given to cattle as food and the tops preserved for planting. The 
remainder of the cane is divided into two pieces, tied up in bundles, and carried 
to the mill. 

Generally three or four young shoots, or ratoons, spring from the old stool. Eatooaed Cane. 
If these are sufficiently thick, no new plants are put down after the cane has been 
cut, but as a rule cane-tops are planted in the intervals between the ratoons, after 
the land has been cleared of grass and weeds. These tops are about 6 inches 
long and are planted from November to January. After the second year’s crop 
the land is either left fallow for a year, or again is replanted with cane-tops and 
left fallow the following year. Mr. Bridges gives the cost of cultivation in a 
plantation worked entirely by hired labour as Rs. 90 per acre. The greater Cost, 
number of cultivators, however, work the land themselves with their families, 
and the average cost of cultivation is calculated at Rs. 15 to Rs. 20 per acre. 

With regard to the outturn of jaggery per acre, Capt. H. Desvoeux states that 
in the Kyaikto district {Settl. Rept., 1898, 58) the average from Claes /. soil is 
2,984*05 lb. ; from Class II, soil, 1,648*76 lb., and in the Toungoo district {Settl. 

Rept.f 1900, 57) the first-class average is 6,733 lb. per acre. \Cf. Bridges, 

■cans in Brit. Burma, 1885 ; Settl, Operat. Repts. Burma ; Max and Bertha Ferrars, 

Burma, 1900, 85; Nisbet, Burma under Brit. Rule and Before, 1901, i., 366, 445.] 


MANUPACTV E. 

INDIAN INDUSTRY. — Popularly it is often said that there are two ture, 
main kinds of sugar — Muscovado ” (or raw) and “Crystals.” The Indian. 
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former is refined or worked up into loaf sugar. In India a more compre- 
Grades of Sugar, heaisive classification is necessary. The following are some of the chief 
grades, and the more generally used vernacular names for these ; — (1) The 
Cane Juice is ras ; (2) The Repuse (Megass) is 'pata ; (3) The Jaggery 
Gut. or Raw Sugar is gur or gul (this is practically the Muscovado of the West 

India planters), but when more carefully prepared and dried to a greater 
extent, it is sometimes clarified with lime and forms a sort pf low-grade 
sugar. This is, in fact, the sugar of the well-to-do cultivators and middle 
classes of the population of India as a whole. (4} When intended to be 
refined, the juice is not boiled down to the extent of gur, but is sold in a 
more liquid condition known as rah. (5) Molasses and Treacle are two 
grades of the uncrystallisable sugar drained from gu7\ and to a less extent 
from rob. They are known as hJiira, ckoa, lapta, math, etc., for molasses^ 
Country Sugar, and putri Mt for treacle. (6) Country Sugar is a higher grade article 
than the sugar of (3) above. The juice has been boiled to a greater extent 
than for gur, and on cooling it is stirred with a stick till it thickens. It 
is not, however, refined, though fairly well drained of its molasses, and 
Refined Sugar, is kuown as lahshahar, Mimif, hhura, choyanda, etc. (7) Sugar Repined. 

This is often called White Sugar. The rdb is generally boiled, clarified and 
the scum (shir a) removed, then drained of its molasses. It is at this stage 
called putri, or, carried farther, it is washed completely free of molasses 
and then crystallised, when it is hliand. For this purpose pdiri is placed 
in a long conically shaped basket lined with fine cloth and suspended. 
Diffused Water, water in a finely diffused state being the while made to pass tlirough. 

The water is derived from a layer of moist aquatic weeds placed on the 
top for that purpose. The weeds part gradually with the water, which 
Crystallised is scizecl by the sugar. The layer of crystallised sugar formed immediately 
Sugar, or w’eecis is again and again removed until the whole has been 

crystallised. In place of lime various other substances may be used in 
the clarification, such as the ashes of certain plants or impure carbonate 
of soda. Milk may be employed, as also the mucilaginous substances 
of certain plants, such as Hibiscus, Kydia, etc., or, more rarely, 
oils are added to the boiling rdb. These mucilages coagulate, and in 
doing so bind up the impurities which are then skimmed off. 

Qualities of The various qualities of hhand are recognised according to their position 

Khand. the strainiiig-baskct. The top layer, the middle portion and the bottom, 

all constitute separate grades recognised in the trade. So also the Jchands 
of different localities have reputations of higher or lower merit. But the 
greatest possible diversity of opinion prevails as to the exact value of the 
names given to these difierent qualities. The clarifying and crystallising 
of sugar by the Native methods, thus briefly outlined, is supposed to 
involve such special knowledge that it is rarely attempted except by 
viUage v cxperts, and hence every village community possesses, or formerly 
Refineries. possessed, its small refining factories. From the skimmings 
Vinegar. as also the pata, vinegar is prepared in some parts of the country (see 

p. 1109). 

Sugari-candy or Twice-refined Sugar. — In Indian trade three 
Misn. widely different substances are returned as sugar-candy— misr% 

and cAto. In the preparation of all three, Mand is dissolved in water, 
clarified. boiled, and milk used in its clarification. Slightly different systems of 

production prevail, but these need not be detailed. The result is the same, 
namely the white crystalline sugars known as misri and cAmi. These 
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are bleacEed and dried by exposure to tlie sun until they form fairly white Bleached, 
and clean sugars. Kuza 'khand is alone the equivalent of the English 
sugar-candy. When this is to be prepared, the boiled and clarified hhand 
is thrown into an earthen vessel in which have been suspended threads, 

The sugar on cooling crystallises on these and on the sides of the vessel 
in the form of large crystals. Certain localities are famed for their Jcuza 
khand^ such as many parts of Rajputana, Bikanir for example. 

Crude though the methods may be which are pursued in the production of 
the various Indian sugar products, the^^ very possibly give the suggestion of the 
original conceptions upon which the skilled art of sugar manufacture and refine- 
ment rests. ^ In India, the canes of a certain neighbourhood are carried to a 
central locality where a crushing-mill, usually of two vertical iron rollers driven 
by bullocks, is owned in common by a group of cultivators. The cane is crushed 
and the juice boiled down there and then to rd6, the megass being used as part 
of the fuel.^ The rah is then carried to the village or homestead where its further 
treatment is pm’sued, or it is sold to the dealers and in that form retailed, or is . 
conveyed to the refinery, where it is worked up into sugar, etc. 

The Agricultural Journal of India (ii., pt. i., which I have just received) 
contains three papers on sugar. Moreland deals very fully with the present 
position of the indigenous methods of sugar manufacture and the difficulties with 
which the manufacturer has to contend {l.c. 15-21). Lehmann gives many 
practical suggestions for the improvement of the methods and contrivances that Improvement, 
prevail in Mysore. “ The Indian sugar-cane,” he says, “ at least that grown in 
Mysore, is of excellent quality, and labour is relatively very cheap, less than 
one-seventh of what it is in Louisiana, where large quantities of sugar are produced 
notwithstanding that the quality of cane is very much inferior to ours. In the 
present method of manufacture heavy losses occur. The average of a nmnber 
of experiments indicates that more than one-fourth of the total quantity of the 
juice is left in the refuse, that with a larger mill one- third of this loss can be saved 
(still larger mills would probably save two-thirds), that as much as 20 per cent, 
of the total sugar in the juice is sometimes lost by fermentation, and that, as a 
rule, over 13 per cent, of the total juice is lost by imder liming. On the whole, 
the losses amount to at least one pound out of every fi.ve, that is, for every four 
pounds of sugar now obtained at least five could be got by stopping these heavy 
leaks, and probably the quantity of cane now giving three pounds of white sugar 
would as a rule give four poxmds of such sugar when these losses are prevented.” 

“ This would probably be quite sufficient to transform a crippled industry 
into a fiourishing one. But there are further savings which can be introduced Savings, 
by manufacturing directly from the cane a sugar of much higher grade than is 
now being done when making jaggery. Part of this sugar, without being refined, 
could directly replace a portion, and possibly a very large portion, of the sugar 
now imported, and the rest could be sent to the refinery for conversion into the 
very highest grade of sugar, being thus transformed with a better outturn and 
at much less expense than an equal weight of jaggery.” 

EUROPEAN INDUSTRY. — The stages^ methods aad appliances Manufae- 
nsed in the European factories may be exhibited briefly as follows : — ture, 

L Extraction of Cane^ juice. — The different methods pursued have 'i^^opean. 
been grouped under (a) Disintegration in crushing-mills ; (b) Maceration ; 
and (c) Diflusion. 

By the last process, instead of being crushed in a mill (as already Diffuaion. 
described), the canes are cut longtitudinally in a slanting direction into 
slices one-sixteenth of an inch in thickness, by special cutting-machines. 

Very much less power is said to be required for this operation than for 
crushing by roller mills. The slices are then conyeyed to an apparatus 
known as the difiusion battery. This consists of a series of cyhnders, 
connected with each other, in which the sliced cane is subjected to water 
at a high temperature. This coagulates the albumen and extracts the 
sugar from the cells. It has been stated that 84: to 86 per cent, of the 90 
to 91 per cent, sugat present is thus obtained, or about 20 per cent, more 
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than by the roller system. The juice, moreover, is of greater purity owing 
to the coagulation of the albumen. The defecation of the juice is thus 
rendered far more simple and easy, and is eventually drawn from the 
battery free from glucose and of a pale straw colour. 

II. Defecation and C/ar//ica^ioii.— These operations consist of various 
stages, such as straining, heating, tempering, bleaching and filtering. 
The most important of these is defecation or tempering with lime (see 
Li e, p. 712) or other chemical substance, which, combining with the 
acids liberated, as also with any carbonates that may be present, precipi- 
tates these in the form of insoluble compounds (see Alkaline Earths, 
p. 58). 

III. Concentration and Granulation . — The purified cane-juice has 
now to be freed of much of its water so as to allow of crystallisation. This 
may be accomplished by heat, either in open pans (the Native method) 
or in basins heated by steam or boiled in vacuum pans. In the last- 
mentioned process the grain formed from syrup boiled in vacuo is larger 
and more solid than from syrups simply concentrated to crystallising 
point in open batteries. Formerly the crystallisation was effected by 
cold, the Chevallier process. 

IV. Curing. — The last stage embraces the complete drying and the 
whitening or bleaching of the sugar. This may be accomplished by simple 
drainage, as in the Native process above briefly indicated. In European 
trade, sugar simply drained of its molasses from casks placed over tanks 
was known as Muscovado,” ‘‘ grocery sugar,” “ brown sugar,” etc. 
The trade in this form is nearly obsolete. The claying of sugar corresponds 
with the washing with water derived from a layer of aquatic weeds. In 
the European method, a layer of clay used formerly to be placed over the 
sugar, upon which water was poured. The water percolated through the 
clay, removed the non-crystallisable sugar, the colouring matter and 
other impurities. The sugar was thus washed and, through the removal 
of the insoluble sugar, was in time also dried. But these and other primi- 
tive methods have been superseded in all the larger factories by centrifugal 
driers or hydro-extractors. There are many forms of this, but all consist 
essentially of a cylindrical basket revolving on a vertical shaft, its sides 
being of wire gauze or perforated metal. The basket is surrounded by a 
casing at a distance of about 4 inches, the annular space thus left being 
for the reception of the molasses expelled by centrifugal force through 
the sides of the basket, when the latter revolves at a high speed. 

I prove ent of Indian Industry. — It would be quite possible to 
perfect the small hand factories of India to enable them to turn out at 
a cheaper rate than at present a much superior sugar. In many respects 
sugar manufacture and refinement are eminently suited for the hand 
labour and small capital of the village communities of India, but machinery 
and chemistry the world over are depriving all such communities of 
their handicrafts, and the salvation of the Indian sugar-manufacturing 
industry, it is feared, must be rather looked for in aids toward the 
establishment and encouragement of power factories, where the most 
advanced methods and contrivances will be used, rather than in subsidies 
to efiete and wasteful crafts. Mr. H. F. Walker of Brisbane, Queensland, 
in a most instructive communication {Bihar Sugar Comm. Reft., 1901, 
app. No. 5), discusses fully the system by which the industry has been 
substantially aided in that Colony. Moreland (app. No. 4) gives many 
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practical suggestions both, as to methods of cultivation and systems 
of nianufacture that might be adopted in Bihar. Minchin has strongly 
urged the Bihar planters to adopt the difEusion in place of the crushing 
system of treatment of canes. [Gf. Burkill, Agri, Ledg., 1903, No. 8 ; 

Burkill and Weinberg, Agri, Ledg., 1903, No. 12 ; Chapman, Sugar, 

Eyicijcl. Brit. 5wppL] 

Perhaps one of the most hopeful directions of immediate improvement Central-factory 
was dealt with by O’Conor, Hamilton and Handcock in their Bihar Sugar 
Commission Beport (1901), where they discussed the advantages of the 
central-factory system. They studied critically the whole question of the 
cultivation of cane and the combined manufacture of sugar and indigo. 

While setting forth many agricultural and other reforms they advocated 
most strongly the adoption of the system of central mills and refineries as 
the most economical method of manufacture. But it may be urged that 
the possibiUty of the combination of two such widely remote technical 
industries as the production of sugar and of indigo, is the weak point of the and 
scheme. Whichever proved the more profitable would secure the greater 
attention, until one or other might be ruinously neglected. Moreover, the 
power required for the one may very likely prove unnecessarily large and 
expensive for the other. But that reforms are not impossible with India 
generally can be seen from an inspection of the splendid results attained 
by Mr. P. J. V. Minchin at Aska in Ganjam. In 1852 he settled in 
that district, and in his own lifetime built up a great enterprise which 
has been described as having become the dominant feature of the trade 
and prosperity of a wide area. His example is one that might well be 
followed in every sugar-cane growing district in India both by Natives 
and Europeans, but in each centre a Minchin is required. 

[Cf. Second Ann. Bept. Agri. Chemist, Mysore, 1901 ; Mukerji, Handbook 
Ind. Agri., 1901, 384-91 ; Mukerji, Improv. Sugar Indust., 1901 ; Ayin. Bept. 

Dept. Agri. Cent. Prov., 1904-5, 7-9 ; Hadi, Improv. Native Methods Sugar 
Manuf., Dept. Agri. U. Prov. Bttll., 1905, No. 19.] 

By-products , — The by-products of the sugar factory are most y- 
iinportant. The megass, or bruised canes, left after the extraction of the 
juice or ras, is in India usually employed as part of the fuel required for 
boiling down the juice. Minchin holds that by the difiusion process the 
whole of the sugar is removed from the cane, while by the Native process 
a large amount still remains. To prove this point, he purchased locally 
40 tons of megass. Passing this through his apparatus, he was able to 
obtain from each ton 50 gallons of molasses, which yielded 30 gallons 
spirits of proof strength. Assuming an equal loss all over India, he made Total Loss, 
a calculation which he graphically represented by saying that the saving 
effected would go far to meet the interest of the public debt in India. 

So again, it has often been said that the megass might be employed in paper-making. 
paper-making ; but in the greater part of India, at any rate, the difficulty of 
procuring firewood and the cost of collecting and transporting megass to 
the paper-mill would very possibly argue in favour of its present utihsation. 

In the United Provinces it was estimated that the fuel required for boiling Puei. 
and making the gur from an acre of cane would be 108 maunds dry cane- 
refuse, 50 maunds dry cane-leaves, worth say Rs. 5, and about 5 maunds 
firewood worth Rs. 2. If firewood alone were used, 108 maunds, costing 
with cartage to the field say Rs. 31, would be necessary. There is thus a 
saving of Rs. 24 by using all the megass supplemented with firewood as 
compared with firewood only. 
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\Cf. Walton, in Qaz. N.-S, Wales, 1898, ix., 169 et seq. ; U,S. Depi, Agri, 
(many passages) ; Queeyisland Agri. Journ., 1899, v., 348 ; Jouni. Board Agri., 
1901, viii. ; Louisiana Planter and Sugar Manufacturer, 1902, 337 ; GilL 
Soc. Arts, xlix., 516 et seq, ; International Sugar Journ,, 1902, iv., 339, 403 ; 
Molasses, in hnp. Dept, of Agri. Barbados ayid Porto Bico, 1903, No. 28.] 

Rtj and Spirits. — The combination of a rum or spirit distillery with 
tbe sugar factory has been often maintained as bigbly profitable, and by 
others used as an argument against the extension of sugar factories. 
Country brands of rum are said to be often coloured and flavoured in order 
to be sold as brandies and whisldes. The spirit produced pays a duty 
averaging from Rs. 4 to 6. The most important factory of this kind is 
the Rosa at Shahjahanpur in the United Pro\nnces (see pirits, p. 1046). 

Chvna . — In passing it may be here mentioned that sugar is uni- 
versally used in some form along with lime in producing the much-famed 
chunam plaster (see p. 293). 
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Centuries may be accepted as ha-sung intervened between the discovery 
of sugar and the time wdien it began to be a necessity of European life. 
We read of early transactions with India, wdiich may be indicated by the 
following: — In Birdwood and Foster [E.I.O. First Letter Book, SZ8) 
mention is made in the commission of certain ships sailing for the East 
Indies in 1609, that they were to procure sugars of the best some twenty 
chestes for a triall.” In a similar commission (1611, 407) we read again, 
“ sugars of the best some fewe chestes for a triall.” In one of the Factor’s 
Records from Surat, addressed to Sir Thomas "Roe in 1616 (Foster’s E.l.G. 
Letters, iv., 327), occurs the observation — ‘‘ We deny not but that Bengalla 
brings wheat, rice, and sugar to Indya ” (Hindustan proper), “ makes fine 
cloths, etc., which showeth the fertility of the countiy and the cpiality of 
the inhabitants,” etc., etc. In a letter of date December 28, 1617 {l.c. 
Yi., 280), Edward Monox threw doubt on the desirability of complying with 
the Company’s indents for Surat sugar. He urges that the sugar is a light, 
spongy article, “which I am persuaded with the damp of the hold coming 
into our moist climate will moulder and break to pieces and thereby prove 
unsaleable ; besides it hath such an oily taste that it will not please our 
English palates.” Indian sugar, however, gradually assumed importance 
in Europe, and on cane cultivation being established as a European 
industry in the British Colonies, it obtained fresh impetus. But the 
birth of the Colonial was the death of the Indian trade with Europe. The 
Honourable Company of East India Merchants becoming aware of the loss 
India had sustained in its failure to create, or even to participate in the 
greatly increased traffic, made strenuous efforts to awaken interest in the 
subject. Although many obstacles were thrown in the way, the Company 
succeeded in reviving and greatly enlarging India’s foreign interests in 
sugar. Heavy losses were for years patiently borne in tbe hope of ultimate 
success. East Indian sugar became regularly quoted, audit improved in 
quality as time went on. Moreover, the internal trade of India itself gave 
distinct indications of expansion. The demands of the people for superior 
qualities had grown so strong that the imported refined article gradually 
came to bear, in the various languages and dialects of the country, names 
that denoted the foreign countries of supply, such as cAim (China) and 
misri (Egypt). There is, in fact, abundant evidence that for centuries the 
art of refining was not generally known to the people of India. According 
to Chineie records the knowledge would appear to have been derived from 
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Egypt, and according to Indian, most probably long subsequently, from 
China. A century or two ago the people of India, therefore, consumed a far 
larger proportion relatively of crude sugar [giir) than they do even to-day. 

But the East India Company were wise in directing their attention to the 
internal trade : the demands of Bombay were obviously the most natural Bombay an 
outlet for the surplus stock of Bengal, and the best check that could be Important 
given to the Dutch trade in supplying Bombay with sugar. But to 
facilitate this, the transit dues on sugar were removed and an import duty x^^ade. 
placed on the foreign supplies. Even when thus protected the Indian protection, 
sugar did not, however, assume control of its own markets. Large supplies 
continued to be drawn from Egypt and China, as well as from Batavia and 
the Straits, and it was accordingly recognised that an effort must be made 
to improve the cheaper Indian refined sugar, more especially since still 
newer and more formidable producing centres had arisen in Mauritius and Mauritius, 
the West Indies which began to contest the Indian markets. And still 
more recently a disturbing element appeared in the supplies of cheap beet Beet Sugar, 
sugar, poured into India from Europe. Thus had India not only lost her 
European market but had become a field for European commercial enter- 
prise in the provision of cheap refined sugar. But there has been secured at 
least one advantage of this new supply, namely the vigorous education 
of the people of India in the advantages of refined over crude sugar, 
and thus the opening out of a large market of which the Indian refineries 
have recently not been averse to avail themselves, and may do so still 
further in the future. It can thus be said that the people of India are 
able to pay a far larger sum not for sugar alone but for many other luxuries, 
than they ever did at any period of their past history. Further that 
the home market, by far the most important to the producers in India, 
is still largely secured to them. This is abundantly shown by the Finance 
Minister of India {Gaz. of India Extraordinary ^ March 21, 1906) by a table 
which exhibits the prices of refined beet-sugar at Calcutta and Bombay, 
and of Indian raw sugar at Cawnpore, for a number of years ending 1905. 

The averages of these for the past eight years would be — Calcutta, 

Es. 10-14-7 ; Bombay, Es. 11-7-0 ; and Cawnpore [gur), Es. 5-11-0. 

Countervailing Duty . — It has been urged, moreover, that about the Colter- 
time beet-sugar first appeared in Bombay, a series of bad years, which 
culminated in the famine of 1901-2, curtailed Indian production and 
opened the door for foreign sugar. So firmly, at all events, have the 
foreign imports been established, that the trade is by many believed to 
be secure ahd to have given evidence of an expansion rather than a 
curtailment. A duty w^as accordingly imposed in March, 1899, on 
bounty-fed sugar from foreign countries. It was framed with the inten- 
tion exclusively of countervailing bounties paid, directly or indirectly, by 
foreign Governments. This produced an appreciable revenue, which ESect. 
amounted in 1901-2 to 37 lakhs of rupees (and in the six years of its 
existence to 94| lakhs) ; still, it did not stop the influx of cheap European 

sugar. The closing of the American markets diverted a still larger supply 
to India, and the Enactment of 1902 was intended to countervail this 
artificial surplus. The action of the Indian and American Governments 
thixs forced the ratification of the Convention of Brussels. The im- can^oaof 
mediate efiect of the Indian duties was to diminish the sugar imports 
from Eixrope, and to divert the trade previously carried on with 
incha by Germany and Austria, to countries which did not come within 
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the scope of the new legislation, and thus liberated fresh supplies of cane- 
sugar that poured into India. The imports of beet sugar in 1902-3 became 
about half those of 1901-2, while the imports of cane-sugar, which come 
mostly from Mauritius, Java and China, increased by more than 40 per cent. 
Finally, “in December, 1903, orders were issued remitting the counter- 
vailing duties chargeable on sugar produced, after August of that year, 
in countries which have limited their direct or indirect bounties on sugar, 
and their protective duties, to the minimum permitted by the Brussels 
Convention of 1902 ” {Imp. Gaz., iv., 265). Sugar is thus now once 
more admitted into India free of all legislative restrictions, except the 
ordinary import duty of 5 per cent, on all foreign goods, and the counter- 
vailing duties against sugars produced in or exported from certain countries 
(Denmark, Chile, the Argentine Republic, Russia, etc.) which have not 
adhered to the Brussels Convention. 

It may be said that the consumption of raw sugar is mainly in Northern 
India, and of foreign refined sugars almost entirely in Bombay, Calcutta 
and other large towns, more especially port towns. But it will be seen 
below, in the review of internal trade, that the railborne traffic manifests 
an expansion of the supply of refined sugar carried to the north, and thus 
to the regions of chief Indian production. 

Mills and Refineries. — According to the Financial and Commercial 
Statistics, there were 28 sugar factories in India in 1904 and 4,612 em- 
ployees. Of these 19 were in Bengal with 1,772 employees ; 6 in Madras 
with 1,979 employees ; 2 in the United Provinces with 747 employees ; and 
one in the Panjab with 114 employees. The Government of India do 
not record any factories where less than 25 persons are employed, so 
that there are crude refineries, scattered all over India, not taken into 
consideration, that nevertheless turn out a certain proportion of the refined 
sugar used by the people of India. In Eastern Bengal ( Jessore more espe- 
cially) there are many small refineries chiefly concerned in the production 
of date-palm sugar. Similarly the indigenous refineries of Bihar and 
Shahabad are by no means unimportant, though apparently the trade has 
greatly declined through the competition of beet-sugar. 

External Traffic . — This resolves itself into two sections, Exports 
and Imports. It may be the most instructive course to deal with these 
more or less historically. 

1. Exports to Foreign Countries. — An import duty Oil Indian sugar, which 
was practically prohibitive, was imposed by Great Britain. It came to 8$. a 
cwt. more than was taken on Colonial sugar. This disability existed until 
1836, the effect of which may be seen by the following figures ; — In 1800 
the British imports from India (expressed as raw sugar) came to 120,471 
cwt. out of a total of 3,390,974 cwt. ; in 1821 the corresponding figures 
were, Indian portion 277,228 cwt., out of a total of 4,063,541 cwt. Some 
twenty years later (1841, or five years after the removal of the disabihty 
on In^an sugar) the Indian exports to Great Britain became 1,037,501 cwt. 
In 1851 the corresponding exports from India to Great Britain were 
1,506,051 cwt. (out of a grand total of 1,607,508 cwt. exported to all 
countries), but the next decade marked a great shrinkage, as the exports 
to Great Britain then stood at only 696,012 cwt. out of a total to all coun- 
tries of 845,961 cwt. And these figures (though expressed on the basis 
of raw sugar, viz. 2^ to 1) mark the existence of a new disturbing element. 
The East India Company found in its early transactions that it only paid 
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to export the purer article, and indeed sugar (even of the finer qualities) 
was treated as a ballast cargo, to be used in place of saltpetre as occasion 
required. In none of the returns, therefore, were these exports raw 
sugar, though expressed as such. They were entirely Indian refined 
sugar, drawn from the indigenous refineries. It would not pay (so it 
was believed) to export raw or inferior sugars from India, the freights 
being then too high. With the growth of refineries in England and 
vScotland, however, combined with greater facilities of shipping and conse- 
quent cheapening of freights, it no longer paid to ship the refined sugars, 
and the consignments became more and. more raw sugar to be used up by 
the British refineries. 

The efiect of this change may be briefly indicated. In 1877-8 the 
exports of refined sugar stood at 477,128 cwt. A sudden drop occurred 
in the next year, when these exports were only 51,043 cwt., and ten years 
later (1888-9) were only 34,523 cwt. But, correspondingly, the exports 
of raw sugar were in 1877-8, 366,997 cwt. The average for 1882-92 
came to 1,145,685 cwt. ; for 1892-1902, 733,654 cwt. ; the actual 
for 1904-5, 192,890 cwt. ; for 1905-6, 230,498 cwt. ; and for 1906-7, 
164,299 cwt. 

Thus there can be no doubt that a severe blow has been dealt to the 
Indian sugar industry, which, but for its own immense resources and 
recuperative power, might have been calamitous. Had England continued 
to purchase Indian raw sugar there is little doubt an immense expansion of 
the area of production, and an enhancement of the yield, would have been 
the natural consequences. All this is now changed, and sugar represents 
53 ’3 per cent, of the total value of the articles of food and drink imported, 
and is the second largest single article of importation, the first being cotton 
piece goods. Thus the two chief items of India’s early export trade have 
become her greatest modern imports. 

2. Imports from Foreign Countries. — It is perhaps not necessary to trace 
the history of the imports of sugar farther back than to the year 1871-2. 
India then received 562,559 cwt. of crystallised sugar. In 1881-2 the 
imports were 982,262 cwt. and in 1891-2, 2,734,491 cwt. Still a decade 
later (1901-2) they had become 5,565,272 cwt., and roughly in equal 
proportions of beet and cane sugar. Taking the traffic in both refined 
and unrefined sugars, the following year (1902-3) a shrinkage of the beet- 
sugar took place, the total imports being 4,987,195 cwt. (of which 3,529,678 
cwt. were cane) ; in 1903-4 beet still further declined, the total having 
been 6,038,115 cwt. (5,485,378 cwt. cane) ; in 1904-5 the beet began to 
recover, and the total imports were 6,549,797 cwt, (4,833,309 cwt. cane) ; 
in 1905-6 they were 7,696,191 cwt. (4,263,798 cane and 3,432,393 cwt. 
beet) ; and lastly, in 1906-7, they were 9,730,713 cwt. (5,926,879 cwt. 
cane and 3,803,834 cwt. beet) {Bev. Trade Ind., 1906-7, 8-9). 

Mr. Frederick Noel-Paton, Director-General of Commercial Intelligence, 
observes that beet-sugar continues to rule the Indian sugar-market ; 
he further exemplifies the extraordinary vicissitudes of the trade by a 
statement of the imports of beet and cane sugar, month by month, during 
the year 1905-6. It is there shown that beet-sugar reaches India mainly 
in the months of November to March, the last-mentioned month being 
the most important, while cane comes more uniformly throughout the 
year, the chief months being August to October. Analysing the returns, 
it is found that 3,432,393 cwt. were beet, the average value of which was 
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9*2 rupees, while the share in cane imports came to 4,263,798 cwt. with an 
average value of 10*1 rupees ; but in 1906-7 the averages came to Rs. 8*2 
for cane and Rs. 8‘7 for beet. 

“ The previous financial year closed in March, 1905, with the Bombay 
price at Rs. 13-15-0 per cwt. and the European price of 88 per cent, sugar 
at 13&', M. f.o.b. Hamburg. The highest point in recent years had been 
reached two months before that time, when Rs. 14-5-0 was recorded in 
Bombay. These high levels were due to several causes. The abolition 
of the bounties in European producing countries and consequent reduction 
of the internal sugar-taxes had led to a restriction of cultivation, and had 
induced such expansion of domestic consumption as had not been foreseen.” 

But the high prices attained brought their own cure, for they induced 
at once an increase of some 16 per cent, in the acreage sown with beet in 
Europe, and also a resort on the part of consumers to reserve stocks of 
which the speculators had not had knowledge. After the opening of the 
financial year 1905-6 prices fell steadily, and they gave way completely 
about the month of July. Since July, the decline has been practically 
continuous. Since the close of the calendar year the price in Bombay had 
stood practically steady at Rs. 9-14-0 per cwt ” {Bev. Trade Ind., 1905-6, 
5). In the following year {Lc. 1906-7, 8) Noel-Paton recorded the further 
stages in the decline already forecasted : ‘‘ The price of 88 per cent, beet- 
sugar, f.o.b, Hamburg, was about 85. 6d. in April, 1906, which is below 
cost. Refined beet in Calcutta at the same time was quoted at rates 
equal to II5. Id. per cwt., while the price in Bombay was 125. Id., and in 
Karachi II5. 10c?. Mauritius sugar in Bombay was at the parity of 
II5, M. The highest for 88 per cent, sugar in London was 95. 7-|cZ., reached 
in September, while in Karachi refined sugar touched 125. id. in October, 
and Calcutta was 12s. Id. in November. Throughout the statistical year, 
Bombay remained steadily at 125. lc?.” 

Countries of Supply . — Of the cane-sugar supply perhaps the most 
significant feature is the rise and growth of the Javan contribution, very 
largely conveyed to Calcutta. In 1901-2 the total imports from Java were 
446,686 cwt. ; in 1903-4, 1,335,548 cwt. ; in 1905-6, 1,685,391 cwt. ; and 
in 1906-7, 3,304,366 cwt. A fair proportion of these were cheap 
unrefined sugars. No. 16 and under, intended to directly contest Indian 
production of gur. The trade from Mauritius has for many years past 
manifested a consistent and almost uniform expansion. In 1901-2 it came 
to 1,759,203 cwt., in 1905-6 stood at 2,013,012 cwt., and in 1906-7 at 
2,310,023 cwt. The only other country that need be mentioned is China. 
The contributions from that country manifest extreme fluctuations, but 
on the whole seem declining. The highest record during the past five years 
was in 1902-3, while the figures for last year (1906-7) were the lowest, 
viz. 51,279 cwt. Of beet-sugar, Austria-Hungary is by far the most 
important source. As already mentioned, the years 1902-3, 1903-4, and 
1904-5 manifested a marvellous curtailment, but the amount taken in 
1901-2 was 2,257,928 cwt. ; in 1905-6, 2,340,717 cwt. ; and in 1906-7, 
1,617,160 cwt. Commenting on these new aspects of the trade, Noel- 
Faton observes, “ Of the refined sugar, Java, which in 1905-6 ceded the 
premier place to a beet-country, Austria-Huiigary, resumes it {1906-7) 
with a quantity largely exceeding that ever before imported from a single 
country. She supplied, in fact, nearly 31 per cent, of the entire arrivals. 
The other cane country, Mauritius, follows with 24*61 per cent, of the 
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total, Austria-Huiigary, diminisliing her contribution by nearly 723,500 
cwt., drops to the fourth place with 17 ‘53 per cent, of the total ; and 
Germany, with the largest arrivals she has yet recorded, takes third place Germany, 
with 21-7 per cent.” 

Thus it may be said that the Mauritius supplies of cane-sugar have Calcutta 
hitherto been to Bombay what the Javan have been to Calcutta. But and 
all the same, beet-sugar may be viewed as having begun seriously to contest ^o^nbay. 
both these markets. 

INTERNAL TRADE-— Production &nd Consu ption. — It has been Consump- 
estimated that India produces a httle over one ton per acre of gur (crude tion. 
sugar), or million tons for its total acreage, which, reduced to the 
standard of refined sugar, would be, say, one million tons. If the 
imports of about 400,000 tons be added, we obtain a total supply of IJ Total supply, 
million tons of refined sugar. Divided by the head of population, this 
might be accepted as showing the consumption. But any such calculation 
would be most misleading, because (1) we have no sort of certainty as 
to the yield — a ton of gur per acre seems absurdly low ; (2) to the bulk of 
the people a pound of gur very possibly serves the equivalent purpose of 
a pound of refined sugar to other communities ; and (3) with a large 
percentage of the people of India gur or sugar are unknown luxuries. It 
has been stated that the per ca^pita consumption of India is 35 lb., a figure per capUa, 
based on the assumption that the supply comes to three million tons, 
which from the above showing is probably double the actual amount. 

This is compared with European countries, such as Germany, where it is other countries. 
28 lb., and France 24 lb. There is perhaps little to be gained by such 
calculations and comparisons. But it may be useful to examine the 
returns ot gur carried by rail and river as indicative of local production 
and consumption. 

Traffic by Rail and River. — The internal trade is returned in cwt. and Rail 
divided into two sections — (a) refined sugar and {b) unrefined sugar. Tra£B.e. 

The grand total of the movements of the former kind came in 1906-7 to E-ofined 

5,984,425 cwt. Fully three-fourths of that amount is usually distributed 

from the seaport towns, and thus includes (with local manufactures) the 

foreign imports. The shares taken were : — Bombay, 2,039,492 cwt. ; participation. 

Karachi, 1,863,451 cwt. ; Calcutta, 1,248,595 cwt. ; and Madras, 111,368 

cwt. And these figures are relatively correct for at least the past five 

years. The Calcutta supply ordinarily goes to Eastern Bengal and Assam, Destination. 

572,591 cwt. ; to Bengal, 363,641 cwt. ; and to the United Provinces, 235,573 

cwt. The Bombay supply goes to the Bombay Presidency, 843,067 cwt. ; to 

the Central Provinces, 367,255 cwt. ; to the United Provinces, 358,530 cwt. ; 

and to Rajputana and Central India, 241,363 cwt. The Karachi supply 

goes principally to the Panjdb, 1,427,823 cwt., and to Sind, 345,593 cwt. 

But Calcutta has, however, manifested a remarkable expansion which is 
most significant. In 1900-1 exports from Calcutta by rail and river were Calcutta an 
477,636 cwt. ; in 1901-2, 505,789 cwt.; in 1902-3, 567,200 cwt.; in 
1903-4, 839,210 cwt.; in 1904-5, 1,002,185 cwt.; in 1905-6, 1,059,416 
cwt. yandin 1906-7, 1,248,595 cwt. This perhaps is the direct expression of 
the expanding foreign imports. Thus in 1900-1 Bengal (Calcutta mainly) 
imported 1,342,034 cwt. of refined or crystallised sugar, and that figure was 
gradually augmented until in 1904-5 it stood at 2,107,461 cwt., in 1905-6 at 
2,197,303cwt., and in 1906-7 at 3,305,860 cwt. The increasing importance 
of Calcutta in the foreign sugar trade is a feature of great consequence. 
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Of tLe consuming provinces it is curious to observe that in 1906-7 tlie 
Panjab beads the list with 1,664,133 cwt. ; then conies Bombay, 869-, 528 
cwt. ; the United Provinces, 712,559 cwt. ; Eastern Bengal and Assam,* 
603,223 cwt. ; Central Provinces, 487,717 cwt. ; and lastly, Bengal, 
465,493 cwt. These figures would seem somewhat at variance with the 
opinions often advanced (and mentioned above) that the imported sugars 
are mainly consumed in the regions of low Indian production. By way 
of illustration it may be mentioned that the imports into the United Pro- 
vinces by rail were in 1900-1, 316,722 cwt. ; in 1901-2, 492,921 cwt. ; 
in 1902-3, 385,125 cwt.; in 1903-4, 614,355 cwt.; in 1904-5, 533,580 
cwt.; in 1905-6, 752,091 cwt,; and in 1906-7, 712,559 cwt. These 
provinces are the headquarters of Indian cultivation, and even there 
foreign sugars seem to be finding a profitable market. 

The traffic in Unrefined sngar carried by rail and river came in 1906-7 
to 9,420,832 cwt : The chief exporting centres (as might have been inferred 
from the Agnoxiltuml Statistics) are the United Provinces with, in 1906-7, 
4,054,814 cwt. : consigned to the Panjab, 1,479,307 cwt. ; Rajputana and 
Central India, 1,395,301 cwt. ; Bombay, 363,912 cwt.; Bengal, 287,866 cwt. ; 
the Central Provinces, 204,988 cwt. ; the balance in smaller quantities. 
Next maybe mentioned Calcutta with 1,958,828 cwt. : to Bengal, 1,005,932 
cwt., and to the United Provinces, 468,063 cwt. Then Bengal, with an 
export of 1,190,857 cwt. : sent to the United Provinces, 380,831 cwt. ; Cal- 
cutta, 250,230 cwt. ; the Central Provinces, 198,377 cwt. ; Eastern Bengal 
and Assam, 159,380 cwt. ; Rajputana and Central India, 121,374 cwt. The 
other exporting centre is Madras, 887,837 cwt. : to Madras ports, 361,693 
cwt. ; Bombay, 215,871 cwt. ; and the Nizam’s Territory, 137,659 cwt. 
We thus learn that Rajputana and Central India were the most important 
consuming provinces of the gur carried by rail and river, viz., in 1906-7, 
1,857,989 cwt. ; then followed the Panj4b, 1,608,556 cwt. ; then Bengal, 
1,331,406 cwt. ; next the United Provinces, 920,815 cwt, ; Bombay, 
822,158 cwt. ; Central Provinces and Berar, 801,722 cwt. ; and Eastern 
Bengal and Assam, 724,821 cwt. 

Perhaps the most significant fact brought out by these returns is the 
dependence of Rajputana and Central India, as also of the Panjdb, for their 
supplies ol giir on the provinces of India, and for crystallised sugar on 
foreign countries. Another very striking peculiarity is the small share 
taken by the Madras Presidency in the returns of internal trade, a circum- 
stance perhaps due to the greater success of the Aska and other Madras 
Presidency mills in meeting local demands. 

Coastwise r also T. ns^ frontier. — ^These do not in any material respect 
modify the chief features of the internal trade, and need not therefore be 
here specially reviewed, 

AL P.— The name given to. the dried tubers of various species of 
orchids, such Eiilophia iii., 290-1) and Orchis (D,E.F,j v., 

492-3). It is commonly known in India as 5aZa6- (or salep) misri (=: Salep 
of Egypt). _ . , 

According to the authors of Hobson- Johsoriy salep is correctly identified by 
Ibn Baithar with the saiyrium of Uioscorides and Galen. Perhaps the earliest 
reference to salep, in connection with India, is to be found in the Voyages of Ibn 
Batuta, of date 1340 (French ed., 1855, iii., 382), where amongst the provisions 
given to the travellers by the Sultan of Delhi, saZtp is mentioned. Again, Alex- 
ander Hamilton {New Ace, E, Xnd,, 1727, i., 124-5) speaking of Tatta on the 
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river Indus, says : “ They have a fruit, that grows in their fields and gardens, 
called about the size off a peach, but without a stohel They dry it hard 

before they use it, and being beaten to a powder they dress it as tea and coffee 
are, and take it with powdered sugar-candy. They are of opinion that it is a 
great restorative to decayed animal spirits.” The article obtained in the Indian 
bazars has been ascertained to be chiefly the product of several' species of 
^uiox>hiay viz. JET. eant.x>estvis, E. ntitift and JE. virens {rhanlcan’d or Lahore 
salep of the shops), though probably also fr6m the species of a few other genera, 
and is produced on the hills of Afghanistan, Baluchistan, Persia and Bokhara ; 
but the Nilgiri hills and Ceylon are said to furnish part of the Indian supply. 

The salep of European commerce is procured chiefly from the Levant, and to sbme 
extent from Germany, etc., derived mainly frorh the tubers oi 4>vchis nut^Guia. 

The tubers are dug up after the plaiit has flowered,- and the plump, firm ones are 
washed and set aside, and subsequently strung on threads, scalded, and dried in 
the sun or by artificial heat. The commercial article is met with in three forms — 
palmate, large ovoid, and small ovoid. . i 

Various substitutes are sold in India. The land known as Boyal Salep 
(hcidshah adldb) has been identified as being derived from a species of A.iUuui, 

{ .4,. Mitfieanii, Baker ^ Bot. Mag., t. 6707 ; Aitchison, Annals of Botany, 1889-90, iii., 

149-55) : while the tuberous roots of ^^Lspttrmjus atiscGnaens (West Himalaya 
and PanjAb) and of a., (Deccan) are the white musali {D.B.P., 1., 

343-6) ; Cnreuiiffo orcJiioides, the black musali {D.E.P., ii., 650-1), and cer- 
tain species of Kahenaf'ia are also so used (Watt, Comm. Letters, Upper Ind., 

1899, 13). Besides these substitutes an imitation salep, made of potatoes and 
gum (known as hanaivati salah), is largely manufactured for the Indian market. 

A considerable Trans-frontier trade exists in salep from Afghanistan, Persia, 

Baluchistan and Bokhara into India, A little trade is also done in collecting 
and drying in India itself, mostly Kashmir and Lahoul, the tubers of Orchis 
lufifoiia, but the bulk of the ordinary article met with in the country is im- 
ported by sea into Bombay from Persia and the Levant. [C/. Milburn, Or. 

Comm., 1813, i., 108-9 ; Pharmacog. Ind., iii., 384-7.] 

ALT,* O lU C LO I : Ball, ilfan. Econ. Geol Ind., D. .P.,_ 
iii., 475-92 ; Blanford, Mem. Geol. Surv. Ind., 1865, iv., 215 ; ‘Wynne and pt. in, 
Warth, 1875, ix., 89, 299 ; Wynne, Geol. Salt Bange, 1878, xiv., 1-294; 

Oldbam, Bee. Geol. Surv. Ind., 1871, iv., 80 ; Memo, on Systems and Method's, 

Admin, of Salt De^t. and Bev. in India, 1894 ; Watt, Bev. Min. Prod., 

1894-6; Director-Gen. of Stat. Bev., 1899-1903; Holland, Bev. Min. 

Prod., ill Bee. Geol. Surv. Ind., 190^, xxxii., 78-86 ; 1906, xxxvi., 79-81 ; 

Imp. Gaz., iii., 2SQ ; Gaz. of India Extra., March 21, 1906. Common Salt, 

Table Salt, namah, nimalc, Ion, nun, mitha uppu, lavanam, Idvana, sa, etc. 

istory. — Salt in India is perhaps contemporaneous with the birth of History. 
Indian agriculture. Its most ancient Sanskrit name, Lamna, has few, if 
any, other meanings than salt or saltness. Susruta, the father of Indian 
medicine, speaks of four kinds of salt, and these correspond with the four 
chief grades known to-day, viz. Saindhava, the rock-sail^ of Sind and Kohat ; 

Sdmvdra, produced from the sea ; BomaJea ox Sakam hari, Sambar Lake 
salt ; and Pdnsuja or Ushasuta, salt produced from saline earth. In 
modern commerce, according to Mr. A. S. Judge, there are in Calcutta 
some thirteen forms or grades of salt, as for example 

(1) English pangee seblt, imported from Liverpool, Middlesborough, Hartlepool Modera 
and Bristol^the bulk coming from the mines of Cheshire. This is coDisumed in Q-rades. 
the greater part of Bengal and Assam. (2) Hamburgh — a rock salt obtained 
from the mines., , (3) Aden h^xhach salt, manufactured from sea-water by solar 
evaporation. (4) Aden, crushed salt. (5),Kawayah harkach salt — this comes 
from the African coast of the Red Sea. (0) Rawayah crushed salt. (7) Salif 
karkach salt — this also comes from a. port (Salif) on. the African co t. (8) Salif 
crushed salt. (9) Salt, from the Persian Qulf — used. to be brought by the 
Arab sailing-ships, but as these are rapidly disappearing the trade is on the 
decline. ' (10) 'Bom'ba.y karkach salt. (11) Spanish karkach salt — this is im- 
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ported from Tarravieja m Spain and is obtained by solar evaporation. (12) Port 
Said harkach salt. (13) Madras karkack salt — this is imported by Calcutta from 
Cocornula, ■Vlzagapatarn and Tuticorin. It is obtained by solar evaporation^ 
has a browm appearance, is gritty, and accordingly not much in demand. 

Althongli Imlia possesses a mountain range of rock-salt, immense beds of 
salt-bearing soils and a vast extent of salt lakes, as well as many hundred miles, 
of sea-covLBt where sea-salt might be manufactured, the conviction prevails that 
it will not pay to carry salt over more than some 300 to 400 miles, by internali 
routes, from any centre of supply. Moreover, the export traffic of India originates 
shipping that practically conveys salt as a ballast cargo, the profit being in the 
return cargoes. It is on these and such-like considerations that Bengal has always 
been largely dependent on external sources. Owing to the immense amount 
of fresh water poured into the Bay of Bengal, it does not pay to manufacture 
sea-salt near Calcutta, 

ouTces of Supply. — Holland gives the following classification : — 

(1) Sea- water, from which 61*8 per cent, of the total production was'. 

obtained during the period (1898 to 1903) ; ^ 

(2) Subsoil water and lakes in areas of internal drainage, in both 
of which the origin and mode of concentration of the salt are the results, 
of essentially similar natural processes. From these sources about 27 
per cent, of the total was obtained ; and 

“ (3) Hock-salt beds, from which 11*2 per cent, of the total was ob- 
tained by mining and quarrying.” 

Salt Mining in //idia.— There are three chief centres— the Salt Kange 
of the Panj^b, the Kohat hills, North-West Frontier Province, and Mandi 
State in Kangra district, Panjab. These have produced, for the five years 
ending 1903, the annual average of 109,000 tons, of \vhich 81 per cent. is. 
obtained from the Salt Range, 14*5 per cent, from Kohat, and 4*3 per cent.. 
from Mandi, ^ ^ 

The following particulars may be here given from Holland’ (bc., 190o,. 


alt Range. “ The chief deposits of rock-salt are in the so-called Salt Range of the Panjib,. 

where the seams of salt and included marl partings have, where worked in the 
Mayo mines at Khewra, an aggregate thickness of 550 feet, of which hvo seams of 
pure salt make up 275 feet, the rest, Imown as kolar, being too earthy and impure 
to be marketable. These beds occur in a formation lying directly underneath 
beds of Lower Cambrian age, but it is suspected that they may be of Lower 
Tertiary age, like the other salt deposits of this part of India, and that tliey have 
arrived in their present apparently anomalous position by an overthruat of the 

older fossiliferous beds. ^ . . . . x 

“Mining for rock-salt is carried on in the Mayo mines, Jhelum district, tne 
Warcha mines in the Shahpur district, and across the Indus at Kalabagh. The 
rock-salt in this area varies from white to brick-red in colour, and thus diners 
in colour from that of the Kohat area. 

“ The most important of the mines in the Salt Range are the Mayo mines 
near Khewra (32° 39' ; 73° 3'). In this area salt-quarrying was practised for an 
unknown period before the time of Akbar, and was continued in a primitive 
fashion until it came under the control of the British Government with the 
occupation of the Panjab in 1849. In 1872 the system of mining was reorganised^ 
and the work now in operation was planned out by Dr. H. Warth, late Deputy- 
Superintendent, Geological Survey of India. . _ 

“ The rock-salt being raised in the Mayo mines has, on account of its purity, 
a wide distribution. A recent analysis of one of the seams gave the following 
results : — 

“ Sodium chloride 
Sodium sulphate 
Sodium carbonate 
Magnesium chloride . 

.Moisture.. •. .. 


98- 86 
0-57 

trace 

nil 

0-08 

99- 51 


964 



MINING AND EVAPOEATION lu 

In the Warcha mine, Shahpur district, the seam of rock-salt being worked 
is 20 feet thick, with a one-foot parting of marl, dipping 30^ to the N.K.W. 

“ About two miles E.lSr.E. of Kalabagh on the Indus, rock-salt is worked 
in open quarries on the east slope of Sandagar hilL 

“ The rock-salt raised in the Cis-Indus mines and Kalabagh quarries is prin- 
*cipally consumed in the Panjab and North-West Frontier Province. During 
the past six years the average annual sales in these provinces amounted to 
70,964 tons, or 82*3 per cent, of the total. In the same period the rock-salt sent 
to the United Provinces averaged 10,049 tons a year, or 11-3 per cent., whilst as 
much as 5*7 per cent, of the total sales, or an annual average of 4,933 tons, 
reached as far as Bihar, and small consignments of about 10 toms a year were 
despatched to Lower Bengal. The average annual amount of 580 tons which 
entered Sind formed 0’7 per cent, of the sales for the years 1897-8 to 1902-3. 

“ The Kohat salt is grey in colour with transparent patches. It is worked 
in open quarries, and the masses exposed may be regarded as practically inex- 
haustible at the present rate of output. In the anticlinal at Bahadur Kiiel, 
where the salt is seen to be at the base of the Tertiary system, the beds can be traced 
ior a distance of about eight miles, with an exposed thickness of over 1,000 feet. 

“ In Mandi State, rock-salt is worked in open quarries near the faulted 
junction of the Tertiary and the older unfossiliferous rocks at Guma and Drang. 
'The Mandi salt is of a dirty plum-colour, containing earthy impurities which 
bring down the available sodic chloride to 60 or 70 per cent.” 

Salt- evaporation in India, — Tkis may be referred to two sections — 
[a) direct evaporation of sea-water ; (6) subsoil and lake brine. The 
former is chiefly conducted at Bombay and Madras, these two presidencies 
usually contributing between them about two-thirds of India’s total salt 
supplies. Holland (Lc. 89-91) observes : — 

“ Of the salt produced in Bombay, about 78 per cent, was obtained from 
sea-water, the rest being manufactured from subsoil brine at lOiaraghora and 
Udu on the border of the lesser Rann of Kach, and possibly derived from in- 
filtrated sea-water. The Madras salt is practically all made from sea-water, a 
very small quantity of spontaneous salt being collected at Pandraka in the 
Masulipatam Sub-division. 

“ The chief manufacture of salt in Burma takes place also along the sea-coast, 
but subsoil brine is evaporated at various places in Upper Burma, notably in 
Lower Chindwin, Sagaing, Shwebo, Myingyan, and Yamethin districts, and in 
smaller quantities in Minbu and Meiktila, as well as at Mawhkeo in Hsipaw State. 
During the past six years the average annual production of this salt in Burma 
has been 3,432 tons.” 

“ In Sind 88 per cent, of the salt raised during the years 1898-1903 was ob- 
tained from sea- water, and 12 per cent, from the Saran and Dilyar deposits on 
the edge of the great desert.” 

“ The second form of occurrence ” (subsoil and internal lake brine) “ is 
eharact eristic of areas in which evaporation of rain-water is excessive compared 
to run-off, and the salt recovered in these areas is that merely arrested on its 
journey to the sea, where, in the same way, it is concentrated by evaporation of 
the water. The most prominent of such areas is the desert-belt of Rajputana, 
including the salt-lakes of Sambhar, Didwana, Falodi Lonkara-sur and Kachor- 
Rewassa, with a brine-impregnated subsoil along the whole valley of the Luni, 
as well as the country to the west in Sind around the Rann of Kach and the delta 
of the Indue. To the north of the Rajputana country subsoil brine is raised and 
‘evaporated for salt in a cluster of villages in the Sultanpur mahal, south-west 
of Delhi. Other places occur in parts of the United Provinces and in Berar, 
where large quantities of salt wore formerly obtained from subsoil brine in the 
alluvium of the Purna river. In Gwalior State salt is regularly manufactured 
Trom subsoil brine, the average annual production during the years 1898 to 1903 
having been 434 tons. In Bihar a small quantity of salt is separated in the manu- 
facture of saltpetre.” The returns for the past four years in Bengal show an 
average of 106 tons per annum produced. 

Sa bhar Lake.--'E. A.^\toTi {Agri. Ledg,, 1900, No. 13), Deputy 
Commissioner of Northern India Salt Revenue, wrote a brief account of 
the salt industry of India, also a highly instructive and copiously illus- 
trated statement of the Sambhar Lake salt and the other salt works of 
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Eajputana {Journ, Ind, Art Indiist., 1901^ ix., No. 73). He tells us that 
the salt industry of Kajputana produces about 200,000 tons a year and 
meets the requirements of 59 millions of people. The Sambhar Lake, 
it is believed, has been worked for salt for the past 1,400 years. It is 
about 20 miles in length, the breadth varjdng from 2 to 7 miles, and it 
covers an area of 90 square miles. The surrounding country is sandy 
and sterile, with the great Indian desert to the westward. The density 
of the lake brine varies with the annual accumulation of water. In years 
of normal rainfall it is about 3° Beaume (the density of sea-water), but 
when very full is considerably less, and during years of drought it may 
be as high as 10° Beaume. 

The lake was taken over by the Indian Government in 1871, and since 
that date has yielded 4 million tons of salt. It lies within the boundaries 
of the Native States of Jaipur and Jodhpur. Holland remarks that 
“ the Sambhar Lake is a silt-filled depression in the Aravalli schists and 
gneisses, in which a body of mud and sand with kanJcar and gypsum (some 
75 feet thick in what appears to be about the centre of the depression) 
includes from 2 to 12 per cent, of sodic chloride, with smaller quantities 
of sodic sulphate, sodic carbonate and potassic sulphate. Every year 
the water brought in by the rivers, which are in flood during the monsoon, 
forms a lake some 60 square miles in area and 2 to 3 feet deep. The 
water, which is fresh when it first comes in, takes up salt from the accumxi- 
lated stocks in the silt and forms a strong brine, which is partly led into 
prepared enclosures (kyars) for the separation of the salt by solar evapora- 
.tion, partly isolated by temporary reservoirs constructed and cut off bodies 
of the lake-water in anticipation of the recession towards the centre during 
evaporation, and partly forms a thin crust of white glistening salt on the 
bed of the lake, where it is allowed to remain until the arrival of the next 
monsoon and the usual annual flooding of the lake.” 

“ During the past few years the quality of Sambhar salt is said to have 
depreciated, and it has been suspected that the large quantities which 
have been removed have at last made an impression on the great stores of 
salt which must have accumulated in the lake silt, appreciably raising the 
proportion of the associated compounds sodium sulphate, sodium carbonate 
and potassium sulphate.” 

In the Records of ike Geological Survey (1905, xxxii., 81 ; xxxiii., 
100-2) 'will be found a highly instructive refutation of the opinion 
that the supply from Sambhar was decreasing. “ The rise in the pro- 
portion of other salts is small and possibly at present unimportant ; the 
rise in the level of the silt is perhaps more serious ; but, whatever may 
be the cause, it would be humiliating to watch the failure of this lake, 
when one knows for certain that it contains, in its uppermost 10 feet of 
silt, enough salt to supply the requirements of this section of the Salt 
Department for another 300 years.” 

Ashton explained that the manufacture of salt at the lake is dependent 
upon the monsoon rainfall “ This,” he says, greatly varies from year 
to year, and the outturn of salt fluctuates in accordance with the quantity 
of the brine in the lake. The greatest quantity produced in any one year 
has been about 260,000 tons, and during a year of excessively heavy 
rainfall only about 3,300 tons were obtained.” 

After Sambhar, the Pachbadra salt source is next in importance. This 
is situate in Jodhpur (Marwar, as it is well named — -the land of death). 
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ine town of Pachbadra Has a population of 5,000, and stands on tbe right 
bank of the Luni (the salt) river and at a distance of 40 miles frpm the 
Jodhpur. The salt is found in the upper end of a sand- valley, the 
being about six miles long and under two miles wide. 

All over that area brine-springs exist, and from these the salt is manu- 
factured. In 1878 the Government of India purchased by annual subsidy Purchased by 
of these brine-wells, the production of which , is about 
30,000 tons. Pits of an average length of 230 feet and a breadth of 60 feet Ooiiection. 
are dug to the level of the brine-springs and become filled , with brine to a 
depth of 3 feet. Thorny branches of jLyciwm eiiropceum are thrown 
into the pits and the salt precipitates on these, thus causing more flow of * 
brine. The density of the brine varies from 20° to 25° Beaume. 

The salt source of Didwana is also situate in Jodhpur at a distance Didwana. 
of 40 miles N.W. of Sambhar Lake. The supply of brine is abundant 
and beheved to be inexhaustible, and in the dry climate of the desert 
manufacture could be carried on for nine months of the year. The rainfall Rainfau no 
has no effect on the salt-producing capabilities of this source. Since the 
Government acquired sole rights (1878) about 300,000 tons of salt have Q-oremment 
been made. The cost of production comes to 10c?. a ton and it is sold at 
l5. 8c?. a ton, but the want of sufficient means of transit restricts the 
traffic. _ The Didwana salt is practically all consumed in Eajputana and 
the adjoining districts of the Panjab. During the years 1897 to 1903 Production, 
the annual average production came to 10,502 tons. 

These salt- wells thus occur in what may be viewed as a former bed of Kacb.. 
the Luni river ; and lower down in the present basin, just before the river 
debouches into the Eann of Each, a large delta is formed through which 
during floods numerous channels carry the waters to the sea. In the 
dry months of the year, when the bed of the main stream is perfectly dry, 
brine percolates into the tributary channels and salt is formed naturaliy 
in thoi^ands of tons annually, only to be swept away when the river comes 
down in torrents with the monsoons. 

THE SALT DEPARTMENT. — In 1894 the Government of India had alt De- 
a Memorandum prepared, as a conspectus of the systems and methods of 
the administration of the Indian salt revenue in all its branches and in 
all provinces. There may be said to be four centres of administration— 

(1) Bengal, (2) North India, (3) Bombay and (4) Madras. These are 
briefly as follows : — 

1. engal . — “ Bengal and the greater part of Burma obtain their salt engal. 
by importation. Under the Muhammadan rule a tax was levied on salt ^^ammadaa 
by means of imposts on the privilege of manufacture, and by duties on 
the transport of salt from the places of manufacture to the interior of the 
country. Later on a system was gradually matured which provided for 
the control, the manufacture, and sale at the agency to the Company’s 
servants. This was introduced by Olive and perfected by Warren Hastings warren 
in 1765 to 17^, and it survived in a modified form till. 1862. A Govern- 
ment salt monopoly similar to that which existed in Bengal was introduced 
in the Madras Presidency at the beginning of the 19th century., In : y 
Bombay salt did not become a considerable source of revenue till 1837, 

“ The trade in Cheshire salt rose to importance about the year 1835, imported Salt, 
and thenceforward imported salt gradually ousted the Native product in 
Bengal proper, until by 1873-4 local manufacture had ceased and the 
aGCumulated stocks had become exhausted. The dampness of the climate 
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and the large amount of fresh water discharged into the Bay of Bengal * 
by the Ganges and the Brahmaputra tell against eflBcient salt-manufacture 
on the Bengal coast, but the manufacture of salt was not finally abandoned 
in Orissa until 1898. Nearly half the salt imported into Bengal comes 
Liverpool. from Liverpool, and the rest principally from Germany, Aden, Maskat, 
Jeddah, Bombay and Madras. Since the construction of the railway along 
the east coast, Madras salt transported by land has begun to compete 
successfully with the imported commodity.” Gaz,, iv., 248 ; Geake, 

Re'pts. Admin. Salt Dept. Beng., 1906 ; Keith, Repts. Admin. Salt in 
Burma, etc.] 

Horth ♦ 2. North India. — This embraces the United Provinces, the Central 

India. Provinces, Eajputana, Central India, the Panjdb, and the North-West 
Frontier Province. Its sources of supply are Sambhar, Didwana, Pach- 
badra and Sultanpur evaporation works, and in addition the salt-mines 
of the Salt Eange of Kohat and Mandi. 

ActioQ of smi 3 . Under the Sikh Government salt was one among forty-eight articles 
liable to customs, excise, town or transit duties. But the Sikh Government 
did not establish any system of management nor a fixed scale of duties. 
Since taken over by the Government of India the manufacturing and 
preventive operations have been directly controlled by the Northern India 
Salt Departement. “ Along with salt duties, the British administration 
Transit DatiGs. inherited an immense number of transit duties, levied at intervals along 
the trade routes under a system requiring elaborate customs arrangements 
and involving an intolerable hindrance to trade and communication. In 
Cotton and 1843 the transit duties, with the exception of those on cotton and sugar, 
Sugar Duties. abolished, and the loss of revenue was partly made up by enhancing 

the Provincial salt duties. The cotton duties were abolished in 1855, 
while the salt duties were gradually raised until in the period from 1869 
to 1877 the salt tax in Lower Bengal was Es. 3-4 a maund, in the Upper 
Provinces Es. 3, in the country beyond the Indus a few annas, and in 
Madras and Bombay, Es. 1-13 a maund. The salt sources of Eajputana 
belonged to the Native States in which they were situated, and duty was 
levied on their produce when it crossed the frontier. These arrangements 
Gustoms-Uue. could be maintained only by stringent preventive measures. To prevent 
untaxed Eajputana salt, and the lightly taxed salt from the south and 
west, from coming into Northern India, it was necessary to maintain a 
customs-line extending for nearly 2,500 miles, from Torbela, near Attock 
on the Indus, to the Sambalpur district of Bengal. The line was guarded 
by an army of nearly 13,000 officers and men, and consisted, along a large 
part of its course, of a huge cactus hedge supplemented by stone walls and 
ditches. It must be remembered, however, that this line took the place 
of a more annoying system of innumerable customs ports scattered 
throughout the interior of the country.” 

“ In 1870 the Government of India acquired a lease of the Sambhar 
Lake, with a view to increase and cheapen the supply in the United Pro- 
vinces ; and in 1874 over 760 miles of the eastern portion of the line were 
Abandoaed. abandoned, the trade in this direction having concentrated itself on the 
railway route. The necessity of changing the whole system was at the 
same time indicated by Lord Northbrook, and a few years later Lord 
Lytton’s Government was able to acquire the remaining salt sources of 
Eajputana and to equalise the duties throughout the greater part of India. 
Treaties were made by the Native States concerned, and in 1878 the Bengal 
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duty was lowered to Rs. 2-14 a maund, and the duty in Northern India 
to Rs. 2-8. At the same time the duty in Madras and Bombay was raised 
from Rs. 1-13 to Rs. 2-8 a maund. The whole customs-line was 
abandoned in 1879, with the exception of a portion along the Indus, 
maintained to prevent the still lightly-taxed Kohat salt from being 
smuggled across the river ” [Imf. Gaz,, iv., 250-1). [C/. Eeps. Admin, 

N . Ind, Salt Dept. ; Drew, Jummoo and Kashmir, 297-301 ; Lawrence, 

Valley of Kashmir, 1895, 393-5.] 

3. Bo bay, — Salt is produced in Bombay for local consumption and Bombay, 
for export both by land-routes and sea to Central India, Rajputana, the 
Central Provinces, the United Provinces, the Nizam’s Territory, Malabar, 

Madras, Bengal and the Straits. Under existing arrangements exports, 
both by land and sea, pay full excise duty to Bombay. By an Act of 1837 Excise Duty, 
the manufacture of salt was placed under restrictions, and both locally 
manufactured and imported salt were subject to a duty of 8 annas a maund. 

This was gradually raised until in 1888 it had become Rs. 2-8, and in 1903 
was reduced to Rs. 2, and in 1905 to Rs. 1| per maund. The excise system 
is followed, viz. licenses are issued to private manufacturers at approved 
places which are guarded, and whence no removals are allowed except on 
payment of the duty. In Gujarat all the works in British territory are 
the property of Government. The two chief centres are Kharaghora on xharaghora. 
the borders of the Rann and Dharasna on the coast of Surat. The Khara- 
ghora salt is in large crystals made from brine-wells. [Cf, Admin, Repts, 

Bomb, and Sind.} 

i. Madras. — Madras salt is practically all made from sea-water. Little adras. 
is known of the salt system of Madras prior to the establishment of the 
Government monopoly in 1805. Under this system private manufacture Private 
was permitted, but all the salt made had to be sold to Government. The 
salt was resold by Government at a price calculated to include purchase- 
money, storage, transport and other charges reduced to an average for 
the whole Presidency. Later on the excise system was introduced, but 
this has never been enforced universally, and hence there are two systems, 
one in which the produce has to be sold to Government, the other in 
which salt privately made can be dispensed as the owner pleases, 
but only after paying the duty. [Cf. Admin. Repts, Dept. Salt Rev., 

1895-6 to 1904-5 ; Dist. Gaz, Bellary, 177-9 ; Anantapur, 127-8 ; South 
Arcot, 234-6; etc.] 

PRODUCTION AND TRADE.-Consu ption and Taxation.— ' Dur- Production 
ing the six years, 1898 to 1903, the average annual production of salt and Trade, 
in India amounted to 979,572 statute tons.” And follomng on the 
shrinkage of 1903, there was a great increase on production in 1904, viz. 
to 1,171,050 tons, in 1905 to 1,291,137 tons, and in 1906 to 1,225,280 
statute tons (= 1,244,939 metric tons). This expansion was mainly in 
Bombay and Madras sea-salts. The output of the former in 1903 was 
267,619 tons, in 1904 it expanded to 430,409 tons, but in 1905 became 
425,090 tons, and in 1906, 390,535 tons ; while in the latter (Madras) the 
production in 1903 was 244,923 tons, in 1904 it became 356,834 tons, in 
1905, 388,646 tons, and in 1906, 412,717 tons. During the five years 
ending 1906-7 the Imports of salt have been 1903-4, 446,559 tons ; 

1904-5, 486,980 tons ; 1905-6, 464,531 tons; and 1906-7, 467,949 tons, 
valued at Rs. 66,77,390 (£445,159). The total supply may thus be ob- 
tained by adding together the production and imports ; thus in 1903-4 
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it was 1,426,131 tons, and in 1904-5, 1,657,185 tons ; hence home pro- 
duction in the former represented 68 per cent, and in the latter 70 per cent, 
of the consumption. 

It is thus etddent that the reductions of the duty on salt, made suc- 
cessively in March 1903 and March 1905, stimulated consumption; all 
the provinces except Bengal (which draws its supplies from Liverpool and 
Germany) have shown an increased consumption. From 1888 to 1903 
the duty throughout the greater part of India was Rs. 2-8 a maund of 
82f lb., but in the latter year this was reduced to Rs. 2. Again, in March 
1905, the general rate for India, except Burma, was reduced to Rs. IJ per 
maund. A further reduction was made by the budget of March 1907, 
and “ the tax is now levied at the uniform rate of one rupee per maund 
over practically the whole of India and Burma"’ (Mot, and Mat. 
Prog. Ind., 1905-6, 75). 

Custo s and ControL — It has been fully exemplified that in 
the production of salt in India there are two chief operations : (1) 
mining and (2) evaporation. Under the supervision of the various de- 
partments, preventive establishments are maintained, to guard against 
illicit traffic in salt removed from natural deposits ; from manufactories, 
whether owned by Government or private persons ; and from saltpetre 
refineries, etc. The traffic coastwise is also subject to supervision, and 
special measures have been undertaken to check smuggling from French 
and Portuguese, as also from Native State, territories. Briefly, however, 
the modern policy has been to work salt so economically and scientihcally 
that the tax may assume the form of ordinary profit on production and be 
collected before delivery to the traders, so as to place its subsequent move- 
ment free of all restraint. This, when contrasted with the vexatious and 
expensive system inherited by the British administration, will be seen to 
be a vast improvement. Salt is readily available throughout the Empire, 
its price has been equalised, facilities of traffic increased, and a system of 
credit established. “At the present day, for example, a trader of the 
United Provinces wishing to obtain Sambhar salt has merely to deposit 
his money at the nearest treasury, sub-treasury, or appointed railway- 
station or post-office, in order to receive his consignment without delay 
or trouble, at any railway station he chooses to name. In Madras the 
trade in salt is facilitated by a credit system, under which a merchant on 
depositing securities (with a slight margin for fluctuation of price) receives 
.a six months’ credit for payment of duty on which he can draw from time 
■to time. A similar system, but with a shorter credit period, obtains in 
Bombay” Z.c. 252). 

' The following statement exhibits the imports from foreign countries 
and the' production of salt within India in relation to consumption and 
revenue : — 


— 

Imports in 
Maunds. 

Production in 
Maunds. 

Total Supply in 
Maunds. 

1890-1 1 

■ 10,790,319 

28,649,890 

39,440,209 

1895-6 

11,443,572 

30,865,566 

42,309,138 

1000-1 

9,810,587 

27,363,449 

37,174,036 

: 1901-2 

14,346,947 

30,000,077 

44,347,024 

1902-3 

11,835,449 

28,316,479 

40,151,928^ 

1903-4 

12,460,259 

22,400,971 

34,861,230 

1904-5 

13,301,600 

30,058,737 

43,360,337 
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To conti'ast with these figures and to show the quantity consumed 
and the gross revenue realised, the following table may now he given :■ — 


— 

Quantity in Maunds 
Consumed. 

Duty in Rs. Realised. 

1875-6 

24,237,730 

5,88,09,810 

1880-1 

27,363,609 

6,76,64,790 

1885-6 

31,690,062 

6,02,48,710 

1890-1 

33,280,738 

7,98,10,730 

1895-6 

34,686,981 

8,31,14,370 

1900-1 

35,815,282 

8,75,57,786 

1904-5 

39,377,566 

7,60,28,401 

1905-6 

40,729,000 

6,05,55,000 


These tables show the share of the salt of India that is drawn from 
foreign countries — approximately a little over one-third the annual 
quantity passed into consumption, and the duty realised 
therefrom. In 1875-6 the consumption was 24 J million maunds, in 
1904-5 it had expanded to 39J million maunds, and in 1905-6 to 40| 
million maunds. The consumption steadily progressed and was little, 
if at all, affected by the fluctuations in the rate of duty charged. 
But during the years 1904-6, while the duty declined materially the 
consumption made a record expansion. And it may be added that 
more recent forecasts would seem to show that the increase may soon 
compensate for the reduction in rate of revenue. The demand for salt 
would doubtless decrease in the affected areas, and yet a study of the 
figures of salt consumption by themselves for the whole of India during 
the past thirty- five to forty years give no sort of indication of the years 
of famine included within that period. The progression has kept pace 
with the increase in population, and has been little if at all affected either 
by famine or taxation. If surrendered to private enterprise the price all 
over India would rise and become unequal, thus leading to numerous 
difficulties and hardships. Thus it may be said salt is administered on a 
commercial basis and the profit secured returns in lessened taxation. 

The returns of the salt trade manifest a continuous expansion with 
periods of sudden development rather than of shrinkage. Thus, for 
example, in 1878-9 the consumption was 25|- million maunds and in the 
next year it became close on 28 million. So again, in 1883-4, the con- 
sumption was a little over 30J million maunds, and in 1884-5 it became 
33 million maunds. In only two years are material shrinkages manifested, 
viz. 1885-6 and 1888-9, yet in these the effect was only temporary and did 
not in any way disturb the steady advancement. It is well known that 
seasons of deficient supply occur from climatic conditions retarding 
production, and the years 1885-6 and 1888-9 are likely to have been of 
that nature. At the present time salt sells on an average at one halj^enny 
a pound throughout the greater part of India, and still produces a net 
revenue of 5 to 6 milHon pounds sterling. The incidence of the tax: prior 
to 1903 was 4*9 annas per head of population, and by recent enactments 
it became only 4 annas (4 pence a head), the sole contribution of a large 
percentage of the people to the administration. 

Uses.— It is needless to enumerate the numerous purposes served by 
salt. It is used as an article of food, as a manure, in fish-curing (see 
p. 546), vinegar purification (see p. 1111), etc., etc. 
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ALTP TR , NIT OR P TA lU NITRAT : Ball, 
Man. Econ. Geol Ind., iii., 499-501 ; Watt, Agri. Ledg., 1902, No. 5, 111-4 ; 
Holland, Rev. Min. Prod. Ind., 1898-1903, in Rec. Geol. Surv. Ind., 1905, 
xsxii., 86-90 ; also Rev. Min, Prod. Ind., 1906, xxxvi., 81 ; Hooper, Reps. 
Lalor. Ind. Mus., 1902-3, 23-4 ; 1903-4, 37 ; also Agri. Ledg., 1905, No. 3. 
The term Saltpetre is used to designate nitrates found in a natural state 
in many parts of the world, chiefly South America, Spain, Persia, Hungary 
and India. In the last -mentioned country the salt bears the following 
vernacular names : — suriakhar, shora (sord), poiti-luppu, veti-uppa, san~ 
daiva, ydnzin, etc. Shord is its Persian name Sanskritised into sordka. 

Occurrence. — According to Holland, the necessary conditions for the 
formation of saltpetre in a soil are — “ (1) supplies of nitrogenous organic 
"matter ; (2) climatic conditions favourable to the growth and action of 
Winogradsl^’s so-called nitroso- and nitro-bacteria, converting urea and 
ammonia successively into nitrous and nitric acids ; (3) the presence of 
potash ; and (4) meteorological conditions suitable for the efflorescence 
of the potassium nitrate at the surface.” 

The necessary combination of characters is to be found in a marked 
degree in various districts in the Indo-Gangetic tract, especially in the 
Bihar section, chiefly Gaya, Tirhut, Saran and Champaran. In this 
part of India we have a population of over 500 per square mile, mainly 
agricultural in occupation, and thus accompanied by a high proportion of 
domestic animals, supplying an abundance of organic nitrogen. With a 
mean temperature of 78° F., confined to an annual range of 68°, and 
for a large part of the year, when the air has a humidity 'of over 80 
per cent., with a diurnal range not exceeding 8° above or below 84° F., 
the conditions are unusually favourable for the growth of the so-called 
‘nitrifying’ bacteria.” 

“ With a population largely using wood and cow-dung for fuel, the soil 
around villages naturally would be well stocked with potash ; and 
finally, with a period of continuous surface desiccation following a small 
rainfall, the subsoil water, brought to the surface by capillary action in 
the soil, leaves an efflorescence of salts, in which, not surprisingly, potas- 
sium nitrate is conspicuous. Under these conditions Bihar has for many 
years yielded some 20,000 tons of saltpetre a year ” (Holland, l.c. 86-7). To 
a less extent, commercial saltpetre is also obtained in the United Provinces 
{e.g. Cawnpore, Ghazipur, Allahabad, Benares), the Pan]Ab, Kashmir, 
Central India (Bhindand Jwargarh), Bombay, Madras (Coimbatore, Salem, 
Kistna, Yellore, Trichinopoly, Madura), and lastly Burma (Tenasserim). 

Manufacture. — Hooper has furnished a concise account of this subject. 
In preparing crude saltpetre from nitrous earth there are two distinct 
processes — (1) the leaching or exhaustion of the saline matter by allowing 
water to percolate through the nitrous earth ; (2) the evaporation of the 
liquor so obtained either by the sun’s rays or by artificial heat. These 
processes are carried on in Bengal by a special caste of men, the luniaks 
or nunias, but in parts of the United Provinces and the Panjdb, ordinary 
villagers of no special caste engage in the industry. Near Hissar, the 
crude-nitre makers are generally low- caste kumhhars, or other Hindus or 
Mussulmans. The nitrous earth is collected from November to the 
commencement of the monsoon. The surface of the soil is scraped off 
to a depth of half to one inch and the earth made into heaps or taken 
to the factory. 


972 



MANUFACTURE 


ALTP T 
POTA lU 
IT AT 

In a factory examined at Murwanpur, four miles from Cawnpore, the following 
was the process of manufactoe : — “ The earth is stacked by the side of two oblong 
pits or filters {kuria or kothi), 7 feet long, 3 feet broad, and 1 foot deep. They puters. 
are placed end to end with an earthen ghara or jar (nand), feet in diameter, 
buried in the ground between them. The fioor of the filter is made of puddled 
clay, and. is so arranged that the slope on either side is towards the central longi- 
tudinal line of the filter. This central line has a slope towards the outlet con- 
necting with the jar. On the floor is laid a framework of small brushwood the 
sides of which rest on tho clay, and the cross-pieces of which are laid on top of 
the side-pieces. The filter is carefully packed with the nitrous earth, and water 
then poured on the surface, whijh commences to trickle out in one hour or so 
as nitrous brine. After the first charge of water, more is poured on tlie surface Nitrous Brine, 
until tho brine triclding out appears to be too weak to work. Tho exhausted 
soil from the filters is then taken out and thro^vn on a heap, which gets large by 
the tiine the season ends. The liquid from the nand is baled out and transferred 
to an iron evaporating pan or boiler (karahi), which is supported on a brick fire- 
place. The boiler is 5 feet in diameter and is made up of iron 'sheets riveted Boiler, 
together, and costs about Rs, 20 ; the liquor is boiled for about seven hoxirs or 
until it is sufficiently concentrated. To determine this a drop of the solution is 
taken and placed on the thumb-nail. If crystals appear at once, the boiling is 
considered to be complete. 

The hot boiled liquid is transferred to open vessels of rough pottery to cool Crystals, 
and crystallise. The crystals will usually have sufficiently formed to be collected 
next morning. The}'- are taken out and drained in baskets which act as filters, 
and then thrown into a pit in the ground, where the crude saltpetre, or kachcha 
shora as it is called, is stored ” (Hooper, l.c. 26-7). 

Saltpetre thus obtained (by artificial heat) is termed ^’aria shora. The method jaria Shora. 
of making crude saltpetre by the heat of the sun is practised in the drier parts 
of the Panjdb and in other provinces where the climate permits, but the saltpetre 
(a5i shora) is not considered of such good quality. A large quantity of ahi shora Ali Shora. 
is made annually at Hansi in the Hissar district. 

“ The quality of crude saltpetre is considerably influenced by the quality of 
the nitrous earth from which it is made and the processes adopted for its manu- 
facture.” Analyses of various samples of crude saltpetre are given by Hooper 
{l.c. 31-2). The amount of potassium nitrate ranges from nearly 80 per cent. Yield, 
in a sample from Hamerpur, to as low as 26*8 per cent, in a sample from Okara, 
and an average of 63 might be given. 

Impurities. — The clxief impurity is common salt. Ordinary samples of Impurities, 
crude nitre are stated to contain from 40 to 64 per cent, nitrate of potash, common Salt, 
and to he worth, at manufactories within easy distance of railways in the 
north of India, one anna per unit per maund for the percentage of potassium 
nitrate present. According to Hooper, a sample containing 40 per cent, 
nitrate of potash would thus be worth Rs. 2-8 per maund, and samples Pfice. 
containing 64 per cent, of nitre, Rs. 4 per maund. Samples with less than 
40 per cent, nitre would be valued at less, and those containing over 
64 per cent, nitre at more than one anna per unit. 

J^efining . — Before the nitre is ready for market, it has to be freed from Refineries. 
impurities. This is done in refineries, of which there were 399 at work in 
Northern India (Pan jdb, North-West Frontier Provinces, United Provinces, Location. 
Bihar) in 1904-5 ; 281 of these were in Bihar {Rec. Geol. Surv. Ind., 

1906, xxxiii., 19). Hooper gives a full account of the arrangements in a 
refinery at Jaimow, Cawnpore, in the United Provinces, to which the 
reader is referred for details. With regard to the methods followed, he 
says, “ The process varies in different refineries and in different parts of 
the country. But as chloride of sodium is the principal impurity and as 
its solubility is practically constant, all the processes followed are based 
on the varying solubility of nitrate of potassium in hot and cold solutions.' ’ 

The method pursued, according to Hooper, is essentially as follows In 
starting the refiboing process, nitre earth, obtained from the factory soil, is filtered 
and the crude nitre ^lution obtained boiled do-wn, clarified by sedimentation 
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and set out to crystallise. “ In from six to ten days the crystals are extracted 
and- the residual tor or mother-liquor is then available ■ for future use. ” In tlii s 
. mother-liquor, crude saltpetre is dissolved and the solution concentrated by 
boiling in large evaporating-pans. Dining the boiling a dirty white granular 
substance (sitta) falls to the bottom of the pan and is removed as it forms. This 
is sometimes washed and the washing returned to the pan. In Bihar it is* 
mixed with the refinery earth. “ It is composed for the greater part of common 
salt mixed with other salts, earth and nitrogenous matter,” Meanwhile the 
evaporation of the liquid in the pan is continued at the temperature of boiling 
water. The scum which forms on the surface {zag, zoga^ mail or phain) may be 
removed at this stage or after transfer to the settling-tank. “After boiling for 
tliree* hours, or until the liquid changes from a dark to a light yellow colour, the 
concentration is considered complete.” The clarified Hquor is transferred into 
one or more crystallising vats. “ At the bottom of the settling- tanks is foimd 
a substance called matiaree, which is a by-product containing nitrates, and is 
accordingly carried off and mixed with the nitrous earth in the factory yard. 
The crystallising- vats under the sheds are filled with nitre liquor to about six 
inches from the top. In the United Provinces, on the surface of each is floated 
a trellis-work made of interlaced bamboo sticks (called tattis in Cawnpore). This 
device facilitates the formation of good crystals. After seven days the bamboo 
frames are removed and the adhering nitre crystals are shaken or picked off, 
and the crystals at the bottom and sides of the trough collected in a heap and 
drained.” 

“ The damp saltpetre is contaminated with the mother-liquor adhering to it 
and minute crystals of salt, and these must be removed by washing before the 
salt is ready for market.” “Bags containing the refined substance are placed 
over an empty tub or vat, which is slightly tilted to allow the liquor to drain. 
Cold water is sprinlded from time to time upon the saltpetre tlorough the open 
mouth of each bag. This water trickles slowly tlirough the saltpetre crystals, 
carrying with it inferior salts in solution. Some saltpetre is also dissolved, 
but the loss is not great. After the washing, the refined saltpetre is spread out 
and dried, and after remaining a few hours, is conveyed to the store godo'WTi ” 
(Hooper, Z.c. 36). The price of refined nitre in 1904 is stated to have been Rs. 5-S 
to Rs. 6 per maund in Bihar and Hissar, Rs. 8 in Cawnpore, and that of extra 
good quality, Rs. 9. 

Uses , — It is even still an important ingredient in gunpowder, owing 
to tlie large volume of oxygen it contains, the ease with which it parts 
with its oxygen, and the fact that it does not readily absorb moisture 
from the air. On the other hand, sodium nitrate is preferred for the 
manufacture of nitric acid because it is cheaper and yields about 7 per 
cent, more acid. In India, saltpetre is used in association with certain 
animal dyes, such as lac and cochineal. In Medicine it is sometimes 
prescribed because of its diaphoretic properties. Its merits as an mti- 
peptic in preserving &h and meat are well known. As a Manure it is 
much appreciated, especially for wheat and tobacco (see p. 771 ; also 
c.f^ Agri. Ledg., 1893, No. 10; 1897, No. 8, 171), and in India it is 
sometimes used as a flux in glass-making. 

Produetlon, Production and Trade . — According to Holland, the returns are so 
imperfect, being considerably below the amounts of export, that 
these must be taken as the only satisfactory index of the extent 
of production. For the period which he reviews (1897-1903), the 
average annual exports, including those across the frontier, amounted 
to 382,353 cwt., valued at £262,692. He further states that a com- 
parison with the figures returned for the past twenty years shows 
that there has been only a slight reduction in the amount exported, 
in spite of the discovery of large deposits of sodium nitrate (now being 
extensively utilised in America), of variations in tariff, and of whole- 
sale changes in the substances used for manures and in the manufacture 

Trade. of explosives. For the «six years 1878-1883 the average quantity of* 
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saltpetre exported amounted to 405,568 cwt. a year, wliilst for a similar 
period ten years later, 1888-1893, tlie average annual exports^’ w 
389,989 cwt. The highest values, ranging from £600,000 to nearly 
£900,000, occurred at the time of the American Civil War from 1860 to 
1864, hut saltpetre was then an essential constituent of explosives and 
India had almost a monopoly of supplies. ’ ‘ ' - 

The actual figures of the exports af saltpetre during the five years Eecent fisports. 
ending 1906-7 were as follows: — 1902-3, 410,622 cwt., valued at 
Rs. 43,27,283 ; 1903-4, 392,114 cwt., valued at Rs. 40,75,364 ; ' 1904-5, 

348,741 cwt., valued at Rs. 36,23,823 ; 1905-6, 336,429 c’?^t., valued 
at Rs. 38,52,919 ; and 1906-7, 353,378 cwt., valued at Rs. 41,42,527 
(==£276,168). In the last year the largest quantities were distributed as 
follows United States, 105,034 cwt. ; United Kingdom, 98,804 cwt. ; 

China (Hongkong), 78,499 c'^. ; Mauritius, 26,174 cwt. ; etc. Practi- 
cally the whole of the exports go from Bengal (348,263 cwt. in 1906-7). 

Holland {Rev. Mm. Prod., in Rec. Geol. Surv. Ind., 1907, xxxvi., 81) shows 
the average value per cwt. for the past five years as 14*5 shillings, and 
he points out that the importance of the industry may be inferred from 
the fact that in Bihar (during 1906) there were 50,469 workers employed. . / 

Only very small quantities are imported into India by sea, averaging imports, 
about 19 cwt. during 1901-5, but in 1905-6 the quantity suddenly rose 
to 4,848 cwt. (owing to the importation into Bengal of 4,820 cwt. from 
China), and in 1906-7 fell to 28 cwt. Considerable quantities, however, 
are annually carried across the frontier, almost entirely from Nepal. The 
actual figures of Trans -frontier imports for the period 1900-5 were as Trans-fronteJ ' 
Mows 1900-1, 4,590 cwt. ; 1901-2, 11,352 cwt. ; 1902-3, 2;758 cwt. ; 

1903-4, 4,429 cwt. ; 1904-5, 2,872 cwt. , 

[C/, Tavernier, Travels Ind. (ed. Ball), 1676, i., 122 ; Thevenot, Travels in 
Levant, Indostan, etc., 1687, pt. iii., 51-2, 105; Macpherson, Hist. Europ. Comm., 
voith India, IU2, 162, 408 ; Milburn, Or. Comm., 1813, ii., 238-42; Rev. Min. 

Prod. Ind., 1894, 26 ; 1895, 52 ; Oov. Puhlicat. Dept., Ein. and Com., on Admin. 

Salt. Rev., Sept. 3, 1894, 45-9; 1896, 54; 1897, 54-5; Waring, Baz. Med. 

Ind., 1897, 107-9 ; Agri. Ledg., 1900, No. 13, 135 ; Blount and Bloxam, Chem. 

for Engin. and Manuf,, 1900, ii., 400-1, 432; Rept. Admin. Beng., 1901-2, „ 

35; Craddock, Saltpetre in Burma, Ind. For., 1901, xxvii., 582 ; Cantor Lect. 
in Journ. Soc. Arts, 1903, lii,, 145; Ashton, Ind. ' Saltpetre, in Anglo-Orieht: 

Comm., April 1906, i., 258-60 ; Rec. Geol. Surv. Ind., 1905, xxxii., 15 ; 1906, 
xxxiii., 19; Repts. Admin. N. Ind. Salt Dept. 'j 

A VI I A OX JJPiaBCLAlflA.; .P., 

lanka, Rozh., FI. Ind., ii., 161 ; FI Br. Ind., vi., 271 ; H^MODonAGE.aE. vi., pt. ii.. 
The Bowstring Hemp, mariul, murva, murga, rnurgali, gorachcthra, 
etc., the Sanskrit for it being apparently mamra (Jones, ^45. Res., 

271 )."' ■■■' , 

A stemless bush with a rosette of succulent radical leaves, each ending in a long ^ 
spine. It is by some persons held to be indigenous to India, by others, like the 
remaining members of the genus, to be African. But if not a native of India; the 
vernacular name murva must have been adapted to it from some other plant 
which in . ancient times afforded, the maurvi string of the warripr caste Maurvi String. 

of ManU, ii., 42, 44). One or two species are fairly extensively grown in 
Indian gardens as ornamental shrubs, and here and there occasionally raised 
on account of the fibre. From the succulent leaves, the fibre is extracted and 
is much valued, because of its elasticity and consequent suitability for bow- 
strings. The reader will find much, useful information, on tips enbject in, 

Agricultural Ledger (1896, No. 30), where it will be found murva fibre h been 
recommended as a Catch crop with tea, [Cf. Rbxburgh, Ohs. on Substitutes for Catch Crop. 
Hemp and Flacc; 1801, No. 12 ; Bodge, Uae/wZ Fibr& Plants of 'the World, 1897/ 
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286-90; Kew Bull. (add. ser., i.), 1898, 114-22; Bept. Bot. Qard. SaharanpuTf 
1900-1, 11-2; Blackman, Fibres of Hawaiian Islands, 43-4; Trop. Agnst^f 
July 1905, XXV., 232 ; Dunstan, Imp. Inst. Tech. Bepis., 1903, 73 ; Joret, Lcs. 
PI. dans HAntiq., etc., 1904, ii., 355-6.] 
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ANTALUM AL U , JOinn. ; Roxb., Jnc?., i., 442 ; Talbot, 
List Trees, etc., 1902, 293 ; Gamble, Man. Ind. Tmibs., 585-8 ; Prairi, 
Beng. Plants, 1903, ii., 913-4; Watt, Ind. Art at Delhi, 1903, 147-53; 
SANTALACEiE. The Sandal-wood, known in Indian vernaculars as chandan, 
chandal, sandal, sukhad, gandha, gandada, suket, suJchud, sundel, srigandam, 
santagu, etc., etc. A small evergreen tree met with in the dry regions 
of South India (Mysore, Coorg, South Maratha, Hyderabad, Karmitak, the 
Western Ghats, Nilgiri. hills, Coimbatore), and in North India chiefly as 
a cultivated plant. It affects open forest lands with grass and patches 
of other trees, usually frequenting red or stony soils. It is a root parasite 
on a long series of host plants, and hence apparently the difficulties ex- 
perienced in systematic plantations where provision has not been made 
for this requirement. On rich soil the plant grows well, but the wood is 
deficient in odour, consequently inferior commercially. 

History, — Sandal-wood has been knovm in India from the most ancient ot 
classic times, the Sanskrit authors distinguishing various woods according to colour. 
Chandana might be spoken of as the collective name for the series, srihhanda the 
true (or white sandal), and pitacha^idana the inferior (or yellow sandal), botli being 
derived from s^nntaium aihuut. They distinguish two kinds of red sandal or 
ralitachandana, namely JPferoearpui^f saniaii mtH (see p. 909) and i'wNftipinUt 
Sappan (see p. 194). So, in a like manner, these various woods were kno%vn 
to the early Arab traders who visited India and China. Avicenna (ii., 2, 649) 
gives the medicinal properties of the true sandal. Serapion {De Simpl, 346) 
describes white, yellow and red sandal, and speaks of the finest qualities coining 
from Sini (China), an opinion doubtless due to the well-established circumstance 
that the traders from China were in the habit of treating India as a half-way house 
and exchanged some of their Chinese wares for Indian products and manu- 
factures, and on arrival at Arabia all the goods ultimately disposed of came to 
be spoken of as Chinese, because of the traders having come from China, just as 
in the further distribution of these self-same wares they received tlie names of 
the coast towns of Arabia from which they w^ere finally distributed to Egypt and 
Europe. [Cf. Paulus JEginetd (Adams, transL and Comment.), 1847, iiir,‘ 448-9.] 

Marco Polo, in the 13th century, makes frequent reference to Bed Sanders 
Wood and to Sandal-wood, and Garcia de Orta {Coll, xli.x.) says the wliito an<i 
yellow lands grow in Timor, where it is called chundana and by the Anibs samial, 
and the other kinds in the Malaya Islands, a special red form Imown as vmnrlha 
being obtained in Tenasserim. [Cf. with recent information regarding kalanivt 
{Jiiansoniu €^agei), Jourti. Linn. 8oc., 1905, xxxvii., 250-62,] Sandal is de- 
scribed by Acosta, Linschoten, Pyrard, Matthiolus, Bontius, Hove, etc., and 
for Indi^ writers consult the following Abul Eazl, Aini-i-ABari (Blochmann 
transL), i., 81 ; jmangir, Memoirs (Price, transL), 14, 63 ; Foster, B.LC. Letters 
1617, V., 267 ; vi., 163, 170; Alexander Hamilton, Hew Acc. FJ. Ind., 1727, i/ 
306; Jones, Sel. Ind. PL, As. Res., iv., 253 ; Milburn, Or. Comm., i., 291 : Rama 
Rao, Ind. For., 1908, xxxiv., 17-21. 

Cultivatiom^dohii Scott, Curator of the Royal Botanic Gardens, 
Calcutta, showed that sandal- wood was a root parasite on many plants 
[Journ. Agri.^Eort. See. Ind., 1871, ii., 287). Barber (Ind. For., 1902, 
xxviii., 340) urged that a careful study of this circumstance might lead 
to much-needed reforms in the methods of cultivation, as also to the true 
explanation of the peculiar disease known as “ Spike.” Brandis followed 
this up hy a review of the literature on the parasitism of sandal (Ind. 
For., 1903, xxix., 3—6). Rama Rao (Ind. For., xxix., 386—9) has furnished 
full details of the parasitism, also excellent illustrations, and given a list 
of some 100 host plants upon which the sandal had been found. Lastly, 
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Barber contributed a further paper {Ind. For., 1904, xxx., 545-8 ; 

1905, xxxi,, 189-201), which supplies details of his microscopic studies 
of the haustoria and their preferences for certain hosts. Lushington 
(Ind, For., 1902, xxviii., 139-40), Rama Rao (l.c., 1904, xxx., 248-67, 

357-62, 397-402) and other officers of the Forest Department have also 

devoted much careful study to the cultivation of sandal, more especially 

in relation to the production of the maximum percentage of rich-scented 

wood. Lushington observes : “On the whole I am inclined to think 

that the best way of aiding the reproduction of sandal- wood artificially 

is to increase ,the scrub, and this is best efiected by merely keeping 

out fire and grazing. As soon as the scrub reaches two or three feet, ^ 

sandal reproduces naturally from seed dropped by birds, and this may 

perhaps be further assisted by dibbling.” Rama Rao urges that 

weeding is dangerous, and that only surface pruning when the scrub be- weeding. 

comes too dense should be indulged in. Lushington mentions 8 inches 

growth in girth per ten years as a safe average, and the exploitable age of Expioitabie>ge. 

the trees as forty years, the minimum size being then 32 inches at 4| feet 

from the ground. 

DISEASE OF THE SANDAL. — In 1892 attention was drawn to the ao Diseases., 
pearanee of a disease among the sandal-trees which was attributed to borer 
beetle (Lehmarm, Jnd. For., 1901, xxvii., 97). Stebbing {Ind. For., 1903, 
xxix., app.) furnished a useful account of the insect enemies of the plant. In 
the Forest Administration Report of Coorg for 1903 it was stated that 20,800 
diseased trees had been uprooted. Similar reports exist regarding other dis- 
tricts, while many writers affirm that the extermination of affected trees has 
not checked the spread of the disease. Mr. McCarthy, Deputy Conservator 
of Forests, would appear to have been the officer who first recorded the disease, 
and who apparently gave it the name “ Spike.” The diseased branches seem “ Spike.’” r 
to shoot up, forming narrow, thick, stiff leaves, reduced in size as the disease 
advances. The disease spreads to branch after branch, no flowers are formed, 
and finally the tree dies. Both Butler and Barber have examined with care 
diseased trees, but have failed to discover a fungus or other micro-organism 
present in or upon the diseased tissues. The roots of diseased trees have been 
traced from the stem to their ultimate fibrils, and, long before their parasitic 
haustoria were reached, those roots were very frequently found dead. Butler 
suggested that the disease somewhat resembled “ Peach yellows,” and, acting 
upon this idea, experiments were performed to test whether it could be com- 
municated by budding. This was found impossible. It would thus seem that 
as yet no satisfactory explanation of the disease has been ascertained, but most 
officers appear to consider that it proceeds from imperfect nourishment due to Imperfect 
the insufficiency or unsuitability of the associated plants upon which sandal- ^ourisliment. 
wood is parasitic. 

Sandahwood Oil and Perfume, — It is a somewhat simprising cir- Oil 
cumstance to learn that in the region of greatest success in sandal- wood 
production the manufacture of the oil has hitherto proved a failure 
financially, and is only practised on a small scale and by a very inferior 
process (Holmes, FJiarmaceut. Journ., 1885-6, 3rd ser., xvi., 819-22; 

SQ.w&r, Odorography, i., 315). As matters stand, the sandal-woo4 oil of Kanauj in 

India is mainly, if not entirely, produced at Kanauj in Gudh. 

From official correspondence it is learned that according to Mr. S. Ali Hussain, 
sandal- wood oil was formerly distilled by several firms in Lucknow and Jaunpur, 
where the preparation of sweet-scented essences is a recognised industry. For 
some years p t the industry in these towns has declined, and it has become 
the practice to purch e the oil from Kanauj. The method of preparation de- 
scribed by the Lucknow and Jaunpur men was follows : — Two kinds of sandal- 
wood, red and white, are known in these provinces. The former is used medicinally 
and in dyeing, while the latter alone is employed for the extraction of the oil. 

Trees are found here and there growing in the provinces, but good wood can 
alone be obtained from the Bahraich forests. Until the 1 t ten years wood from 
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these forests was used largely, but latterly (owing to the low yield obtained from 
the local wood) supplies have been imported from Bombay which are believed 
to have been derived from Mysore and Malabar, The best wood for the perfume 
trade is held to be that from the damper tracts of the latter — it being assumed 
that the proportion of oil present depends on both the dampness of soil and 
climate of the country of production. 

The wood is first reduced to a powder, about 40 to 60 lb. of wlrich are 
soaked in clean water for 48 hours, then placed in a copper still. The water, 
carrying the oil evaporates and is condensed in the usual way, when, on cooling, 
the oil floats on the surface and can be collected. It is then refined in various 
ways — filtered, or kept for a year until the sediment of impurities has settled 
at the bottom, etc. It is believed that the water has an important function to 
perform, since certain waters are superior to others. Kanauj is supposed to 
soften the wood and facilitate the liberation of the oil, while that of Jaunpur 
improves the quality of the oil. The Kanauj manufacturers, however, attribute 
their success to their skill and not to any special property possessed by the water. 

It is said that the yield in Kanauj is about 2J to 3 seers of oil to one 
maund of wood. The oil that comes off first from the still is the best 
quality. The following rules are recognised by the manufacturers: — (1) the 
heat must be uniform ; (2) the receivers must be removed directly they are full : 
(3) cleanliness is essential. If the tinning of the interior of the still is worn out, 
the oil gets greenish in colour from copper ; (4) all joints must be steam-proof. 
There are various qualities of the oil — that made at Kanauj is called mallea- 
giri ; inferior kinds are hatthia wala and jahazi. But the inferior oils are believed 
not to be made at Kanauj, and to be used by the traders for adulteration. The 
annual outturn at Kanauj is about 100 maunds of the oil ; but the production 
is said to be declining, the reason given being the increasing price of good wood, 
which now fetches Rs. 30 to Rs. 35 a maund. The scarcity of fuel is given a.s 
another reason of the decline, and the adulterations practised by the dealers as 
a third reason. Ordinary q\iality of Kanauj oil sells at about Rs. 17 a seer 

2 lb,), [Of. Foster, EJ.C. Letters, 1617, v., 339 ; Gildemeister and Hoffmann, 
Volatile Oils, 1900, 338-45 ; Fharmacog. Ind., iii., 232-4 ; Hare, Caspar! and 
Rusby, National Stand. Dispens., U.S.A,, 1905, 1104-5 ; Hooper, Rept. Labor. 
Ind. Mus., 1903-4, 27,] 

Trade * — The sandal-wood of Mysore and Coorg has not only been 
known from the most ancient times, but has ranked as the finest quality 
for centuries. It is somewhat surprising, however, to read in Stein {Ancient 
Kkotan, 447, 452) of a comb found at the Kara-dong ruins (8th century) 
said to be made of sandal-wood. If that determination be correct it 
would point to an Indian trans-frontier traffic of a more varied and ex- 
tensive kind than hitherto contemplated, as existing at that early period. 
The Indian supply of the true sandal- wood is drawn from Southern and 
Western India, and there is nothing to show that this was not always the 
case. The earliest European writers on the modern traffic refer to the 
sandal of Macassar, and a supply from there is still recognised in the markets 
of the world. A third grade is designated West Indian, though it is in 
reality procured from Venezuela. According to Gamble, the average 
annual sales of Mysore amount to 1,841 tons ; Coorg, 102 tons ; Madras 
Presidency, 75 tons ; and the Bombay sales a still smaller quantity — or, say, 
a. total annual output of 2,000 tons, valued at £40,000. Speaking of Mysore, 
Pigot {Mysore Sandal-wooA, 1899) says the wood is found in a continuous 
belt, about 240 miles long by 16 broad, running from the north-west to 
the south-west of the province. A second and much smaller and less 
important zone lies farther to the east. The total area of both belts is 
about 5,450 square miles. This, therefore, is the chief sandal area of the 
world, since Mysore produces about seven- eighths of the total annual 
supply. Pigot classifies the grades and materials into some eighteen 
sections, ranging in size from billets not less than 20 lb. in weight {vilayat 
’btidh), the finest grade, down to the sawdust obtained in sawing up the 
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Chinese Tallow-tree 
wood (the lowest). Every part has a value. The heart- wood alone, how- 
ever, constitutes the odoriferous wood. In a sanaple reported on in the 
Indian Forester (1884, x., 318) this came to four- thirteenths, or, in rough 
figures, one-third of the total weight felled. 

APINDU UKO O I, Gaertn, ; S, detergens, Roxh., FL B. .P., 
lnd,, ii., 280; Gamble, Man, Ind. Timhs., 196; S. Mukorossi, Prain, 5 

Beng, Plants, i., 344 ; Duthie, FI. Up'per Gang. Plain, i., 180 ; Brandis, Ind. 403 ^ * 
Trees, 191. Met with in the lower hills up to 4,000 feet in altitude, and oap-nut, 
■cultivated here and there from Bengal to the Chenab valley. Wild in the 
Minbu district. . 1 urifolius, VaM. ; S. emarginatus, Vahl. ; Gamble, 

Ic. ; S. trifoliatus, FL Br. Ind., i., 682 (in part, but not of Linn.) ; Brain, 
l.c. 344 ; S. laurifolius, Cooke, FI. Pres. Bomb., i., 266 ; Brandis, l.c. 191 ; 

Sapindace^. a handsome tree often met with in cultivation, also wild 
from Bengal, through the Central Provinces, Rajputana, etc., to Bombay, 

South India and Ceylon. 

The former is the Soap-nut tree of Northern India and the latter of Central, 

Western and Southern India. They are collectively described by the Natives 
of India under the vernacular name rithd, and in Sanskrit by the names phenila Vernacular 
and urista. Other vernacular names are, however, used, such as rithia, rita, aritha, Names. 
dodan, hanmar, itd, ud-rah, prounanga, puvandi, kunhudu, thali, thalay, chana, 
retc. The fruits of the North Indian form come into market about January or Pruit. 
February, and of the South Indian a little later, say about March to April. From Seasons, 
time immemorial these “ nuts,” or, rather, dried fleshy berries, have been em- 
ployed as detergents, and by the dyers of India are supposed to possess special Detergent, 
merits SiS a preparation (if not mordant) for certain dyes. In Kashmir the soap- 
nut is preferred for washing shawls to European soaps. In other parts of the 
country they are specially valued for washing silk, and by the Indian jewellers 
are resorted to for the restoration and brightening of the silveriness of plate and 
ornaments tarnished by exposure. 

As one of the many curious uses of these nuts, it may be said that they are Washing] 
sometimes employed in washing and bleaching cardamoms, and are supposed Cardamoms, 
not only to improve the colour but also the flavour of the spice (see p. 515). The 
soap-nut is used medicinally, both by the Hindus and Muhammadans, and its 
properties are detailed in the Mahhzan-el~Adwiya and the Taleef-Shereef. More 
up-to-date details will be found in the Pharmacographia Indica (i., 367-70), 

■and in the Materia Medica of Madras, by Moodeen Sheriff (112-4), etc., etc. 

Mr. A. Storey of Oodeypore pointed out that the honey of the flowers of these Poisonous to 
trees was poisonous to bees {Journ. Bomb. Nat. Hist. Soc., 1890, v., 423). The Bees, 
soap-nut is much used in China for the same purpose as in India (Hosie, Prov. of 
1904, No. 5, 31). 

Quillai Bark (the bark of sapo^aria; Kew Bull., 1904, 1-4) is Quillai Bark, 

sent to Europe from Chili as a soap substitute, and a demand has arisen for the 
same, which suggests the possibility of a foreign trade in the Indian soap-nuts — 
the above species — as also the pods of Ac€i<^ia coneitina (see p. 14). 

APIU IF U , JBooch.^ FL Br. Ind., v., 470 ; X>;E.P., , 

Gamble, Man. Ind. Timhs., 1902, 624-5; Hooper, Ledg„ 1904, 

No. 2 ; EuPHORBiACEiE, The Chinese Tallow-tree, pippal-yang, mom- Chinese 
china, tdr-charvi, etc. A small glabrous tree, indigenous and cultivated Tallow- 
in China and Japan ; introduced into and cultivated in Northern India, tree, 
having become almost wild in the Dun (Kanjilal, .For, FL, 1901, 301-2) ; 
fairly abundant in Garhwal, Kumaon and Kangra. 

The plant is easily raised from seed, but is usually propaga,ted by layers or 
icuttings. The fruit is a 3-celled capsule, each cell with a single seed, surrounded 
with a thick greasy substance — -the so-called vegetable Tallow. In China this Vegetable 
is used in place of animal tallow for the manufacture of candles and soap, also in Mow, 
dressing cloth. In addition to the solid fat, the seed-kernel yields abotit 50 per 
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cent, of a brownish -yellow Oib, wliicli is employed medicinally, also as a burning- 
oil and in the preparation of umbrella varnish. Efforts have been made to utilise 
the tallow in India, hut the labour and expense involved in extraction are said 
to be far in excess of the value of the product. In the Annual Bcport (1901-2) 
of the Industrial Section, Indian Museum, mention is made of a sample of 
kernels obtained from Kangra Valley which contained 63-6 of fat. Gamble says 
“ experiments have been made by Babu Birbal at Eehra Dun and the wax was 
extracted and made into cakes, but the process was tedious and the result not 
very satisfactory, so that the culture of the tree for wax is not recommended,’’ 
Eurther details regarding the manufacture, chemistry and trade in vegetable 
tallow will be foimd in The, Agrioultural Ledger. The leaves afford a black Dye 
about wliich little is Icnown. The Wood is white and moderately hard. It is 
made into bedsteads, tables, toys, and has been suggested as suitable for printing- 
blocks. [Cy. Braunt, Pract. Treat, on Anim. and Teg, Fats, 1888, 321 ; Andes, 
Veg. Fats and Oils, 1897, 201-2 ; Kew Bull, 1897, 10, 54 ; 1899, 216-9 ; Thorpe, 
Diet. Appl. Ghem., 1900, hi., 31 ; Wright and Mitchell, Oils, Fats, etc., 1903, 502, 
531 ; Hooper, Pept. Labor, Ind. Mus., 1903-4, 26 ; Hosie, Prov. of Ssu'ch'uan, 
1904, No. 5, 30, 46, etc,] 
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AU UR A LAPPA, €. B. Clar-ke ; FI Br. Ind,, iii., 376; 
CoMPosiTiE. The Costus, Mt, 'pachah, post-Mai, msta, ouplate, kostum, 
changala, sepuddy, etc. A tall, stout herb, indigenous to the moist, open 
slopes surrounding the valley of Kashmir, at an elevation of 8,000 to 9,000 
feet, and found also in parts of the basins of the Chenab and Jhelum, at 
10,000 to 13,000 feet. 

Costus root has been held in high repute eis a medicine ‘ from remote times, 
butitsoriginwasfor long obscure and was erroneously referred to ContuN Np^etoHUN, 
As with many other articles of merchandise, it came to be spoken of as obtained 
from regions that were only emporia, not localities of production. Thus Gaxeia 
de Orta (1563, Coll, xvii.) states that it grows in the region between Bengal, 
Delhi and Cambay, and comes also from Chitore, whence it is brought to Cambay 
and iVhmaddbdd and exported to Europe and parts of Africa. The roots are 
actually dug up in large quantities in Kashmir, cut into small pieces and sent to 
Calcutta and Bombaj^ whence the drug is exported chiefly to China and the Red 
Sea. In Kashmir its collection is a State monopoly. Lawrence {Valley of 
Kashmir, 1895, 77) says : “ Every year a large amoimt of the roots of the 

Zappa, is demanded by the State, and the villagers are obliged to bring a 
certain weight, for which they receive Bs. 4 per kharwdr from the State. The 
root, which is known as choh-i-hot, is exported to India, and at present the mono- 
poly in choh-i-kot is farmed out to a contractor for Rs. 45,000 per annum.” 

In addition to its medicinal properties it is a valuable perfume and largely 
used in China as an incense. Is also said to be a good hairwash, having 
the reputation of turning grey hair black. In Kashmir it is much employed 
by shawl -merchants to protect their fabrics from moths and other insects. The 
absence of this particular perfume was for some time made the test for 
imitation shawls. [Of. Clueius, Biat. Exot. PI, 1606, 204-6 ; Pharrmcog. Ind.^ 
ii., 296-303 ; hi., 165, app. ; Henry, Econ. Bot. China, 1893, 19 ; Pept. Ind. 
Hemp Drugs Comm., 1894, hi., 94 ; Ann. PepL Ind. Mus. (Indust, Sec.), 1894-5, 
33 ; Dutt, Mat. Med. Bind., 1900, 180-1.] 

O L IC A T IJUGA, Willd,; FI Br. Ind., i., Ml ; 
Gamble, Man. Ind. Timhs., 1902, 194-5; Brandis, Trees, 1906, 
189-90 ; SAPiNDACE.aE. Tbe Lac Tree, Kosumba, or Ceylon Oak, kosum, 
gausam, gosfiam, p'dsh'u, roatanga, paka, pdvd, pulacki, sagdi, chendala, 
kassumar, kiCsumh, gyo, etc. A large deciduous tree, in tbe “ dry ebiefly 
deciduous forests in tbe greater part of India, Burma and Ceylon, but 
apparently absent from Bengal and Assam ” (Gamble). Recent in- 
vestigations have shown, however, that tbe tree does occur in Bengal 
(especially Cbota Nagpur), though not in Assam. 

The most valuable product of this tree is the Oil yielded by the seeds, wlucb 
is used for culinary and lighting purposes, also as a hair-oil and in Native medicine* 
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It is said to be an efficient agent for cleaning and promoting the growth of the 
hair, and is reputed to be the original Macassar oil. Recently there has been 
a. considerable demand from abroad for the seeds (Hooper, Agri, Ledg., 1905, 
No. 1). A large quantity of seed was found to be available in India, but owing 
to its being edible, jungle tribes would, in times of scarcity, gather the fruits for 
their own consumption rather than for trade purposes. It is also said that none 
of the oil is sold or exported in any of the districts specially investigated. The 
tree is noteworthy from its being one of the most highly valued plants of 
the Lac insect. As a lac-yielding tree it is especially prevalent in Raipur and 
Bilaspur in the Central Provinces. The WooB is hard, strong and durable and 
used for making pestles, cart-wheels, axles, ploughs ; also for rollers of sugar- 
mills, and of cotton and oil presses. [C/. Pharmacog. Ind., hi., app., 138-9 ; 
Journ, Boc. Ohem. Indust,, 1900, xix., 254, 672 ; Thorpe, Diet. Appl. Chem,, 1900, 
iii., 31 ; Wright and Mitchell, Oils, Fats, etc., 1903, 542 ; Hooper, Rept, Labor, 
Ind. Mus., 1904-5, 26; Trap. Agrist., Oct. 1906, xxvii., 309-10.] 


CA PU ANACARDIU , Limi. ; FI Br. Ind., ii., 30 ; 
Talbot, List. Trees, etc., 115; Kanjilal, For. FI., 1901, 102; Gamble, 
Man. Ind. Timhs., 220-1 ; Cooke, FI. Pres. Bomb., 1903, i., 278-9 ; 
Prain, Beng. Plants, 1903, i., 353 ; Watt, Kew Bull., 1906, 139 ; Anacar- 
DiACEiE. Tbe Marking-nut Tree, hJield, hhildwd, konghi, soso, kokJia, 
shaing jiri, bibu, gheru, etc. A deciduous tree of tlie Sub-Himalayan tract 
from tbe Sutlej eastwards, ascending to a beigbt of 3,500 feet and found 
tbrougbout tbe hotter parts of India as far east as Assam. 

It yields by tapping the stem an acrid, viscid juice from which a varnish is 
made (see elanorrhoea, p. 779), but the most important product of the tree is 
the fruit, the pericarp of which contains a bitter and powerful astringent prin- 
ciple, universally used in India as a substitute for marking-ink. It gives a black 
colour to cotton fabrics, but before application must be mixed with limewater 
as a mordant. In parts of Bengal the fruits are also used as a dye, either alone 
or wuth alum, while throughout India they hold an important place in Native 
medicine. The fleshy cups on which the fruit rests, and the kernels of the 
nuts, are eaten as food. \Cf. Acosta, Tract, de las Drogas, 1578, 323 ; Piso, 
De Med. Bras., 1648, 57-9 ; also ManU Arom., in Ind. Utri re Nat. et Med., 1658, 
193-4 : Marcgraf, Hist. PL, in Piso, De Med. Bras., 94-5 ; Boym, FI. Bin., 1656, 
c. ; Labat, Nouv. Voy. aux Isles de L’Amer., 1724, ii., 385-7 ; Paulus /Fgineta 
(Adams, transl. and Comment.), 1847, iii., 450 ; Pharmacog. Ind., i., 389-92 ; 
Moodeen Sheriff, Mat. Med. Mad., 1891* 124-8; The Bower Manuscript (Hoernle, 
transl., 1893-7, 83, 108, etc. ; Duncan, Dyes and Dyeing in Assam, 1896, 47-8 ; 
Sen, Thesis on B. Anaoardium, 1902; Dutt, Mat. Med. Hind., 1900, 141-2; 
Achart, Quinze Cents Plantes dans VInde, 190^ 386-7.] 

A U I DICU , JDC. ; FI. Br. Ind., iy., 387 ; Heuze, 
Les PI. Indust., 1893, ii., 142-50 ; Semler, Trof. Agrik., 1900, ii., 472-84 ; 
Wiesuer, ^>^e Bohst. des Pflanzenr., 1903, ii., 768-78 ; PEDALiNEiE. Gingelly 
(or Gingeli) or Sesame Oil, til, tir, tal, krishna- or kala-tel, rasi, sumsum 
or sim-sim, khasa, tilmin, mithd-tel, bhunguru, kunjad, kala katwa (black), 
furbia (red), nallenny (oil), nuvvulu, achchellu, Jinan, etc. An annual 
plant cultivated throughout the tropical regions of the globe for the oil 
obtained from its seed. . In India, however, it might be more correctly 
described as a crop of the warm temperate or sub -tropical tracts, being 
grown as an autumn or even winter crop in the warmer parts, and as a 
summer one in the colder. 

story. — Botanical evidence alone might lead to the supposition that the 
Sesawtti of sub-tropical agriculture was originally a native of Africa, in which 
continent there are some eight or nine truly wild forms, and where the present 
speci is known to have been cultivated from remote times, De GandoUe is of 
opinion that the plant was introduced into India from the Sunda Isles at a period 
prior to the Aryan invasion. “ Rumphius,” he says, “ gives three names for 
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THE GINGELLY OR SESAME PLANT 

the sesame in three islands, very different one from the other and from the 
Sanskrit word, which supports the theory of a moz^e ancient existence in tlze 
Archipelago than on the continent of India.” He also adduces the fact that a 
plant fozmd wild on the mountains of Java was determined to be indiettn>. If 
this were so, however, we might expect to discover some trace of the Suzida name 
in the languages of India. Instead we find a singular imiformity throughout tlie 
most divei’sified tongues in the names for the plant, its seed, and oil, which are 
clearly of untnixed Sanskrit origin. Moreover, the name enters into the early 
pi'imitive conceptions of domestic life and religious ceremonial, and even zissumeB 
a generic from a specific significance, becoming “ oil ” (taila) in more recent times 
on the discovery of other oil-yielding plants. Sesamum is frequently mentioired 
by the Greek and Latin authors. Indeed some of the Indian names given to it 
come frozn Arabic or Persian ; few or none belong to the aboi'iginal languages of 
India. In this comiection may be mentioned the names gingeli, gergelhn^ and 
yin.'} Hi or jinjali, which Dr. Rice deidves from the Arabic chul-chuiariy and Yule 
and Burnell from the Arabic al juljuldn. There is, znoreover, no reason to doubt 
that the tila of the Sanslcrit authors is the til of India to-dav (Dutt, Mat. Med. 
Hind., 216-7). 

Though sesamum has not hitherto been recorded as fozmd wild in any of the 
warmer tracts of Central Asia, it is cultivated everywhere in the Hiznalaya, in 
Afghanistan, Persia, Arabia and Egypt. There would, therefore, seem little 
evidence opposed to the statement that, if not originally native of the warm 
temperate tracts of India, it was probably brought to India before it fozmd its 
way to Egypt and Europe. But it is certainly very remarkable that few, if any, 
of the early European travellers in India, such as Garcia de Orta, Linschoten, 
etc., etc., make mention of this plant or of its oil. In the Ain-i-Akbari (1590> 
frequent reference is, however, made to both tlie black and the white-seeded 
forms, so that there is abzmdant evidence of its having been an important crop 
in India for at least the past 300 years. [Cf. Paulus MgineUi (Adams, transl.),. 
1847, iii., 331 ; Varthema, Travels (ed. Hakl. Soc.), 86-7 ; Camerariue, Eort. 
Med. et Phil., 1588, 159, t. xliv. ; Prosper Alpinus, De PL JBgypti, 1592, 38-9 ; 
Munting, Phyt. Curiosa, 1696-1702, 46, t. 239 ; Milburn, Or. Comm., 1813, i., 292 
Heyno, Tracts on India, 1814, 206; Taleef Shereef (Playfair, transl.), 1833, 
59-60 ; Buchanan-Hamilton, Stat. Acc. Dinaj., 1833, 174, 184 ; Bohson-Johson 
(ed. Crooke), 1903, 373-4; Joret, Les PI. dans VAntiq., etc., 1904, ii., 269-70, 
338 ; Hanausek, Micro. Tech. Prod. (Winton and Barber, transl.), 1907, 380-4.] 

CULTIVATION. — Sesame is grown as a pure crop all over India, 
and in certain localities, such as the United Provinces, also as a mixed 
crop. According to the Agricultural Statistics, the area in British India 
under the crop in 1904-5 was 4,023,847 acres. An estimated area for 
the same year, excluding Burma but including the Native States of 
Bombay and Sind, was stated at 4,178,700 acres for the pure crop with 
a yield of 300,400 tons ; 600,000 acres for the mixed crop with a yield of 

35.000 tons, the latter being in the United Provinces. In that year 
also the area in the Native States (as ojSicially returned, but excludmg 
Hyderabad, Kathiawar and Baroda) is stated to have been 487,277 
acres. In Noel-Paton’s Final Memorandum on the sesamum crop for 
1905-6 mention is made of the area in Hyderabad having been 780,000* 
acres in 1904-5 and 431,200 acres in 1905-6. For the ten years ending 
1905-6 the annual average area in British India, including Burma, was 

3.904.000 acres, of which Burma had 930,000 acres ; the Central Pro- 
vinces, 832,000 acres ; Madras, 737,000 acres ; and Bombay with its 
Native States of Kathiawar and Baroda, 633,000 acres. For the years 
1905-7 the estimated area and yield (excluding Burma) were -1905-6, 
3,914,200 acres (pure) yielding 344,800 tons, and 700,000 acres (mixed) 
yielding 45,000 tons; 1906-7, 3,844,100 acres (pure) yielding 441,100 tons, 
and 775,100 acres (mixed) yielding 90,000 tons. 

There are two crops, a and a hJiarif, and various cultivated forms 
of the plant, some specially suitable for growing in the Mari/ season,. 
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others as early rabi crops. Two, at least, of these are easily recognised — 
one with white seeds {safed til)^ the other with black (kala til). The latter 
is much the more common form and is reputed to yield a superior oil. 

' The rdbi crop is most extensively grown on black or medium black 
cotton soil in alternation with cotton or judr. If sown in September it is 
ready in January. The kharif crop is usually sown with other crops, such 
as judr, hdjra and cotton, but is sown by itself in some localities. It ripens 
in October or November. A good average crop from black soil is said to Yield, 
yield about 450 lb. of seed per acre (Im'p. Gaz., 1905, hi., 38-9). 

Bengal, including Eastern Bengal* — The estimated area and yield Bengal, 
in 1904-5 were 493,700 acres and 59,000 tons. The actual area, however, 
was 414,200 acres. The largest areas (indicated by the returns for 1904-5) 
ordinarily are : — Maimensmgh, 74,300 ; Pabna, 39,000 acres ; Angul, Districts. 
34,500 acres ; Midnapur, 29, 100 acres ; Hazaribagh, 27,700 acres ; Backer- 
ganj, 25,000 acres ; Jessore, 22,500 acres ; Noakhali, 13,600 acres ; 

Tippera, 13,200 acres; Bogra, 13,000 acres, etc. The supplementary 
Final Memorandum for 1906-7 estimates the area for 1906-7 at 292,100 
acres with a yield of 39,600 tons in Bengal, and at 221,800 acres with a 
yield of 25,400 tons in Eastern Bengal. 

According to Roy, the best soil is an alluvial loam, high and well 
drained. The black variety is taken after dus paddy, the white after dus 
or aman paddy. In Dacca only white til is grown. The land is ploughed 
and harrowed in February and April and the seed then sown “ 6 seers Seasons, 
per acre.*’ The crop is harvested in May- June, and the average yield is Harvest, 
about “ 15 maunds per acre.” In Orissa, the land is prepared and the 
seed sown for white til in June-July, and the crop harvested in November- 
December ; for black til, the seed is sown in September-October and the 
crop harvested from January to March. [0/. Basu, Agri. Lohardaga, 

1890, pt. 2, 35 ; Banerjei, Agri. Cuttack, 1893, 89-90 ; Mukerji, Handbook 
Ind. Agri., 1901, 274-5 ; Roy, Crops of Bengal, 1906, 82-3.] 

Assa . — The area in Assam proper in 1904-5 was 8,376 acres and the Assam, 
chief localities Sylhet, Nowgong and Kamrup. There are reported to be 
three diferent crops, viz, the crop sown in February— March in Sylhet, crops, 
the August-0 ctober crop of the Brahmaputra valley, and the May-June Seasons, 
crop of Manipur and Nowgong. According to F. C. Heimiker (Assam 
Crop Exper., 1900-1, app.) the average outturn in 1900-1 was found to outturn, 
be 283 lb. per acre. [Cf. Allen, Assam Dist. Gaz., 1905, ii., 120-1.] 

United Provinces*— As already indicated, sesamum is largely grovm u. Prov. 
as a mixed crop in these provinces. The total area of the pure crop in Axeas. 
1904-5 was 304,097 acres, and the outturn (estimated) 13,900 tons ; of the 
mixed crop (estimated) 600,000 acres, and the outturn (estimated) 35,000 
tons. The principal districts (according to the returns for 1904-5), where 
the crop is grown alone, are :—Agra: Hamirpur, 115,119 acres; Jhdnsi, 

105,404 acres; Banda, 35,164 acres; Mirzapur, 17,663 acres, etc. The 
supplementary Final Memorandum on the crop for 1906-7 estimates the 
area under the pure crop at 309,200 acres with a yield of 36,200 tons, 
and under the mixed crop at 775,000 acres with a yield of 90,000 tons. It 

is a ifcMn/ crop, sown at the commencement of the monsoon and harvested Seasom. 

in October and November. The method of cultivation is very rough. 

The seed is sown broadcast after two or three hurried ploughings, and 
ploughed in. When grown with millet or cotton, it gains the benefit of 
the me which these crops receive. It is in this case either sown broadcast, Broadcast. 
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the seed being mixed with that of the principal crop before sowing, or it is 
disposed in parallel lines running across the field or along its margins. 
When mixed with other crops the amount of seed sown to the acre varies, 
of course, with the inclination of each individual cultivator. When grown 
alone, from 8 to 12 seers of seed are used.’’ _ . 

“ Under the circumstances of its cultivation it is obivously impossible 
to frame any reliable estimate of its outturn per acre, which varies very 
greatly with the amount of seed sown. From 25 seers to 1 J maunds are 
commonly gathered when it is sown with 'judr or cotton. When grown 
alone from 4 to 6 maunds is the average return to the acre.” [Of. Duthie 
and Fuller, Field and Garden Crops, ii., 35-7 and t. xlii.] 

Central Provinces and Berar. — The estimated areas in 1904-5 in 
the Central Provinces and Berar were 779,600 acres and 111,500 acres, 
while the estimated pelds*"were 58,900 tons and 10,100 tons respectively. 
The actual areas were 858,664 acres in the Central iProvinces and 111,718 
acres in Berar. In the Central Provinces the chief districts were : — Sam- 
balpur, 103,401 acres ; Nimar, 98,785 acres ; Rajpur, 98,680 acres ; 
Hoshangabad, 78,487 acres ; Jabbalpur, 68,992 acres ; Chdnda, 59,800 
acres, etc. ; in Berar : — Wim, 67,307 acres. The supplementary Final 
Memorandum for 1906-7 estimates the area at 783,900 acres and the yield 
at 69,600 tons. 

Fuller {Note on Outturn of Land under Crops in C. Prov., 1894, 22-4) 
says “ it can be grown on almost the poorest land in cultivation, but is 
also a profitable crop on good soils, and is commonly sown on newly 
broken lands during the first two years of the reclamation. It requires 
a light monsoon rainfall and in this respect resembles cotton, the til and 
cotton harvests generally agreeing in character. Though classed as a 
monsoon crop, til is largely grown during the cold weather in the southern 
and eastern districts, good land in this case being devoted to it and a larger 
outturn gathered than is usually yielded by monsoon tilN With regard 
to outturn, he states that “ the present standards are 150 lb. per acre 
for the three northern districts, 250 lb. for Wardha and Nagpur, and 
200 lb. for all others. They rather overstate the produce, save in the 
case of the Nerbudda and Nagpur districts, where they are decidedly 
too low.” {Of. Repi. Land Rev. Settl. Nagpur, 1899, 63 ; Hoshangabad, 
1905, 28.] 

Panjab and North-West Frontier . — The estimated area and yield 
in the Panj4b for 1904-5 are given as 158,000 acres and 16,000 tons. The 
actual area subsequently returned for that year in the Panjab was 113,200 
acres, and in the North-West Frontier Province 4,901 acres were returned 
as under the crop. The largest areas in the Panjab (in 1904-5) ordinarily 
occur in Gurdaspur, 30,479 acres ; Multan, 13,295 acres ; Kangra, 10,255 
acres; Amritsar, 5,709 acres; Gurgaon, 5,242 acres ; Hoshiarpur, 5,231 
acres, etc. The supplementary Final Memorandum for 1906-7 estimates 
the area in the Panjab at 94,400 acres with a yield of 8,600 tons. 

In the Gazetteer for Multan (1901-2, 217) it is stated that “ the outturn 
is from 3 to 3J maunds per acre, and the produce fetches the zamindar 
some 10 seers to the rupee, or Rs. 4 per maund. The crop gives fair 
returns and costs less to cultivate than most, as it can do with a light soil 
and moderate moisture, can be sown late, and requires very little looking 
after. The sowings take place in July, and the crop is cut in November,” 
Lawrence {Valley of Kashmir, 3i0) says it is a very common crop, sown 
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in April, and ripens shortly after rice. It is a delicate crop, injured by 
cold winds. 

Bo bay and Sind. — Estimated areas, including the Native States, 
were given in 1904-5 as 793,900 acres in the Presidency and 83,700 acres 
in Sind, with yields of 52,700 tons and 5,300 tons respectively. The area 
actually surveyed in the British districts alone was 302,600 acres in 
Bombay and 79,772 in Sind. In Bombay (1904-5) the largest areas 
were Khandesh, 80,812 acres ; Nasik, 54,989 acres ; Ranch Mahals, 46,768 
acres ; Ahmadabad, 33,524 acres ; Kaira, 18,681 acres ; Ahmadnagar, 
16,731 acres ; Dharwar, 16,446 acres, etc. In Sind — Upper Sind Frontier, 
46,894 acres, etc. Although no returns are available for the year named, 
the crop is known to be very important in Kathiawar, Baroda and other 
Native States. The supplementary Final Memorandum for 1906-7 
estimates the area and yield in Bombay (including its Native States) 
at 1,020,400 acres and 182,400 tons, and in Sind (with its Native 
States) at 62,100 acres and 4,700 tons. The method of cultivation is 
fully described by Mollison : “ The hharif crop requires,’’ he says, ‘‘ a 
totally different soil to that found most suitable for the rahi crop. Til, 
as a rain-crop, likes a sandy soil or light soil, whereas the crop which is 
sown in August-September, or later, grows best on black soil or on such 
soils as are retentive of moisture.” 

The Kaira cultivation, he further says, is typical for the hharif crop. It 
is sown subordinate to hdjra on sandy loam soils. Other subordinate crops 
are the usual pulses and fibre-plants. “ The til seed rate is J lb. or less 
per acre.” If sown as early as possible in the hharif season, harvest should 
commence in September-October. A good outturn as a subordinate crop 
he estimates at “80 to 120 lb. per acre.” As a rahi crop it is growm 
extensively alone on black or medium black soil. The rotation crops are 
cotton and judr. The field is repeatedly ploughed and harrowed during June, 
July and August. If sown in September, the crop is ready in January. 

With regard to outturn, he estimates that a good crop in Elhandesh 
yields from 320 to 360 lb. per acre, and the seed is worth 15 to 18 lb. per 
rupee. From a seed-rate of 1 lb. per acre, a crop experiment at Surat in 
1895-6 gave an outturn of 372 lb. per acre, worth Rs. 25-13-3. The cost 
of cultivation is rated at Rs. 10-6-0 per acre. [Gf. Mollison, Textbook Ind. 
Agri., iii., 90-4 ; Crop Exper. Rept. Bombay Rres.l 

Madras and Mysore. — The estimated area and outturn were 674,200 
acres and 55,100 tons, but the actual area in Madras during 1904-5 was 
755,475 acres. In Mysore the area was 90,623 acres. The chief districts 
of Madras in 1904-5 were Godavari, 83,939 acres; Vizagapatam, 83,337 
acres ; South Arcot, 68,218 acres ; Tinnevelly, 56,938 acres ; North Arcot, 
56,873 acres ; Salem, 55,429 acres ; Coimbatore, 47,334 acres, etc. The 
supplementary Final Memorandum for 1906-7 estimates the area and yield 
in Madras at 585,500 acres and 48,000 tons. In Godavari, it is stated that 
mixed or sandy soil suits the .plant best. The land is prepared about the 
month of April and the seed sown in May or June. The crop is ripe about 
three months after sowing. In North iAccot it is said to be an early crop, 
being sown, if the rains are sufficient, in April or May, and reaped four 
months later. It is sometimes irrigated, and is then sown as early as 
January or February. \Cf. Cox, Man. N. Arcot, 1895, i., 271-2 ; Rice, 
Mysore Gaz., 1897, i., 122 ; Francis, South Arcot, 1906, i., 114, 122.] 

ur a . — -The area in 1904-5 was 976,361 acres in Upper Burma"; 
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THE GINGELLY OE SESAME PLANT 

60,317 acres in Lower Burma. Tlie largest areas were as follows : — Myiiig- 
yan, 241,355 acres ; Magwe, 185,386 acres ; Lower Chindwin, 128,398 
acres ; Sagaing, 127,634 acres ; Meiktila, 94,954 acres ; Minbii, 77,176' 
acres, etc. The following facts regarding Myingyan (Carey, SeMl Reft, 
Oferat., 1901, 34), where the largest area is ordinarily grown, may prove 
instructive. “ Early sesainum is sown in May and June and is reaped 
in July and August. Late sesamum is sown in October and November 
and is reaped in January and February. The early sesamum seeds are- 
the thadunhyu (white), hoktaung (red), shan Jinan (large seed), and the 
late sesamum varieties are the linangi-net (black) and h.nangyi~fhu (white),. 
The same quantity of seed is sown for both crops. The late crop is the 
safer, but the early crop gives the larger 3 deld. Invariably 2| pyis oi 
seed are sown to the acre, and, whereas the early crops yield from two to- 
twelve baskets (both extreme figures), the best late crops seldom exceed 
six baskets. A basket of seed gives 5 viss of oil, the value of which varies- 
from Es. 3 to Es. 5 per mss, but Es. 3-4-0 is the average normal sale 
value.” \Cf. Settl. Operat, Repts, for Parlett, Sagaing, etc. ; Max and 
Bertha Ferrars, Burma, 1900, 51, 149.] 

MANUFACTURB AND USBS OF THE OIL.— As indicated, there are at least 
two easily recognised forms, one with white, the other witli black seeds. Th©' 
latter is the most abundant and yields the best oil. It is extracted by expres- 
sion in mills, by the same process as that for mustard-oil. Is clear and limpid, 
varying in colour from pale yellow to dark amber. Has no smell and not liable 
to become rancid. Adulteration with ground-nut oil is frequent. In India it 
is largely used for culinary purposes, in anointing the body, in soap manufacture, 
and as a lamp-oil. It is also frequently employed as an adulterant of ghi (see' 
pp. 479, 481). In England it is chiefly used in making soap. In many of its 
properties it resembles olive-oil, and is accordingly similarly utilised. The oil from 
the black variety is generally stated to be more suitable for medicinal purposes- 
than the white. It is also extensively employed in the manufacture of Indian 
perfumes, and for this pimpose the perfume is frequently extracted by the seeds- 
direct — layers of the seeds being placed between layers of flowers, etc. (see 
p. 820). The white-seeded form is largely eaten as an article of food, more 
especially in certain sweetmeats. The oil-cake, left after expression of the oil, 
is in demand all over India as a cattle food, and in times of drought and scarcity 
is even eaten as food by the poorer classes. As a manure the cake is of less value- 
than castor and other oil-cakes. In Madras tanghedi bark (see p. 290) is said tO' 
be added to the seeds before being pressed for oil. [Cf. Pharmacog. Ind., iii., 
26-33; Agri. Ledg., 1893, 1895-7, 1901, 1903-4; Baeu, Agri. Lohardaga, 1890,. 
pt. 1, 131 ; Banerjei, Agri. Cuttack, 1893, 197 ; Blount and Bloxam, Chem. for 
Engin. and Manuf., 1900, ii., 233; Merck, Digest., 1900, No. 7; Ludwig Hesse, 
Physiolog. and Therap. Import, of lodipin in PKarm.-Centralhalle, 1900, No. 1 
Thorpe, Diet. Appl. Chem., 1900, iii., 377-8 ; Leach, Food Inspect, and Anal.,, 
1905, 420 ; Leather, Mem. Dept. Agri. Ind., 1907, i. (Chem. ser.), No. 2.] 

TRADE,— Internal. — The returns of til seed carried by rail were in 
1902-3, 4,590,935 ewt. ; in 1903-4, 4,675,014 cwt. ; in 1904-5, 3,627,307 
cwt. ; in 1905-6, 2,956,419 cwt. ; and in 1906-7, 4,326,824 cwt. The 
chief importing centre is Bombay port, which in 1906-7 drained its supplies 
chiefly from the Central Provinces, Eajputana, Nizam’s Territory and 
Bombay Presidency, viz. 2,738,978 cwt. Calcutta follows next with a 
total of 453,979 cwt., received from the Central Provinces and Bengal; 
then come the Madras ports with 384,156 cwt., derived from the Nizam’s 
Territory and Madras. The traffic of Burma is not given in the returns 
of railborne trade, but it is doubtless mainly toward Eangoon and the 
other chief towns of the province. 

The total exports by coast of sesamum seed in 1905-6 amounted to 
479,169 cwt., valued at Es. 37,69,577, and during the period 1900-5 
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averaged about 400,000 cwt. Tbe cEief exporting centres, coastwise, are 
Madras and Bomba}^, and the chief importing province is Burma. It is 
thus very significant that Burma, though it is the largest single producing 
area, drains an annual supply from India. 

Foreign Exports. — In the foreign trade statistics the figures are External, 
returned under two headings — (1) Oil and (2) Seeds. The quantities of 
Sesamixm Oil expokted diuing the years 1902-7 were as follows : — In 
1902-3, 212,728 gallons, valued at Rs. 3,33,489 ; in 1903-4, 285,711 
gallons, valued at Rs. 4,24,403 ; in 1904-5, 547,456 gallons, valued at 
Rs. 7,22,158 ; in 1905-6, 308,310 gallons, valued at Rs. 4,44,293 ; and in 
1906-7, 165,877 gallons, valued at Rs. 2,79,644. ^ Almost the whole 
quantity goes from Bombay, and the chief markets in recent years have 
been Mauritius, Arabia, Aden, Ceylon. ; 

During the period 1900-7 the exports of Seed were : — In 1900-1, * 

1,844,194 cwt., valued at Rs. 1,55,58,575 ; in 1901-2, 2,447,149 cwt., 
valued at Rs. 2,14,39,368 ; in 1902-3, 3,732,685 cwt., valued at Rs. 

2,90,93,614 ; in 1903-4, 3,512,650 cwt., valued at Rs. 2,42,89,443 ; in 

1904-5, 2,516,757 cwt., valued at Rs. 1,73,71,691 ; in 1905-6, 1,685,208 

cwt., valued at Rs. 1,46,93,032 ; and in 1906-7, 2,740,815 cwt., valued 

at Rs. 2,53,79,919. It will thus be seen that a considerable fiuctuatnm 

has taken place. Commenting on this subject, Noel-Paton Trade 

Ini., 1905-6, 43) observes : “ The shortage in rape>seed led to an 

acute internal demand for sesamum and occasioned great embarrassment Indian Demand. 

to shippers ; and, since in this case also the favourable nature of the 

crop prospects had led to depletion of available stocks, the exports, which 

declined by 28 per cent, in 1904-5, underwent a further contraction of 

33 per cent., making a total of 52 per cent, in the two years. The average 

value rose by 26*3 per ceiit.^’ The condition mentioned was, however, 

entirely changed by the recovery of the foreign transactions in the year 

following. Bombay exports almost the entire quantity consigned from 

India {in 1906-7 its share came to 2,366,144 cwt.), and the chief markets 

were : — France, 1,060,589 cwt. ; Belgium, 862,117 cwt. ; Germany, oouSS 

cwt. ; Austria-Hungary, 191,795 cwt. ; Italy, 158,316 cwt. ; Egyp^ll0,515 

cwt. : and by way of contrast it may be added that the Unitea Kingdom 

took only 3 cwt., valued at Rs. 24. But, as already observed, while Burma Burma. 

is the largest single producing province, it exports practically no sesanau^m 

seed. The production must be locally consumed, and hence to Bmma tUis 

is relatively a much more important product than it is to the people 

of India. In Burma this oil doubtless plays very largely the part ot gk% 

The imports of sesamum oil and seed are small and unimportant, imports, 
amounting, in 1906-7, to 384 gallons of oil and to 14,549 cwt. of seed, 
chiefly derived from the Straits Settlements and Ceylon, and consigned to 


According to a recent volume of Prices and Wa^es in the Price, 

wholesale price of sesamum seed in Calcutta iu January of 1906 was 
Es. 5-10-6 per maund of 82-286 lb. 


ANIA AGUL ATA, Pers. ; FI. Br. 114 ; Pram, D. .T., 

Brno Plants, 1903, i., 402-4 ; Leguminos^. The jayanti, brihM-chakramed, 

dJiZicha, dhurnU, gadoreji, rdn-shemd, hhuiavali errajil^a, .nyaeh, 
etc A suSruticose annual met with often in a cultivated state on low- 
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lying land on the plains of India, from the Western Himalaya to Ceylon 
and Siam. 

The stems of this plant have long been emplo 3 ’'ed locally in various parts of 
India to yield a strong and useful fibre, which is used as a substitute for 
hemp. It is considered to be very diurable under water, and is much esteemed 
by fishermen for making drag-ropes for nets. It is sown after the first showers 
of April or May, and the crop is ready to cut in September or October. The 
expense of cultivation is about Rs. 9 per acre. The method of preparing the 
fibre is similar to that for san (Cyotaiaria jit neea). The stems are also commonly 
employed as stakes for pan (jpipei* Setie) gardens. Recent experiments at Sibpur 
and elsewhere have shovm that it makes a good green manure. [Gf. Banerjei, 
Agri. Guftack, 1893, 88 ; Dodge, Useful Fibre Plants of the Worlds 1897, 294 ; 
Exper. Farm Rept., Sibpu7\ 1897-8, 10 ; Repts. Dept. Land Rec. and Agri., Bengal ; 
Admin. Rept. Bengal, 1901-2, 20 ; Dept. Agri. Mad. Bull., 1905, iii., No. 52.'] 
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TARIA ITALdCA, JBemw. ; FI. Br. Ind., vii., 78 ; Rheede, 
Hort. Mai., xii., t. 79; Duthie, Fodd. Grass. N. Ind., 16; Duthie and 
Fuller, Field and Garden Crofs, 5, t. xxv. ; Panicum italicum, Linn., 
Boxb., FI. Ind., i., 302 ; CpAMmEiE. The Italian Millet, hangu, hdngni, 
rala, Mranj, Tcora, honi, haon, Jcdkun, china, chena, shdli, shol, tdngun, Tzher, 
gal, tennai, naoni, sat, etc. 

Cultivation. — This millet is extensively grown in India both on the plains and 
the hills up to 6,000 feet, and is distributed to most warm temperate and tropical 
countries. It is interesting, for example, that the discoveries made at Ancient 
Khotan, by recent explorers, show that it’ was cultivated in Eastern Turkestan 
diuing at least the 3rd century of our era, Stein, for example, calls it tarigh, and 
mentions specimens of the grain found at Niya and also at Kara-dong which had 
been identified at Kew. It is perhaps somewhat significant, however, that no refer- 
ence should be made to it in The Bower Manuscripts, discovered at Kucha, seeing 
that two other millets are mentioned, viz. JPanivani €riis~GaUi (var. ft'u>nenta- 
ceinn, see p. 843) and eoyaeana. The Italian Millet has often been 

claimed as an Indian wild plant, but the majority of writers now regard it as an 
exotic though cultivated from ancient times. It has, in fact, been grown from 
time immemorial in Asia, and has been recognised in the deposits of the Swiss 
Lake dwellings. De Candolle thinks that the species existed thousands of years 
ago in China, Japan, and the Indian Archipelago. The kangni of modern writers 
imdoubtedly denotes this grass, and it is cultivated here and there all over India, 
and even in Burma and the Shan and Kachin hills. It delights, says Roxburgh, 
in an elevated light dry soil, and two crops may be sown on the same field, two 
separate sowings being made, and harvested in September and January. It 
is grown as a khartf crop mostly, and there are two well-marked vaiieties, one 
straw j^ellow, the other reddish yellow. Sen (speaking of Dacca) says it is very 
sensitive to stagnant water. If rain-water stands on the field for twenty-four 
hours the crop may be lost. Roy tells us that in Orissa it is generally grown by 
the hill tribes and confined to the jungle-lands. Mollison {Textbook Ind. Agri., 

111., 69) says that this millet is cultivated all over India, but in no part is the 
cultivation very important. “ In Bombay Presidency the crop is annually 
becoming more popular and the area has considerably incretisod.’* The total 
area for the Presidency exceeds 200,000 acres annually.” It is a “ quick-growing 
plant and a suitable crop to grow after a period of famine or scarcity.” Mollison 
then adds that a Dharwar crop tested in 1894 yielded the following results: — 
Seed-rate lb. ; grain 843 lb. and straw 2,631 lb. an acre. 

Diseases. — In Madras the crop is frequently attacked by a fungus, known as 
seieroapora graniini4>aTa, some accotmt of which is given by Barber in a paper 
on the diseases of Sorgnttm. in Madras (Dept. Agri. Mad. Bull., 1904, ii., No* 40), 
and by Butler (Mem. Dept. Agri. Ind., 1907, ii., 14 ; also Maxwell-I^froy, 1008, 

11., 1-13), 

£/ses.— The grain is much esteemed as an article of human Foon in some parts 
of the country, and is eaten in the form of cakes or of porridge. In Ma^as it k 
specially valued a fiour to be used in making pastry, and when boiled with milk 
it constitutes a light and pleasant meal for invalids. It is also much valued as a 
food for cage-birds and for poultry, and added to beer it is said to make the 
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COWEY, CONCH AND CORAL 

beverage more intoxicating (see p. 760). Church gives the nutrient ratio as 1 : 7*4 
and the nutrient value as 91, As Fodder, the straw is not reckoned very nourish- 
mg and is often only used as bedding or for thatching houses. \Cf. Sen, Be^pt. Agri. 
Stat Dacca, 1889, 37; Banerjei, Agri. Guttack, 1893, 76-7 ; Roy, Gr ops of Bengal, 
1906, 60 ; Lawrence, Valley of Kashmir, 1895, ^37 ; Mysore Gaz., 1897, i., 116-7.] 

H LL .—Tkcee groups of shells are of industrial value in India : 
— (a) Cowries or shells used as money ; (6) Conch and other shells used for 
artistic and industrial purposes ; (c) Shells, freshwater and marine, utilised 
as sources of lime ; and (d) Ornamental Corals. 

COWBV — kauri, kavadi, kaparda — the small white shell of Otjpr^ea 
wiikneta. From time immemorial this has been employed in the currency of 
Southern Asia, more especially in China. The use is alluded to by Mas’udi 
(943 A.D.), by Marco Polo, and by many other writers, more especially of the 
Maldives, South India and Bengal. In India they are rapidly disappearing, 
though in the rural parts of the country they are still employed as money. Their 
value appears to be 6,144 to the rupee. But in addition they are largely employed 
as articles of adornment for horses, cattle, etc. The imports in 1901-2 came to 
17,568 cwt., valued at Rs. 56,892 ; and five years later (1905-6) 21,405 cwt., 
valued at Rs. 81,710 ; and 190^7, 18,638 cwt., valued at Rs. 68,845. The bulk of 
these foreign supplies came from East Africa and were imported into Bombay 
lUiunly, then Calcutta, Karachi, and last of all Madras. A considerable local 
supply is also obtained from the Laccadive and Maidive Islands. [Cf. Watt, 
Ind. Art at Delhi, 1903, 206.] 

CONCH OR CHANK, MOTHER » OP • PEARL, PTC.— Thomas, Pearl and 
Ohank Pisheries, 1884; Thurston, Mad. Bull., 1894, No. 1. The sacred chank, 
conch OT sankha {Turhineiia rapa), is procured by divers in the Gulf of Manar, 
opposite Jaffnapatam in Ceylon, and ofi the coast of Travancore, Tuticorin, etc. 
Formerly the traffic in these shells was a State monopoly, to-day the Ceylon 
fisheries are regulated by an Ordinance. And so far as India is concerned, a 
notification is simply given when the sales will occur at Tuticorin. As much as a 
lakh and a half of rupees’ worth is often disposed of at one time. But so long 
ago as the 16th century Garcia de Orta spoke of the trade with Bengal in these 
shells having declined, and Bocarro in the 17th century made special mention of 
the manufacture of bracelets from them. A right-handed chank (that is to say, 
one with the spiral opening to the right) is much prized by the Hindus to be used 
at their temples, and being exceedingly rare often fetches a high price. Bracelets, 
armlets, charms, etc., are made of the ordinary conch shell, and these have been 
used in India from time immemorial,, such bracelets being known as sankhas and 
the workers as sankharis. It is somewhat curious that the chief centres of this 
trade are all remote from the localities of production — namely Dacca, Patna, 
Dinajpur, Rangpur, Bardwan, Balasore, Bankura, Sylhet, etc. Many of the 
smaller and more ornate shells are specially collected and used for personal 
adornment, or are worked up in fancy goods. 

Mother-' of ~ Peart is procured at both the pearl and the chank fisheries. The 
shells are largely exported from Tuticorin, and used up in inlaying both wood 
and stone at Kota, Bhera and Agra (see p. 558). 

SHELLS, CORAL, BTC., used as sources of Lime (see p. 712). 

CORAL — murjdn, rnAnga, sangi-marjdn, gulU, pdvdlam, pagadan, etc., is 
mainly of inter t to India in the form of coral-reefs — modern or ancient — and 
h^ce sources of lime. Very little can be learned regarding indigenous orna- 
mental corals. Mason, writing of the coast of Burma, mentions an elegant species 
of Aotinia and of eand^a found in Amherst and Mergui. He also refers to a 
scarlet coral composed of cylindric tubes united together {'rtthiporn rmesica) ; 
a star-coral and tree-coral as plentiful on the coast of Tavoy. Black coral 
(AHHpathat^a) is also met with, of which beads are mad© and traded in from the 
Mergui Archipelago. Speaking of Tenasserim, Mason alludes to a tree- coral two 
feet long being of a deep scarlet often sold under the name of “ Red Goral.” 

There are no properly constituted coral fisheri in India or Burma, and it 
cannot accordingly be said that we possess the information to decide whether or 
not y of the Indian species are of industrial value. The Indian trade in 
ornamental coral accordingly centres around the imported kinds, which, being 
foreign products, need not be dealt with in this work further than to mention the 
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extent of the traffic. In. 1868-9 India imported coral to the value of £93,126. 
For the past five years the traffic has marked a decline in quantity but a rise in 
relative price. In 1902-3 India received 283,580 lb., valued at Rs. 5,47,258 
(£36,484); and in 1906-7, 98,172 lb., valued at Rs. 3,27,773 (£21,852). The 
traffic is almost entirely from Italy and to Bengal. 

HOR A RO U TA, Gaertn. ; FI Br. Ind., i,, 306 ; Ind. Stat 
Atlas, 1895, 29-30 and Map ; Gamble, Man. Ind. Timhs., 77-81 ; Prain, 
Beng. Plants, 1903, i., 254 ; Butbie, FI Up^per Gang. Plain, 1903, 75-6 * 
Brandis, Ind. Trees, 1906, 69 ; Dipteiiocarpb.e. The Sal tree, sal, sdJchu, 
sar'jum, saJcwa, teturl, handar, gugal, Jcahhu, enhhyen, etc. A large gre- 
garions tree, of which Gamble says : The sal tree occupies two principal 
regions in India. The first is a belt at the foot of the Himalaya and running 
into its valleys and up its lower hills to 3,000 or 4,000 feet, and exception- 
ally, as for instance at Lansdowne, to a still higher altitude.” “ The 
second is the Central Indian belt, and the sal country begins on the Ganges 
near Rajmahal and passes through the Sonthal Parganas, Rewah, Chota 
Nagpur, the Central Provinces, Orissa and the Northern Circars, ending 
in the Palkonda range of Vizagapatam and the forest of Jeypur.” 

tapped, the tree exudes large quantities of an aromatic Resin, whitish 
at first but becoming brown when dry. The method of tapping usually em- 
ployed IS in the month of July to cut out three to five narrow strips of the bark, 
according to the size of the tree, and about 3 or 4 feet from the ground. In 
about twelve days the grooves have filled up with resin. This is gathered and 
left to ml ^ain. They give three yields, amounting in the best trees to as much 
as 10 lb. The first is the best in quality. A second yield in October and a third 
in January are also obtained from the same cuts, but small in quantity and 
inferior in quality. The resin usually occurs in small rough pieces, nearly opaque 
and very brittle, but Gamble states that in some parts of the Upper Tista forests 
l&Tge blocks, 30 to 40 cubic inches in size, may be found in the groimd at the foot 
of the trees. It is used chiefly to caulk boats and ships, also as an incense and 
m inefficme. Hooper {Kept. Labor. Ind. Mus., 1903-4, 25) says that it has a 
muon lower acid value than pine resin, viz, 20 to 22, in place of’ 137 in imported 
pme resin and 124 in the Indian article. 

The b^k is said to yield a red and black Bye and to serve as a Tan. Recently 
an inv^tigation into the value of sal bark as a tanning material was undertaken 
at the Imperil Institute, at the request of the Forest Bepartment, and a report 
{Imp. Inst. Oct. 7, 1904) was submitted by Bunstan to the Under-Secretary 
of State for India. Analyses proved that the bark derived from young trees was 
richer in tannin than that from old trees ; moreover, that the young bark contained 
tannin as is present in oak, hemlock, and other barks commonly em- 
ployed as tanning materials. Analyses of Indian-made extracts, however, showed 
these products to be of poor quality. Filtrates were better than solid extracts, 
both as regards solubility and tanmn content, but “ the best contained only 21 
per cent, of tannin, whereas the ordinary tanning extracts in use in Europe contain 
at least 30 per cent.” Experiments in tanning, both in the laboratory and on 
large-scale trials, were carried on by Bunstan at the Imperial Institute. In sum- 
report, he observes that the results recorded show that it is quite 
possible to prepare from the bark of suorett rohusta an extract which, when 
employed as a tanning material, may furnish leather both of good texture and 
colour. It remains, he adds, to be seen whether the process devised by him can 
^ manufacturing scale in India. [Cf. Hooper, Agri. 

^e seeds ripen at the commencement of the rains and are collected and eaten 

Foop, especially in times of scarcity. In The Agricultural Ledger (1904, No. 6) 
will be found a paper by Reinherz on the seeds of BhoretM, as a famine food. He 
gives a rnap showing the chief localities where the seeds are eaten, viz. in Chota 
^agpur, the Sonthal Parganas, Gaya, Bhagalpur, Jalpaiguri and Orissa in 
Benpl; Gorakhpur in the United Provinces ; Central India ; and Chatrapur 
m Madras. , ^ 

The tree, however, is best known for its Woop, which is the most exte ively 
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xiployed of all timbers in N'orthern India. It does not, however, season well, but 
Dod specimens are said to be almost without a rival for strength, elasticity and 
iirability . “ It is in constant request for piles, beams, planking and railing of 

ridges ; for beams, door and window posts of houses ; for gun-carriages ; the 
ody of carts, and above all, for railway sleepers, the yearly consumption of 
^hich reaches some lakhs of cubic feet. It is used, or used to be used, in the hills 
f Northern Bengal, where it is found perhaps of the largest size now available, 
)r making canoes. Owing to its not being floatable, difficulty is experienced 
1 those sal forests which are in the hills, in getting the timber out of the forest 
1 log. The difficulty is, however, partially overcome by floating logs either with 
tie assistance of boats or with floats of bamboos or light woods, such as semul 
Bomhaoc niaifihaf*icitni) ” (Gamble, l,c. 80). [Of. Garcia de Orta, 1563, GoU.j 
xvii. ; also in Ball, Proc. Roy. Ir. Acad., 3rd ser., 1889-91, i., 412; Church, 
^ 00 d- Grains of Ind., 1886, 175-6; Pharmacog. Ind., i., 195-6; For. Working Plans 
7r Bengal, U. Prov., Cent. Prov., Assam, etc. (numerous papers) ; For. Admin, 
le'pts. Bengal, U.Prov., etc. ; Ind. For., 1889, xv., 51—5; Most Suitable Treatment 
or Sdl, 1898, xxiv., 445-54 ; Eardley-Wilmot, Notes on Sal For., 1899, xxv., 
pp., 1-16 ; Jmprov. Fellings in Sdl For., 1899, xxv., app., 1-17 ; Proport. 
Sellings in Sdl For., 1904, xxx., 393-7, 441-50 ; Channer, Treatm. of Sdl For. 
,nder Selection Syst., 1905, xxxi., 328-34 ; Coventryf Sdl For. Dehra Dun, 1905, 
:xxi., 147-53; The Bower Manuscript (Hoernle, transl.), 1893-7, 106, 189; Nevill, 
')ist. Gaz. V. Prov., 1903, v., 19-20, etc. ; 1905, xlii., 9-16 ; Allen, Gaz. Goalpara, 
issam, 1905, iii., 78-83.] 

I A CA PINIFOLIA, Linn. ; FI Br. Ind., i., 323 ; Wiglit, 
^con. Ind. Or., t. 95. TLe Hornbeam-leaved Sida, haridra, kareta, fila- 
^ereldf hon methi, isbadi, bald, jangli-methi, tu'pkaria, tukati, vatta-tirif'pi, 
lata, etc. A perennial under-shrub distributed throughout the hotter 
)arts of India. 

. rh bifoli , Linn.; Cooke, FI. Pres. Bomb., i., 93 ; Duthie, FI. 
Ufper Gang. Plain, i., 81 ; Brain, Beng. Plants, 1903, i., 259. The swet- 
)erela, lahberela, pitbala, bdla, jangli-methi, atJii-balla chettu, atibdld, etc., 
md though more variable and perhaps less abundant, is also distributed 
throughout the tropical regions of India ; Malvace^. 

The above, as also most other species, are very largely used by the Natives 
)f India, being regarded as diaphoretic, diuretic, and demulcent, especially the 
•oot barks. The chief interest in them, however, centres in their beautiful bast 
ibres. Roxburgh, in 1832, wrote {FI. Ind., iii,, 177) of the latter species that 
the bark yields “ abundance of very delicate flaxy fibre, and I think might be 
idvantageously employed for many purposes.” Royle {Fibrous PL, 262), in 
1855, republished that statement and added the opinion of Captain Thomson, 
vho thought that from its “ length, its similarity to silk, and its great strength, 
that it would fetch a high price in England. The line (only half an inch in cir- 
3umference) sustained, after exposure to wet and sun for ten days, 400 lb.” 

In th.Q Journal of the Agri. -Horticultural Society of India (1881, vi., n.s., 224-8) 
particulars are given of a consignment of the ""hurriala ” fibre submitted by the 
Raja of Balihar in the district of Rajshahi. Upon that sample, Mr. Cogswell 
submitted a report, in which he complained of insufficient steeping and the 
presence of injurious “croppy ends.” A later sample had been over-steeped 
and become “ fozie.” W. Stalkartt asked if it could be produced as cheap or 
aearly as cheap jute ? At the Colonial and Indian Exhibition, London, in 
1 886, a fair sample was shown by me to the fibre experts, who admired it greatly. 
The silvery colour was regarded as of importance in rendering it STiitable for pur- 
poses to which jute could not be applied. Accordingly it was placed as superior 
to jute and the ultimate fibres were found to be much finer, thus rendering the 
fibre suitable for some of the purposes to which linen is put. In thQ Journal 
of the Agri.-Horticultural Society of India, 1890, viii., n.s., 124, Blechynden 
says : “ A small plot of land was devoted to Siam rHotnMfoUa, and the yield 
per acre found to work out to 5 maunds 19 seers cleaned fibre. It was stated 
that the plant did not grow well but was branchy, hence it was difficult to extract 
the fibre and the machine used could not deal with it properly.” It w then 
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INDIAN SILKS 

€idded (upon, what authority is not shown) that the retting process is not 
suitable for it.” The ultimate fibres were found to be 1-5-2 mm. in length, 
and to be similar to jute in their reactions. It was, however, softer and 
more uniform. Chemically it showed a high percentage of cellulose (83*0 as 
compared with jute 75*0). \Cf, Cross, Bevan, King and Watt, Indian Fibres, 
1887, 41-2 ; Watt, Sek Fee, Oovt. Ind., 1888, 277-82.] The most recent opinion 
is that given by Mr. Robert S. Finlow (Pusa, July 25, 1907) in a report on experi- 
ments: “ Sida is undoubtedly a fibre of very high class ; it is far superior to 
jute ; indeed it probably ranks nearer to fiax and rhea. It is a common plant 
all over India, but it grows especially well in the moist climate of Assam. I have 
sown plots at Rajshahi this year, which are doing well ” {Fept. Agri. Dept. E. 
Beng. and Assam, 1906-7, app. ii.). Samples were sent to the Imperial Institute, 
and valuations ranging from £12 to £18 a ton were obtained {Imp. Inst. Tech. 
Repts., 1903, 59). The opinion given by Just Brothers of Bielefeld seems the 
rational one, namely that until a consignment of 400 lb. to 500 lb. of the fibre h 
been spun and woven, no definite conclusion can be arrived at. 

ILK. — 111 perLaps no other country of tbe world does the necessity 
exist so pressingly as in India to treat the subject of silk and the silk 
industries under two distinct sections, viz. Bombycidje, the Domesticated 
or Mulberry-feeding Silkworms ; and SATURNiiDiE, the Wild or Non- 
Mulberry-feeding worms. 

L THE MULBERRY OR DOMESTICATED SILKWORMS. 

The terms mulberry and non-niulberry-f ceding are more accurate than 
domesticated and wild, since certain of the so-called wild insects' have 
existed for centuries, both in India and China, under what must be charac- 
terised as a degree of domestication ; but, on the other hand, all the silk- 
worms that live on the mulberry are not necessarily domesticated. “ Wild 
silk ” denotes, as a rule, the product of non-mulberry-feeding insects. 

L o byx ( erie ri ) ori, Linn.; Hampson, Br. Ini. 
(Moths), i., 32-3 ; Andrew Libavius, Singularia, 1599, i., 426-51 ; Oving- , 
ton, Voy. to Surait, 1696, 599-606 ; Eoyle, Prod. Res. Ind., 1840, 3, 67, 
115-39 ; Yates, Text. Antiq., 1843, 160-249 ; Hutton, Silk of India, 
Journ. Agri.-Hort. Soc. Ind., n.s., 1869, i., 331-64 ; 1871, iii., 125-42 ; 
Geoghegan, Acc. of Silk in India, 1880, 1-34 ; Wardle, Handbook Wild 
Silks in India, 1881, 3 ; Louis, Sericult. in Bengal, 1882, 1-33 ; Liotard, 
Memo, on Silk in India, 1883, 18-24, 79 ; Atlanson, Gaz. N.-W. Him., 
1884, ii., 188-2(X) ; Conference on Silk (held in India to meet Sir Thomas 
Wardle), Jan. 1886; Liotard, Causes of Beeline of Silk Indust., 1886; 
Finucane, Note on some Questions connected with Silk Prod, and Trade in 
Beng., 1887 ; Mukerji, Genesis of the Silkworm, 1889 ; Ind. For., 1880, v., 
202-21 ; Fisher, Exper. in Silkworm Rearing at Berhampur, in Ind. For., 
1889, XV., 125-34, 165-73 ; 1898, xxiv., 327-33 ; Cotes, Ind, Mus. Notes, i., 
129-56, t. viii., b ; Eein, Indust, of Japan, 1889, 185-211 ; Rept. of Silk 
Comm., Journ. Agri.-Hort. Soc. Ind., 1891, ix., 83-99 (also many subsequent 
papers and reports) ; Rept. Dept. Land Rev. and Agri. Beng., 1892-3, app. A ; 
Hogdson, Silk Comm. Rept. on Seri. Exper. at Alipur, Seri. Exper. 

Rept. Dept. Land Rev. and Agri. Beng., 1895-6, app. ; Monog. Silk Fabrics 
in U. Prov. of Agra and Oudh, 1900, 1-4 ; Mukerji, Handbook of Sericult. , 
21-40, 162-70 ; also Monog. Silk Fabrics of Beng., 1903, 1-21 ; Cordemoy, 
Le Prod. Colon. d^Orig. Anim., 1903, 74-108; Silk Indust. of Burma, 
The Empress, ^Vig. 1904 ; L’Arbousset, Silk and the Silhworm (Miss E. 
Wardle, transh), 1905; Hanausek, Micro. Tech. Prod. (Nfinton and 
Barber, transL), 1907, 144-7. 
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Habitat and Domestication. — Tbe mulberry silkworm seems to be 
ndigenons to tbe warm temperate regions of Northern China, and perhaps 
dso of the adjacent countries. It was, for example, found by me in 
danipur (during the Burma-Manipur Boundary Commission of 1882-3), 
inder conditions that perhaps justify the suspicion that it may be indi- indigenous, 
jenous, as well as long domesticated, in that little frontier State, if not of Manipur, 
lome parts of Bengal as well. But if it be not a native of certain warm 
iemperate tracts of India proper, it occurs immediately beyond the Hima- 
aya, more especially toward the eastern extremity, and at a very early 
)eriod was successfully acclimatised on the extreme west in a tract of Early 
jountry just beyond the Kashmir frontier known as Khotan. AccUmatised. 

. History. — In Buddhist Burma, where the objection to taking life prevails so Burma, 
strongly, a forxxiidable barrier opposed any great extension of the industry, even 
although the Burmans for centuries past have been very partial to silk garments. 

\loreover, the silkworm exists on the hills of Burma and a distinctive race has 
:or long been there reared — a fact that points to a considerable antiquity for the 
;rafts of domestication of the worm, the reeling of the cocoons, and the weaving 
)f silk. Moreover, a special tribe of people are identified with silk — the Yabein. 

Turning now to China, it is customary to read of the silkworm having been China, 
reared from a vast antiquity (2,000 to 3,000 B.c., c/. Du Halde, Hist. China, 1736, 
i., 366-6), and of the secret of its value having been carefully guarded rmtil well 
bato the Christian era, when a princess, who married the Chief of Khotan, suc- 
ceeded, at the risk of her life, in carrying off to the coxmtry of her adoption, seed oarried to 
cf both the mulberry plant and the silkworm. This is reported to have taken , Xhotan. 
place in 419 a.d., and in this way originated the silk industry and trade of Contra! 

A-sia. A century and a half later, from Khotan a knowledge in silk w diffused 
bo Persia on the one side and Greece and Borne on the other. The silk production Persia 
Df Central Asia became, in fact, the envy of Europe, and led to the formation of qiq Europe, 
bhe silk-roads which were designed to facilitate the traffic in silk toward Rome. 

Procopius {De Bello Oothico, iv., 17, in Yates, Text. Antiq., 1843, 231) tells the 

story of the monks of Serind (according to Yates — Khotan) having successfiilly Silk-roada. 

carried the eggs of the silkworm to Constantinople (530 a.d.) at the invitation of 

bhe Emperor Justinian. This was desired so that the Romans might be able to 

produce the raw silk themselves instead of having to purchase it from their , 

enemies, the Persia . A slightly different version of this story is told by Sir 

Thomas Herbert (Travels, etc., 1677, 183-4), viz., “ From the Seres or Hegio Serica Regio Serica. 

(p t of Scythia towards Industan) this worm first came into Persia, not long - 
before Alexander’s time : but until the Emperour Justinian’s time it was not Emperor 
known in Europe ; the first being presented by the Persians unto the Emperour Justinian, 
at Byzantium as a rarity.” A curiously interesting confirmation of the tradition 
of the introduction of silk into Khotan has recently been brought to light by Stein stem's 
(Ancient Khotan, 1907, 259-60) in the form of a painted wooden tablet found in Discovery, 
the sand-buried ruins of Dand4n-Uiliq, which Stein interprets as depicting the 
story of the Princess who carried ofi from China the silkworm eggs. There 
seems every reason for concurring that the tablet dates from the closing decades 
of the eighth century. One attendant is pointing to the headdress in which the 
eggs were secreted, and also to the basket of cocoons obtained therefrom, while a 
second ds shown working at a silk-loom. The strongly Persian, in place of 
the Chinese, expressions of the faces is perhaps due to the stronger Iranian than 
Chinese influence at Khotan during that period, perhaps to some extent a direct 
consequence of the trade that had been by then established in silk. In Japan Japan, 
the domestication of the silkworm is perhaps very nearly as ancient as in China. 

In India the mulberry worm has been systematically reared for many India, 
centuries, though it seems probable there have been two independent sources 
of the knowledge and stock possessed by India, viz. (a) Korthern India, very Northern Source, 
possibly from Central Asia (Khotan) and Persia; and (6) Assam and Bengal, 
possibly from across the Chinese frontier, in all likelihood via the little State of 
M ipur* But it is curio and partly suggestive of the date of introduction ' 
to Northern India, at aU events, that in the Periplua it should be stated that 
the silk came down the Indus (from beyond Bactria) and was conveyed to the 
great emporium Barygaza (the modern Broach), while no mention is made of < 
locally produced silk. This is apparently, moreover, the first mention of the great 
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West India. silk maniifactiiring industry of West India — an industry that subsequently drew 
upon Bengal for its supplies of raw silk. It would also seem highly probable that 
all the early references to silk by the Sanskrit authors denote one or other of the 
non-domesticated worms, not the true silkworm of modern commerce. 


Eaces of Plant 
and Insect. 


Second, 
introduction 
to Europe. 

Italy. 


Prance. 


Temperate 

Climate. 


K'ames. 


Briefly, then, it may be said that the domesticated silkworm has been carried 
to all the countries of the globe where it has been found possible to grow the 
mulberry plant. But just as there are several distinct species, and under 
these many very different races of mulberry, so there are numerous forms 
of the silkworm. Some of these are confined within narrow limits, both as to 
locality and food-plant, others are less restricted and have adapted them- 
selves to a wider range of climatic conditions and food-plants. The Roman 
attempt at rearing the silkworm does not, however, seem to have made much 
progress, for the domesticated insect of modern commerce is commonly believed 
to have been conveyed to Europe somewhere about the 13th century, and has 
since been widely diffused. There were, however, repeated efforts at acclimatisa- 
tion. For example, the worm was conveyed to Italy by King Roger II. of 
Sicily, who brought it from Greece along with Greek silkworm rearers, whom he 
compelled to settle in Palermo. So again, it was in 1440 carried from Naples to 
France, It is now met with in Italy (Lombardy), France (Central and South), 
Spain, Sweden, Russia, Turkey, Algeria, Egypt, Syria, Armenia, Central Asia, 
Persia, Afghanistan, Kashmir, India, America and Australia, in addition to 
Burma, Siam, China, Japan, Corea, etc. It everywhere thrives best and gives 
the finest silk where the climate is temperate and its food-plant one or other of 
the races of Mortis aiha. Under skilled treatment, both of the food-plant and of 
the insect itself, immense improvements have been effected in Europe, also in 
Japan, so that it is commonly said both China and India have fallen below the 
modern level of quality. 

As manifesting a common origin, the recurrence of the Tartar name $er 
and the Corean sir in many languages may be mentioned. Thus the Chinese 
tsau (cocoon), tsi (silkworm), and the Burmese tsa ; also the ser in Greek ; 
sericum, Latin ; sdden, German ; sole, French ; sheolk, Russian ; seole, Anglo- 
Saxon ; silke, Icelandic ; and silk, English. On the other hand, there seems 
little or no connection with these words and the names for the silkworm and 
silk in both ancient and modern India. The synonym urna (generally tra - 
lated silk) occurs ia the Big Veda, but there is nothing to establish belief that 
it denoted mulberry silk. Another Sanskrit synonym, patta, gave origin 
doubtless to the modem Assamese and Bengali pat and the Tamil, pattu, for 
mulberry silk. In fact, pat occurs here and there throughout India and even in 
Kashmir, and uniforrnly denotes silk. So also the Sanskrit pundarika (silk- 
worm) lives in the caste name of the silkworm rearers, the pundari-kakshas or 
pundas. The very common Indian name resham (silk) is derived from the Persian 
ahresham, and is thus closely connected with the Hebrew meshi and demeshek, 
as also the Arabic dimakso and kus. 


Life- Life-history. — Wliile the forms made specific by Hutton have by 

history. modern authors had to be reduced to races under the species Bomhyoo 
mori, the forms in question denote important industrial assemblages, 
which it is essential should be here briefly indicated. 

It may be as well to sketch very briefly the life-history of the silkworm 
itself. Needless to say it exists first as an egg, then as a worm (or cater- 
pillar), which later on spins a cocoon within which the chrysalis stage is 
spent, and lastly from the cocoon in due course emerges the winged moth, 
which, after couphng, lays eggs and dies, thus originating once during its 
lifetime the cycle above briefly indicated. The four stages (egg, caterpillar. 
Generations. chrysalis and moth) thus constitute one generation, and insects that take a 
year to pass through these stages are called univoltine. Occasionally special 
:i breeds are met with that are hivoltine, that is to say, a first batch of the 
eggs germinate almost immediately after being laid, thus allowing time 
for two generations in the year. The hivoltine insect of China was perhaps 
first introduced into Europe by the Genoese, but trivoUine insects occur in 
Tuscany, and even quadrivoltine forms are met with in many countries. 
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[n India a still more complex condition prevails, where the heat of Bengal 
ind Assam causes the insects to become midtivoltine. The boropolo 
'barapalu) insect {Bonihyx textor) is univoltine, but the desi {B, for- 
^iinattis), the madrasi [B. crceM), the chotafot {B, shiensls), and 
;he nyapaw (B. m^riieanensis) all pass through a succession of genera- 
lions in the course of the year, which sometimes amounts to as many as 
sight in number. 

The crop of silk produced by a generation of worms is called a band. Bands. 
n Bengal the ordinary crops or bands are known as the November band, 
he March band, and the July band, but there is occasionally a fourth band 
attempted after the close of the July one, by such rearers as have sufficient 
eaf. 

Aristotle gives an interesting account of the silkworm, but he was not accu- Early 
ately acquainted with the four stages in its life. He does not say that it was Keeords. 
eared in captivity but simply that Pamphile, daughter of Plates, was reported 
D have been the first to weave silk at Cos. Aristotle describes the spine or horn Aristotle, 
t the anal extremity of the worm, a fact that proves fairly conclusively, however, 
hat it was the same species as the mulberry-feeding insect of to-day. But St. Basil St. Basil. 

170 A.D.), a native of Asia Minor, gives full particulars of the stages and muta- 
nns of the silkworm, and lie was the first to mention the popular suggestion of the 
arallelism of the escape of the moth from the chrysalis with the resurrection 
fter death. Pausanias (in the 2nd century), also a native of Asia Minor, fur- Pausaniaa. 
ished particulars of the rearing-houses used in summer and those employed in 
'inter by the silk-growers. Thus, when we first make acquaintance with the life- 
istory of the silkworm, it had probably been by then as fully domesticated as 
is to-day. 

The first scientific writer who can be traced is Andrew Libavius, who bred sdentifio Writer. 
Ikworms at Rothenburg and published his observations in 1599. He lays 
iress on the horn-like tail as the most distinctive character of the domesticated 
lulberry worm. But to the student of Indian sericulture a much more interest- 
.g publication appeared nearly a century later. In 1689 the Rev. J. Ovington 
rote his Voyage to Suratt, in the Appendix to which there is given Observations First ladian 
mcerning the Nature of the Silkworms (see pp. 1017, 1020). Tin's was apparently Account, 
amed as an account of the silk of India generally and not of Surat alone, but it 
jals exclusively with the mulberry worm. It leaves the suspicion, therefore, 
lat it may have had special reference to an attempted Surat industry of rearing 
Ikworms, fully two centuries ago. He gives the utmost details as to the seasons 
each hand, then concludes — “ This is the Nature of the Silk-worms in the Indies 
here the Heat of the Sun renders them much more fruitful than with us ; for 
India the Worms breed and spin their Silk six times in the Year, and in England 
ily once.” “ There likewise they are sooner brought to perfection, and begin to 
Drk sooner, viz., 28 days after they are hatcht, but in England not until the 40th. 
hero also they are by a third part more tedious in breaking out of their Houses 
om the first day of their Spinning than they are in the East, which is there done 
ten days, but here only in fifteen.” Herbert {Travels, etc., 1677, 183-4) gives 
highly instructive account of the domestication of the silkworm in Persia. It Persian Record. 
18 a univoltine insect fed on white mulberry, and he says, “ In most Villages 
id Cottages we saw sheds filled with laborious People minding their enriching 
Ikworms.” 

Races of Insects. — The following may be given as the chief races : — 

(a)— . ori proper, the European Silkworm. European 

It is customary by writers on the Indian silk production and trade to class all ‘W'orm. 
e races of the European worm ae one, perhaps becau under the Indian con- 
fcions the differences that exist become immaterial. Mukerji gives many in- 
resting details regarding the directions under which the rearmg of certain 
ades of the European worm become possible in the plains. The eggs require 
hibernate under considerably lower temperatures than those for the harapcdu Low 
slow)— viz, 30° to 40° F. But there are certain disadvantages, such as the fact Temperature, 
at these worms usually die of ftacherie if reared from AprS to August. They 
not as a rule make good cocoons if fed on the ordinary shrub-mulberry of 
)ngal. They require to be fed on leav gathered from trees. Where large Tree Cultivation, 
xlberry trees are available it may be profitable to rear European cocoons. In 
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fact the opposite condition also prevails, namely the chhotapalu (presently to 
be described) do not make good cocoons if fed on leaves from tree mulberries. 
The reader desirous of full particulars of the metho(^ to be pursued mrearmg 
European silkworms in Bengal should consult Mukerji’s work (t.c. 162-70). 

Easli ‘ , In B hmir, largely through the great personal interest taken m the subject 

bv Sir Walter Lawrence and Sir Thomas Wardle, much progress has been made m 
acclimatising the European silkworm (see p. 1016). [Of. Note on 
Kashmir, BalvNiistan and Quetta, in Agri. Journ. Ind., 1907, u., pt. m., 286-7.] 
More recently similar efforts have been made in Assam (p. 1015), m Baluchistan 
(pp. 1016-7), and in Mysore (p. 1018). 

(R) 0 byx arracanensis, Hutton, Trans. Entom. Soc., 1864, ii., 313 ; also 

Journ, Agri.^Hort. Soc, Ind., 1871, iii., 125 ; Bondot, K Art de la Soie, 
ii 483 : Geoghesan, Silk in Ind., 1880, 133—8 ; Liotard,* JSIemo. Silk in Ind,, 
-IL* ’t .4 IQQA xr;; 291-307- 


D.E.P., 
vi., pt. iii., 
7 - 10 . 
Burman 
ilk. 


Stages. 

No Reaxing- 
houses. 


Districts. 


D. .P., 
vi., pt. iii., 
10 - 2 . 
iSTistri 
"Wor . 


Blact Spots- 


Madrasi. 


1883, 59; Manuel, Journ, Agri.-Hort. Soc. Ind., 1886, vii., 291-307 ; CJotes, 
Ind, Mvs, Notes, i., pt. iii., 152 ; Allan, Agri, Ledg., 1896, No. 26 ; Cooke, Stlk 
Indust, in Yamethin, Agri. Ledg., 1897, No. 11 ; Handiman, Monog. Silk in Burma, 
1901, 26-30 ; Quajat, DeiBozzoli, 1904, 115. Yhenyapaw of the Burmans. This 
is a multivoltine silkworm. Apparently the earliest notice of it occurs in a letter 
from Major Bogle and referred to by Fytche, Assistant Commissioner, Arakan 
(Journ. Agri.-Hort. Soc. Ind., 1850, vii., 281-5). The best description of it, 
however, is that written by Mr. B. A. Manuel. It lives on the mulberry and the 
following are its stages — in the ©gg, 8 days ; in the worm, 15-23 days ; in the 
cocoon, 8-10 days; and in the state of moth, 2-3 days. Its cultivation in 
Burma, he further says, is careless, slovenly and dirty. No separate rearing- 
house is provided and the trays are never changed, the excreta never removed, nor 
the refuse food cleared out. It is no wonder, therefore, that the mortality is very 
high. The manipulation of the silk and the manufacture of the resulting fibre 
are alike indifferent, so that the industries connected with this special worm^can 
hardly be regarded as more than of very local interest. The districts chiefly 
concerned are Tharawaddi, Prome, Thayetmyo and Toungoo. Breeding is 
confined to the higher tracts of the Pegu and Arakan Yomas. Still, the existence 
of a special breed of JS. movi may either point to a great antiquity or denote the 
comparatively recent domestication of a peculiarly Burmese ii^ect which with 
more careful inquiry may be found to exist even to-day in a wild or feral state, 
much as in the neighbouring State of Manipur. 

(.y)«_ . cr si, HuUon, Trans. Entom. Soc., 1864, ii., 312 ; Cotes, Ind. Mua, 
Notes, i., pt. iii., 151 ; Quajat, l.c. 113. This is the nistri or nistari or 
madrasi, a multivoltine insect reared chiefly in the March and ra' hands of 
Bengal d Assam, where it is second in importance to the deai variety. It 
produces a succession of crops throughout the year, most of which are only re ed 
for seed. But unlike the desi, however, it thrives best in the hot weather. 
Cotes {Journ. Agri.-Hort. Soc. Ind., 1891, is., 155) says the only real distinction 
between desi and madrasi is that while the former thrives best in the cold weather, 
the latter prefers the hot season. The cocoons are generally yellow, at least 
externally, and are somewhat larger than those of the desi, but the fibre has less 
elasticity and brilliancy. The moth is milky white in colour and the caterpill 
has two black spots on each segment. Blechynden {Journ. Agri.-Hort. Soc. Ind., 
is., 156) suggests that the name nistri is due to these spots, the comparison being 
to the goddess Kali, an alternative name for whom is Nistari. Hutton says that 
it goes through all its ch ges from egg to cocoon in twenty-five days but in cold 
weather it takes thirty-five days. _ 

Perhaps the e liest account is that given in the Minutes of the Bengal Board 
of Trade m 1819 (c/. Reports, etc., of Cotton, Silk, and Indigo (pub. E.I.C.), 1836, 
app., 48-61). It is there stated that there are several distinct forms of the nistri 
worm, such as the madrassi, soonamooky, and the cramee.^^ As to the origin 
of these insects, it is stated that the “ Bo d are not able to speak with the de^ee 
of precision it were to be wished,” They are peculiar to CommercoUy district, 
except the madrasi, which is also foimd in Bauleah, Soonamooky and Malda. 
The Besident at CommercoUy was of op’ ‘on that the finest stock of was 

that of Soonamooky. The madrasi are inferior but next to these. They all 
produce a sflk of a greenish hue much inferior to that of the desi, but are much 
sought after as they yield a large amount of silk. It is a hardy insect, req ‘ ' g 
little care and not at aU choice * its food. 

The Besident at alda wrote in the same papers that the madr i eilkwor 
is distinguished from the ded by a black mark under the throat. He then adds, 
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“ Its great comparative defect is that it cannot be kept in store (in these aurimgs 
at least) longer than a few days without total destruction, whereas the desi may 
be kept in well-aired cocooneries even twelve months without material injury.’’ 

Speed {Agri.-Hort. Soc. Ind. Trans. y 1839, iii., 21) speaks of this as the madra^ 
or China puluy from which it may be assumed as possible that it. sinonsis or sipn 
(China) insect may be but a degenerate state of the madrasi, the two names sina 

d madrasi having in Bengal come to be accepted as synonymous. That may Several Poruis. 
or may not be the case, but it caimot be too strongly urged that the early writers 
recognised several distinct forms of nistriy of which the madrasi was one and by no 
means the best. 

(5) — . fortunatus, Hutton, Trans. Entom. Soc.y 1864, 312 ; Wardle, Wild R. -P*? 

Silks of India, 1881, 3 ; Bondot, L'Art de la Soie, 1885, i., 312 ; Cotes, Ind. vi., pt. iii., 
Mus. Notes, 1889, i., pt. iii., 150-1, t. viii., c; Quajat, Dei Bozzoli, 1904, 114. 2,1 -5, 

The desi, choto polo, palu or pdt insect — the November or cold-weather hand. 235._ 

As the name implies, this is viewed by the people of Bengal as an indigenous Desi 
insect, though it is probable that it is in reality only so much anterior in its Worm, 
acclimatisation as to be viewed as relatively indigenous. Perhaps the first definite Indigenous. ' 
account of this insect occurs in the volume of official papers (E.I.C., l.c. 40-7). 

It is there stated to be produced throughout the year but to vary in estimation 
and value, according to the season of production and the nutritious nature of 
the mulberry-leaf upon which fed. “ Hence, the worm of the cold-weather or 
November hand, and that of the dry-weather or March and April hands, is superior 
from the more favourable state of the weather.” Speed {Agri.-Bort. Soc. Ind. 

Trans., iii., 20) speaks of this silkworm as of a small size but as yielding cocoons 
five times a year at periods of from 40 to 110 days. Hutton points out that the 
longer period occurs in the November hand, hence its superiority. The official 
papers (E.I.C., l.c. 41) speak of the Commercolly ” chassars formerly raising no 
cocoons except the dm until the year 1790, when two sorts of nistri were intro- 
duced by Mr. B. Becher. It is, however, observed that the desi is the best of all 
the silkworms. The broods are October, November, March, April and June or Seasons. 

July. The first is the best in point of quality, but the second the most productive. 

The Resident at Cossimbuzar ” (E.I.C., l.c. 42) describes the November hand of 

desi silk as the largest in the year, but he adds that in his opinion the annual worm Annual Worm 

is as far superior to the desi as the latter is to the mixed breed of desi and Chma 

insect. He then remarks that in Cossimbuzar the April hand is mostly the China 

insect. Similar reports are given from “Hurripaul, Jungypore, Malda, Radna- 

gore, Soonamooky and Bauleah,” thus show^ingthe wide distribution of this insect 

at the beginning of the last century. Of Hurripaul, it was stated in 1819 that the 

desi had only just been introduced. In Soonamooky, on the other hand, the 

yield of silk from this insect in 1813 w 1,040 maunds of silk, and the Resident in 

Malda speaks of the produce from this particular insect having been in 1811, 

2,708 maunds. He then adds that the cocoons produced in Bauleah and the 
vicinity in the November hand alone, if a favourable one, are abotit 60,000 maunds. 

Cleghom recommended that in breeding the desi worm, it was imperative to D.E.P., 
select dusky moths. This observation regarding the dark-coloured insects and vi., pt. iii., 
worms will be found to have a peculiar bearing on Hutton’s opinion regarding 14, 
the original form of n. ntovi, more especially when it is added that Mukerji, 
while experimenting with certain cocoons furnished by Cleghorn, arrived at 
the opinion that they “ were a cross between the country breeds and n. mm'i 
of Europe.” The' domesticated and wild insects seen by me in Manipur would 
appear to belong to the desi race, a fact of no small importance in support of 
the belief that it is there indigenous (see below, p. 1015). [Gf. Allen, Monog. 

Silk Cloths of Assam, 1899.] 

(e) — . sinensis, Hutton, Trans. Entom Soc., 1864, ii,, 313; Cotes, Ind. Mus. D.E.P.,_^^ 
Notes, 156. This is the sina (China) or chota pdt insect of the Indian seri- vi., pt. iii., 
cffiturists. It is a small multivoltine silkworm, which produces cocoons inferior , 1 - , 
to both the desi and the madrasi. In Bengal its cultivation h been almost 35. 
abandoned, though it would appear to be grown succ fully on the hills and fna or 
seems to be the chief multivoltine insect of the plains of Assam. Hutton, speaking Chota Pat. 
of Mussotu’ie, says it w in his hands very prolific and yielded crop after crop up 
to the middle of December. The cocoons vary in colour from being white, yellow 
or greenish coloured. Unlike the other Indian races, which hatch slowly during Hatcbing. 
the morning (from 6 to 12 o’clock), the sina worms come forth all in a batch, 
hatching day and night till all are out of the eggs. In the volume of official 
papers {Board of Trade, Bengal, 1819) there are several p ag that deal with 
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this insect ; the reports are unfavourable, and speak of the breed having de- 
generated in Bengal. Of Cossimbuzar, for example, it was observed that there had 
been a great intermixing of desi cocoons with the China stock. The latter pre- 
dominates in the April hand, the distinctive mark being the length and thinness 
of the cocoon. This is considered by the rearers as the most inferior kind 
and “ is nearly exploded as a distinct species.” 

(i")— • textor, Hutton, Trans. Entom. Soc., 1864, ii., 313 ; Wardle, WM 
Silks in India, 1881, 2 ; Louis, A Few Words on Sericult. in Bengal, 1880, 20 ; 
Rondot, U Art de la Soie, 1885, i., 320 ; Quajat, Dei Bozzoli, 1904, iii. ; Cotes, 
Ind. Mus. Notes. 1889-91, i., 154; Mukerji, Handbook of Sericult., 1899, 165-62. 
The boro polo or harapalu — Large Pat — the annual silkworm of Bengal. Speed 
{Agri.-Hort. Soc. Ind. Trans., 1839, iii., 19-20) fixed the date of the introduction 
of this insect into India, viz. 120 years before the date of his paper, etc. He further 
says that it came from Italy. There is no confirmation of these views in any of 
the records I have been able to consult. 

Cotes speaks of this as an annual mulberry silkworm, larger than either the 
desi or the madrasi. In the official papers issued 1819, it is stated that in the 
district of Cossimbuzar this insect predominated in the March hand ; moreover it 
was added that in the Cossimbuzar factory that hand was second in quantity but 
first in quality of all the hands in the year. Of Bauleah it was remarked in 1817 
that not a cocoon of this description was produced. On the other hand, the 
Resident at Hurripaul spoke of it as the most valuable and as yielding the best 
silk in the March hand. Of Jungypore, it was stated that notwithstanding every 
exertion, the production of this cocoon had become exceedingly precarious and 
uncertain. Radnagore reported that in a good season this insect was very 
abundant and profitable and produced in the proportion of at least two to one of 
the other species. The Resident of Soonamooky observed that the eggs are 
brought out for hatching about the end of January and in 40 to 45 days the 
cocoons are complete. This insect, he added, is, however, most difficult to rear 
and is much more deHcate than the others. But the silk is of fine fibre and strong, 
and ought to be very mellow to the feel and of clear yellow colour with some 
white. The yield is about 103,500 khauns, which ought to 3 deld about one hundred 
and fifty factory maunds of silk. 

It is at present occasionally reared in Assam and Bengal, but owing to the fact 
that it produces but one crop of cocoons in the year and that its eggs do not 
hatch simultaneously, its cultivation has now been almost abandoned. To-day 
Mukerji deplores the decline in production that has taken place. “ The Bara- 
palu is reared,” he says, “ by very few people. There are two reasons for neglect- 
ing such a superior class of cocoons : — (1) The eggs of the Chkotapalu, the Nistri- 
palu, or the Cheenapalu take only eight to ten days to hatch, but the eggs of the 
Barapalu hatch after ten months ; (2) Barapalus go on hatching for seven or eight 
days or still longer, while the eggs of the other varieties of Bengal silkworms 
hatch completely in two or three days, when once the hatching does commence.” 
Miikerji makes the practical suggestion that if arrangements could be made for 
hatching harapalu eggs in certain central establishments and distributing hatched 
worms to villages instead of eggs, the rearing of harapalu could be made to assume 
some importance. Mukerji il.c. 159) gives many useful particulars regarding 
the methods of storing and hatching the eggs, and shows that by subjecting them 
to a fairly low temperature for a fortnight, followed by a similar period of warm 
temperature, the eggs may be caused to hatch at any time desired, thus producing 
pseudo-broods as leaf may be obtainable. Naturally, they hatch in January 
and the cocoons are obtained in February, and from them four pseudo-broods may 
be taken, viz, a second brood in March, a third in September, and a fourth in 
October. Rondot writes that this variety spins a white cocoon smaller than that 
of JB. wori and differing from it both in form and structure, being generally 
pointed at both ends, a little soft, the silk not closely wound and containing 
comparatively little gum. 

M ULBBRRV-PLANT CULTIVATION,— ^{see orus, pp. 784-5). In tLe 
temperate tracts of India various forms of Aforws alha^ Linn, (the mulberry 
of tbe European silk-producing countries), are grown specially as food for 
the silkworm. This is the case in many parts of the plains of Northern 
India, Baluchistan, Afghanistan, Kashmir, and along the Himalaya at 
altitudes up to 11,000 feet. The other species even more largely grown 
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for the Indian silkworm is M. Indicti, Linn., of which there are many 
distinctive varieties or races. This is the most common mulberry of 
Bengal and Assam, as also of the Nilgiri hills. The plants are usually 
raised under what is called the bush system, the standard or tree system 
being hardly if ever seen in these localities. It is, in fact, only in Bengal 
that shrub mulberries are produced systematically and at a cost of Rs. 20 
to 25 per higha (one-third acre). There is but one advantage of this 
system, namely that the leaf produced is preferred by the chhotapalu in- 
sect. Mukerji strongly recommends that mulberry trees should also be 
grown within or around the plantation, and for that purpose he suggests 
M. alba, var. atrojyurptirea. It is a fast-growing plant ; the leaves 
are large and thick and at the same time smooth, tender and succulent. 
M, serrccta, Roxh. (the Icarun or himu), M. Icevir/afa, Wall, (the 
himhu and tawpwesa), though wild, the former on the western and 
the latter on the eastern Himalaya and the mountains of Assam and 
Burma, are not to any material extent employed as food for the true 
silkworm. 

Buchanan-Hamilton {Stat. Acc. Binaj., 210-3) gives particulars of 
the method of cultivation of the mulberry and the feeding of the worm 
that prevailed in Bengal during the closing decade of the 18th century. 
In the volume of official papers on the cultivation of mulberry, issued 
by the Bengal Board of Trade from 1813 down to 1836 (Z.c. 63-113, 
130-163) will be found a special report by Roxburgh entitled Observations 
on the Indian Mulberry Tree, M. indica, Linn. [l.c. 69-71), and also a 
similar paper by Wallich {l.c. 130-3, in which he describes M. indica, 
M, atropurpurea, M, leptostach(fa and M. ^errata. These re- 
ports give a full record of the early experiments at improving the Indian 
silk by the production of better food for the worms, and are exceedingly 
instructive and valuable. Mukerji {Handbook of Sericult., 1899, 1-4: ; 
also Monog., l.c. 5-9) deals with present methods and opinions. “ All 
varieties of mulberry are not equally suited,” he says, “ for rearing every 
kind of silkworm. The mulberry tree which we usually see in gardens, 
which yields large-sized black- coloured and luscious fruits is M, nigra. 
The leaves of that tree are rather coarse and not quite suitable for rearing 
silkworms.” He then says that if the chhotapalu worm be reared on 
M. nigra it readily takes the disease flacherie, and the other forms of the 
insect, if reared on the black mulberry, yield a less proportion of silk and 
that of an inferior quality. Mukerji then adds that M, imilticattUs may 
be regarded as the best for rearing silkworms. He doubtless means the 
Chinese and Philippine plant described by Perrotet, and which Rafinesque 
discusses in detail. \Cf. American Manual of Mulberry Trees, 1839, 64-6 ; 
also FI. N. America, 1836, pt. iii., 48.] The attention of the Madras 
Government was drawn to this species of mulberry by Col. Sykes in 1839, 
and a supply was procured by Wight and grown in the Horticultural 
Society’s gardens, Madras, about 1840, and a little later was taken to 
Bangalore and the Nilgiri hills. The leaves are large and tender. They 
are thick but not coarse. The tree grows fast and attains a greater 
height than other varieties. The internodes are short and the yield 
of leaf accordingly high. It is doubtless one of the many varieties or 
races of M, idha. As a curiosity it may be added that the American 
Osage orange {Madura aurantiaca, Nutt.) has been introduced into 
India and found useful for rearing mulberry silkworms of all kinds. 
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But in tile early stages of tlie life of tlie worm it may he fed on the 
tender young leaves of the pipal [Ficus religiosa). This fact is of 
considerable practical value when in spring the mulberry of Bengal is in a 
backward state. 

Diseases of Diseases of the Mulberry , — ^Mukerji [l.c. 121-7) discusses the diseases 

yCnlberry. which the mulberry trees are liable. The most serious appears to be 

tukra. This is caused by a minute scale-insect [Factylopius hromelim), 
“When attacked by this disease the leaves become curled up and the tender 
shoots swollen. When eaten they are shortly after voided by the 
silkworms, and if consumed to any material extent cause flacherie or 
uuJcra. grasserie. Tukra accordingly does much harm to the silk industry from 

January to June, and the only cure is the application of kerosene emulsion. 
mcha. Another somewhat similar disease is known as naicha. This is also caused 

by a member of the Coccid^. It would seem the case that bush mul- 
berries are much more liable to these diseases than tree mulberries. 
Mukerji observes that all the silk districts are not equally afiected by 
Consequences. tukra. In MuTshidabad it prevails to such an extent that if it had not 
existed, there could have been obtained at least a third more leaf and 
therefore a third more cocoons. In Malda, Birbhum and Bogra very little 
damage is done by tukra — due possibly to greater intelligence in cultiva- 
tion. Tree mulberries once started require little attention and are much 
less affected by dry, hot weather or disease. 

Butler [Agri. Journ, Ind., ii., pt. i., 97-8) gives useful particulars 
fungal Disease, regarding a fungal disease seen on the mulberries of Kashmir. The State 
plantations near Srinagar had been seriously attacked. The disease is 
found on old trees without causing appreciable damage, but does great harm 
to the young plants in the nurseries. It attacks the seedlings in their 
second and subsequent years, does not kill them outright, but they have 
to be cut back below the diseased parts, thus losing several years’ growth, 
even if they are not attacked again. The disease is caused by a parasitic 
fungus [Coryneurn mori) which invades the wood or the branches, 
and comes to the surface to form spores. Butler adds, after his detailed 
Introduced description of the fungus, that it has previously only been found in Japan, 

lom Japan. where it was first described in 1904. It is thus probable that it was intro- 

duced into India during one of the attempts made to apply Japanese 
methods in Indian sericulture. 

Rent of Rent of Mulberry Lands . — Some share in the decline of the Bengal 

Land. industry has been attributed to the high and differential rents charged 

for mulberry land. Insufficiency of nourishment, due to dearness of 
mulberry-leaf, was, it has been said, one of the chief causes of the low 
yield and low quality of the silk. But Mr. Finucane (in an official paper) 
utemative argues that the land usually placed under mulberry is valued for growing 
sugar-cane, tobacco, potatoes, and that accordingly if mulberry cannot 
hold its own' in popular favour against these and such like crops, it would 
be unwise and pernicious to “ prop it up by factitious encouragements.” 
He then continues, “ There can be no doubt that the rates of rent for high 
land on which mulberry is grown are higher than for low rice land, which 
is of a different quality ; but the real question is — ^are the rates charged 
jpedai Bents, when mulberry is ^own, higher than the rates which would be charged 
for the same land if sown with sugar-cane or potatoes or other upland 
crops ? ” He then answers that question by showing that in some districts 
an illegal practice does prevail of charging special rates for mulberry 
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mltivation. But the position of a&irs is summed up by the opinion that 
uch special rents are not general, and that they have “ not really had 
Quch effect in bringing about the depression in the silk industry in Bengal.” 

Diseases and Enemies of the Mulberry Silkwor . — From 1865 to 
.870 Pasteur devoted himself to the study of the diseases of the silkworm, 
ind the remedial measures which he recommended have since been not 
>nly widely adopted in Europe but throughout the silk-rearing regions of 
he world. Even in India, thanks to the energy of the late Mr. N. G. 
ilukerji and his coadjutors, the selection of seed by the aid of the micro- 
cope has become an every-day practice of the ordinary cultivator, who 
aay be said fully to recognise the value of specially selected seed in the 
urtailment of disease. A voluminous official correspondence exists in 
he Annual Reports of the Bep, Land Rec, and Agri, and in the Proceedings 
•/ the Govt, of Bengal on the subject of the diseases of the silkworm, 
ispecially the papers for 1894 and 1895. 

The chief diseases are : — 

(а) Pebrine. — This is known in Bengal as kata, or, in an aggravated form, 
all, and characterised by the presence of microscopic corpuscles of an oval 
hape found within the tissues of the worm, but also in the moth and egg. Though 
lot always fatal, this disease damages the quality of the silk very greatly. Be- 
idos being contagious, it is also hereditary. The cure is to breed only from eggs 
aid by healthy females (established by a microscopic examination) and general 
anitary precautions to prevent infection. This is the worst of all the diseases, 
nd, according to Mukerji, it was unlmown in India twenty-five years ago (iJ.c. 
:2, 63“4). The final conclusions and recommendations deserve to be most 
arefully considered and enforced. [Cf. Fisher, Ind. For., xv., 165-7 ; Arbousset, 
)n Silk and Silkworm (Engl, transl.), 1905, 203-5.] 

(б) FlacherJe or Qatine. — This is known in Bengal as kata shira or ahalfa, and 
3 characterised by the presence of “ chain ferment within the digestive tract 
•f the worm and pupa.” The disease is contagious, and to a certain extent 
loreditary, in that the larvae of moths that show symptoms of fiacherie have a 
►redisposition to the disease. The remedy is as above, namely, for breeding 
►urposos to reject all eggs obtained from moths found by microscopic examina- 
ion to manifest signs of the chain ferment. \Gf. Mukerji, l.c. 95-109 ; Fisher, 
.c. 167-9; Arbousset, l.c. 206-11.] 

(c) Muscardine. — This is known in Bengal as chuna (or chund-kHi) — a name that 
adicates the resemblance to lime — and is caused by a fungus, which appears 
,B a white effiorescence on the body of the, worm some hours after it has died 
>f the disease. It is contagious but not hereditary, and though the affection 
aay be so slight as not to interfere with the spinning of the cocoon, the chrysalis 
,lmost invariably dies, and thus never emerges as a moth. The dise e is spread 
ly the spores produced on the efflorescence, so that the speedy removal of all 
Lead worms is an efficient preventive to a dangerous outbreak. Next to purine 
his does the most harm in Bengal. [Cf. Mukerji, l.c. 74-87 ; Fisher, l.c. 167 ; 
^bousset, l.c. 195-202.] 

(d) Orasserie. — This is the disease known in Bengal as rasa. It is of little 
mportance, and is never hereditary. Following muscardine, it does, however, 
onsiderable damage to the worms in Bengal. In Europe it is not looked upon 
IS serious, but in Bengal it becomes often epidemic. It invariably follows a 
leavy downpour of rain, if that succeeds to a long period of drought d high 
emperature, especially if the worms be then in their last stage of growth. Worms 
ed on mature leaf first, and tender leaf afterwards, are liable to take grasserie. 
Che means of checking the disease is the propagation of, large mulberry-trees. 
Whenever there is a sudden shower of rain, leaves from trees, not shrubs, should 
>e given. [O/. Mukerji, l.c. 87-95 ; Fisher, l.c. 169-70 ; Arbousset, l.c. 192-4.] 

(e) The most serious pest is the Tachinid fly, homUyois {Ind. 

^us. NoteSf i., 83-8). This parasite lays its eggs upon the body of the worm, 
[hose eggs on hatching produce a grub that lives within the body of the worm 
nd finally kills it. [C/. Mukerji, 2.C. 112-21.] 

Influences of Climaie. — ^It may be briefly said that in no es ntial feature are 
he mulberry worms of India different (as far as liability to disease is concerned) 
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from those of Europe, America or the Colonies. Perhaps the chief difference 
lies in the climate enfeebling the insect by causing it to produce too many 
broods in the year. But the prevalence of certain of the above-mentioned 
diseases uncontrolled is doubtless the chief cause of the decline of the Bengal 
industry. Mukerji {l,c. 41-53), in an introductory chapter, discusses the general 
aspects of the diseases of the Bengal worm, and makes many highly practical 
recommendations. About 60 per cent, of the silkworms, he says, die imme- 
diately after spinning a cocoon and after having eaten the full quantity of leaf. 
On this account the silk-rearers have for the past twenty-five years or so (in 
other words, subsequent to the appearance of 'pehrine) been steadily giving up 
their ancestral craft and taking to ordinary agricultural pursuits. There would 
seem no great reason why this wave of unpopularity could not be stemmed 
by vigorous efforts to assist and educate the rearers in the methods essential 
to the control of the plague. 

Mukerji gives many interesting details (Z.c. 128-50) regarding the construction 
of rearing-houses, where the selection and improvement of stock might be con- 
ducted, and the elimination of disease by the microscopic selection of eggs. The 
grainage, he urges, should be established close to a large tank or river ; should 
be surrounded by mulberry trees ; should be one mile away from cocoon- 
rearing villages, filatures or cocoon godowns ; and should be in a village where a 
sufficient community exists conversant with the picking of ripe worms, handling 
moths and planting mulberries. It is not possible to conduct sericulture under 
hired labour, if the workers are not drawn from the hereditary silkworm rearers. 
This point is of vital importance, as it takes many years’ careful training to acquire 
the expert Imowledge essential to success. 

JI. THE WILD SILKWORMS— THE SATURNIID^. 

Out of the long lists of wild insects that have been published by writers 
on this subject, only three Indian and two Chinese and Japanese species 
are of commercial importance. These are : — Indian-To^ar silkworm, 
Anther cea papJiia ; the Muga, A. assama ; and the Eri, Attacus 
rich^i : Chinese- Anthercea pernyi : and Japanese-ikfw^a, 
Anthercea yammnal. The last two insects are only mentioned here 
because they come into trade in opposition to the corresponding Indian 
insects, and on that account have been classed by the trade as forms of 
tasar and muga silks. 

II. A thep p hi , Linn. ; {A. mylitta, Drury) ; Hampson, 
Fa. Br. (Moths), i., 18; Kumphius, Herb. Amh., 1750, iii., 115, 
t. 75 ; Petiver, Opera. Hist. Nat., 1767, i., t. v., f. 9 ; Eoxburgh, Trans. 
Linn. Soc., 1804, vii., 33-42, t. 2 ; Geoghegan, Silh in India, 1880, 139- 
50; Dumaine, Journ. Agri.-Hort. Soc. Ind., vii., 1886, 286-78, 327-30; 
Wardle, Wild Silks of Ind., 13-28 ; Watt, Cat. Calc. Intern. Exhib., 1883-4, 
hi., 74-87 ; Cotes, Ind. Mus. Notes, 1890, i., 157-62 ; Resolution of Govt. 
C. Prov., Agri. Ledg., 1893, No. 9; Hailey, Monog. Silk Indust. P&., 1899, 
1-4 ; Edgar Thurston, Monog. Silk Fabrics of Madras, 1899, 19 ; Mukerji, 
Handbook of Sericult. in Ind., 178 ; Yusuf Ali, Monog. Silk in XJ. Prov., 
1900, 4-7 ; Dewar, Monog. Silk Fabrics C. Prov., 1901 ; Mukerji, 

Silk Fabrics Beng., 1903 ; also Report on an Inquiry into State of Tasar 
Silk Indust, in Beng. and G. Prov., 1905 ; Hanausek, Micro. Tech. Prod. 
(Winton and Barber, transL), 1907, 148-9. 

Tasar silkworm of India, a name which in English commerce is often 
written "‘^tussur^'* or “ and in Erench tussore.^'^ It is usually 

said to mean a shuttle, and to be derived from tasara or trasara'm Sanskrit, 
but neither of these words are employed by the older authors to designate 
a"’ particular form of silk. Mr. A. Yusuf Ali points out that the letter 
t ” in the word for shuttle is the soft dental, while in the word tasar 
silk it is the sharp palatal “ t ” — ^two letters that are not often inter- 
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changeable. The English rendering tussur (if pronounced toosoor) would 
be quite unintelligible to the Natives of India. Equally absurd are the 
renderings tussah, tusseh and tusJia, \Cf. Milburn, Or. Comm., ii., 158, 

244.] 

Eumphius gives an interesting account of this insect, and appears Early Records, 
to be the first European to call it tasar (or, as he wrote it, tesser), and the 
word must even then (1691) have been well known, seeing that he was 
able to contrast the insect of the Moluccas with that of Bengal. James 
Petiver (who died in 1718) gives a picture of the cocoon, and speaks of 
obtaining specimens from Madras through Edward Bulkley and Sam 
Browne. [Of. Phil. Trans., 1701, No. 271, 843 ; Yule, Diary of William 
Hedges, ii., app. cccxx.] But an even earlier usage of the word denotes 
a fabric of striped silk and cotton, the silk being either tasar or muga. striped Eabrics. 
Thus, for example, in the Ain-i-Ahhari (1590) we read of tasar selling at 
Rs. ^ to Rs. 2 a piece. 

Other vernacular names are used to denote this insect, or, rather, special other Namea. 
forms of it. We read of the tasar found in Bengal on the 6er-tree 
(Zizj/phiis) being called bughy ; that found on the asat?.-tree [Ter ml- 
nalia) being the jarvo ; in Manbhum, the tasar insect is known as daza, 
daba, and in Santali it is lumam, lumang ; in Bhagalpur and Dinajpur 
(according to Buchanan-Hamilton) it is ja7'U ; in the United Provinces 
it is hoa (cocoon), and the insect that lives on the her is called kuswari, 
and that on the dsan the tasar ; and in Assam it is often distinguished 
as the hathura, while in the Deccan the name Jcolissura is sometimes given 
to it. Roxburgh calls the insect bughy, and the silk spun from its cocoons 
tusseh. 

Habitat and Races. — According to Sir George Hampson it is a native Races, 
of China, India and Ceylon. It may be spoken of as a denizen of the 
upland forests inhabited by the Santhal, the Kol, the Khond and the 
Gond, extending west and south-west of the Gangetic alluvial basin. Distribution. 

In other words, commencing at the Rajmahal hills, it stretches through 
Karackpore, Chota Nagpur, Orissa, the Central Provinces, the Northern 
Circars to Hyderabad. It has thus the Ganges for its northern boundary, 
the Godavari for its southern, the coast ranges of Orissa to Ramgar in 
Hyderabad for its south-eastern, and the Nerbudda river and the Kaiinor 
mountains for its north-western boundary. But it crosses these limita- 
tions at various points, as, for example, it passes the Ganges and enters 
Nepal, Sikldm, Assam, Manipur and Chittagong. It has also been re- 
corded in Mysore. Beyond the special tract indicated, it is everywhere 
else more a curiosity than a commercial product. 

There are several varieties or races of this insect [Fa. Br. Ind., l.o. 19) : chief Forms. 

“ The form mylitta is the most yellow ; is pale brownish- 

yellow ; nebulosa greenish-brown, clouded with fuscous as far as the 
postmedial line ; while cinyalesa, from Ceylon, is a dark brownish-yellow 
form.” 

Se i-do estication. — The term domestication can hardly be applied emi- 
to the method of rearing this insect pursued in India, and still in many 
localities it is not strictly speaking wild. The chief districts of production 
arejjBhagalpur, Chota Nagpur and Orissa in Bengal, and Chattisgarh, 

Nagpur, Nerbudda and Jabbalpur in the Central Provinces. But the 
experiments performed some years ago at Poona proved that, so far at 
least as Western India was concerned, the expectations often advanced 
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of greater success frora special cultivation over restricted areas, as com- 
pared with collection by the ordinary method from wild sources, were 
misleading. The semi-domestication that ordinarily prevails is to en- 
deavour to grow (or rather to encourage the natural growth), within a 
certain tract of country, the tree or trees on which it is intended to rear 
the insect. The seed cocoons are collected from the jungles and tied on 
to the trees. Thereafter men and boys, armed with pellet-bows, guard 
the insects, as far as may be possible, against their enemies — chiefly flocks 
of birds that would greedily devour the caterpillars. In some few localities 
specially selected cocoons are reserved from last year’s supply for the 
purpose of seed, and it is even occasionally the practice to allow the moths 
to make their escape from the cocoons under conflnement, and to retain 
the females as prisoners in a position where they may be visited by the 
wild males, and thereafter to tie the little cages or baskets containing 
the eggs on to the trees. But it has been proved beyond dispute that 
the worms will not feed properly in captivity. The pairing of the moths 
and the production of the eggs may be accomplished under cover but the 
feeding must be done in the open air. Moreover, the worms are very 
timid, and must not be disturbed while feeding. In some localities 
they are carried from one tree to another when the supply of leaf runs 
short, but even this degree of interference is resented, and the worms 
seem never to form proper cocoons when any such interruption has oc- 
curred during the vigorous feeding stage. 

For more than a century continuous efforts have been made in India to 
improve and extend the traffic. In 1796 Michael Atkinson (a correspondent 
of Roxburgh’s) wrote : “ This species cannot be domesticated. I am informed 
that the Natives cannot even retain any of it for seed. The hill people say 
that they go into the jungles, and under the hyer and asseen trees they find the 
excrement of the insects ; on which they examine the trees, and on discovering 
the small worms, they cut ofl branches sufficient for their purpose, with the 
young brood on them ; these they carry ofi to a convenient situation near their 
houses and distribute the branches on the asseen tree in proportion to the size 
thereof, but they put none on the hyer^ The Board of Trade of Bengal published 
in 1819 a series of reports on the “ titssah ” silk, one of which is entitled Modes 
of rearing the Qutis [gootee = cocoon). ‘‘ The seed is purchased from the jungle 
people, who collect it in August. Plots in the forest are appropriated for rearing 
where the ashan, sal and sejah trees predominate, particularly the first, which 
constitutes the best food. These spots are carefully cleared of other trees and 
shrubs annually. Just before the perforation, the seed cocoons are tied on to 
the trees. The rearers live in huts erected on the plot, keeping guard night 
and day with pellet-bows to drive away kites, crows and other birds.” 

These two passages may perhaps suffice to show that a century ago the system 
pursued was in every detail that followed to-day. But, as already mentioned, 
some thirty years ago Major Coussmaker conducted, on behalf of the Government 
of Bombay {Admin. Rep, Bom6., 1876-7, 172; Coussmaker, Rep., March 14, 1883), 
extensive experiments in order to ascertain how far the Native system might 
be simplified and improved. He made many important discoveries and solved 
most of the obscure problems of the life-history of the insect, but at the same 
time his results demonstrated conclusively that in Poona at least, the insect 
could not, under any degree of domestication, be reared profitably. Accordingly 
his final report expressed the opinion that systematic tasar silk-growing would 
not pay. Another practical investigator, Mr. W. Coldstream, though he formed 
a slightly more favotirable opinion than Major Coussmaker, admitted that the 
future of the industry would depend on whether it could be made to pay. Cold- 
stream, moreover, worked with a view to discover if tasar silk production could 
be engrafted on the village industries of the Panjdb, rather than the establish- 
ment of a large commercial industry. Mr. H. C. Cookson wrote a monograph 
on The Silh Industry of the Panjah (1887), which republishes, as an appendix, 
Coldstream’s report of his experiments. Later on a second monograph on The 

1004 



FOOD-PLANTS OF THE TASAE 


ANT 


fi 

^APAP lA r 

\V Crops 

Silk Indibsiry of the Panjab was written by W. M. Hailey (1899), which once more 
reviewed Mr. Coldstream’s experiments. 

The insect lives essentially in the forests remote from the railways and centres iTorest insecST^ 
of commerce, and in tracts of country unsuited to European life. Even to the 
Natives, the occupation of tasar silk rearing can hardly be viewed as a favourite 
one, for in addition to having to leave their homes and to take up temporary 
residence in the jungles, they have to submit to austerities enjoined by religion 
that make the occupation a punishment rather than an enjojunent. Moreover, Occupation a 
the advances of agricultural occupation are daily pressing the area of possible tasar l^unishment. 
silk production farther and farther away, hence it can easily be understood why 
the cocoons, even when collected from purely void sources, can hardly be con- 
veyed to the nearest railway station at a price at all likely to command a ready 
sale. Mukerji suggests that the most practicable way of introducing the tasar- 
rearing industry in a new locality is to settle a number of Sonthal families, ac- 
quainted with this industry, in the new locality. The Sonthals have a here- Sonttalstho 
ditary affection for the tasar caterpillar and certain notions regarding its treat- Hereditary 
ment, acquired from childhood. This affection and these notions enable them 
to watch patiently the worms all day and at all seasons. They have also the con- 
viction that they are personally liable to supernatural visitations boding evil if 
they neglect any of their traditional rules regarding tlie rearing of tasar silkworm. 

All this is quite different with the Chinese tasar pernyi). It is a Chinese 

native of the warm temperate tracts of Cliina, feeds on oak-leaves (see p. 912), and Tasar. 
has been semi-domesticated for centuries. Moreover, it is a bivoltine insect ; that 
is to say, it gives two crops in the year. A domesticated insect that can be reared 
with ease on a plantation within an accessible locality can hardly help proving Advantages, 
more profitable than a wild one, the collection of the cocoons of which over an 
extensive inhospitable tract of country entails considerable labour and expense. 

The capabilities of a, %iernyi in China are as different from those of a. paphUi in 

India as y two subjects of inquiry could possibly be. The one is a denizen 

of a salubrious and invigorating richly cultivated temperate country, the other 

of enervating tropical jungles infested with disease and ammals inimical to Disadvantages. 

human life. The inhabitants of the one country are industrious and energetic, 

of the other apathetic and enslaved by religious restrictions and obligations that 

make the collection of tasar cocoons* distasteful and unpopular. It is one thing 

to say the insect is “ foimd in the forests of all parts of the Indian continent and 

to be had for the trouble of collection.” It is quite another matter to make 

that wild insect tractable to the necessities of commerce, or even to overcome 

the religious prejudices of the agents who have to be primarily employed in 

the development of the trade. 

POOD^PLANTS OF THE TASAR WORM, — The following are the cliiof trees Pood- 
on which the Indian tasar silkworm feeds : — plants. 


Anogeissus latifolia, dhaura (pp. 
70-1). 

Bassia latifolia, mahua (pp. 116-7). 
Bauhinia variegata, hanchan (p. 121). 
Bombax malab ' cum, semul (pp. 1 68- 

9 )' 

Careya arborea, kurrdn (p. 269). 

C 'ssa C andas, haraundd (pp, 270- 

Celastrus paniculata, rmil Icangni (p. 
292). 

Chloroxylon Swiete ’a, Ullu (p. 294). 
Bodonsea viscosa, sanatta. 


Ficus Benjamina, nandruh. 

F. religiosa, wat (pp. 638-9). 

F. retusa, kamrup. 

LagerstrcBmia iudica, teUnga-china, 
L. parviflora, bdldi (p. 701). 
Ricinus communis, arund{-p. 916). 
Shorea robusta, sal (p. 916). 
Tectona grandis, sagun (p, 1070). 
Terminalia Arjuna, arjan. 

T. belerica, bhaird. 

T. Catappa, jangli-hadam, 

T. tomentosa, an, saj (p. 1073). 
Zizyphus Jujuba, her (p. 1144). 


Eugenia Jambolana, jdman (p. 626). 

Crops of Tasar. — The tasar silkworm has generally two crops, but Crops, 
instead of being "bivoltine in its wild state, it is most probably quadri- 
voltine. According to the Kev. Dr. Campbell, there are often three crops. 

The cocoons’'are procured in May and June, from persons who collect them s om. 
in the jungles.' The larger ones are generally female and as much as 
8 to 10 cowries apiece are paid for these, while the smaller male ones fetch 
much less. From these moths emerge, and the 1st crop of caterpillars 
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spin cocoons in September ; 2nd crop (a small portion of 1st) emerges in 
October and spins cocoons about January ; tbe 3rd crop, moths emerge 
from cocoons of the 1st and 2nd crops about June, which brings us back 
to the first crop again. A proportion of the September cocoons only 
emerges in the following August. 

TECHNICAL I^BPORTS, — H. J. S. Cotton, editor of The Statistical Beporter 
(1876, i., 91-3), wrote a paper on the Development of the Tasar Silk Industry ^ in 
which he reviewed the information available up to that date regarding the 
reeling, bleaching and dyeing of this silk. A gentleman at Lyons had in 1872 
invented and patented. Cotton tells us, a process which he cla,imed to have solved 
these difficulties. Sir Thomas Wardle also discovered a process of dyeing tasar 
silk in brilliant colours, and of giving it the lustre of Chinese silk. Mention was 
at the same time made of a patent taken out by Messrs. Gaddum and Bosshardt 
of carding the silk of different cocoons. About the same time, Mr. Jules Deveria 
of Rampur Boalia announced that he had discovered a process of reeling tasar 
on the ordinary filature. 

The Government of India in a Resolution, dated November 23, 1875, fur- 
nished particulars of the more important investigations that had been conducted 
both in India and Europe. The chief difficulty depends on an inherent defect 
in the filaments spun by the worm. It is explained that the silk is produced by 
the insect from a double spinneret, and that the resulting filaments are not parallel 
but spirals that touch each other at the exterior points of their curves only, and 
are held in that position by the natural gum in which exuded. It is to this 
peculiarity that some of the special properties of tasar silk, such as its elasticity, 
are due. It is necessary that the degree of oroissure should be exerted to bring 
the filaments into a round thread. This could only be obtained in fully equipped 
filatures, and nothing but steam could ensure the uniformly high temperature 
indispensable- At the period here indicated it was accordingly regarded that 
the complete reeling of tasar silk in the form that would command a large Euro- 
pean market could not be accomplished as a village industry. A further Reso- 
lution of the Government of India brings the knowledge of this subject up to the 
date of February 1879 ; the Resolution and its enclosures will be found re- 
printed in the Indian Forester (1879, v., 77-101). Cotes brought the information 
up to the date of 1890, and furnished most admirable illustrations of the worm, 
the male and female moths, and the cocoons. Mukerji {Handbook of Sericult., 
India) afforded much useful additional information regarding tasar, but he 
may be said to have been specially concerned to make the merits of the Japanese 
and Chinese worms known. Dewar, on the other hand, observes that the mere 
fact that tasar rearing, spinning and weaving are village industries, often com- 
bined with agricultural pursuits, gives them an interest to the administrator. 
The aboriginal or low-caste people who rear the tasar worm and gather the 
cocoons live in the most remote and jungly villages. The weavers form com- 
munities in the towns which are not too far from the jungle tracts. Dewar 
remarks, in his chapter devoted to the history of tasar, that the earliest record 
of its appearance in the Central Provices “ would seem to be that of Chanda 
district, where in 1775, under the Mahrattas, the monopoly of rearing silk- 
worms and making toar-silk was farmed out by the ruling power, just is 
still done in some Feudatory States.” Sambalpur and Chanda are the chief 
districts in the production of tasar, with Raipur and Bil pur taking good second 
places. During the latter half of the 19th century the Government of India 
made repeated efforts to extend and improve the production in the Central 
Provinces, hut with little practical results. Dewar reviews the various efforts 
that were put forth, and his Monograph will be foxind of special value and 
interest in that respect. Paranjpe {Ind. For,, 1902, xxviii., 192-6) gives a 
sketch of the life-history of the tosar- worm in Bhandara. 

Mukerji {Monog,, Z.c.) observes that there are several classes of cocoons which 
go by the generic name tasar. Those recognised in commerce, according to the 
quality of their silks, are; — (1) The Yamamai cocoon of Japan 
yanianiai) ; {2) the China tasar (. 4 ,. pernyi) ; (3) the muga of Assam (. 4 . (issa^iia) ; 
and (4) the Bengal tasar (4. All the other wild silks, he tells us, are 

in Bengal grouped imder the name hharuas. Of the commercial forms mentioned, 
the Bengal tasar has the greatest length of fibre, though it is inferior to that of 
the other three. The Yamamai is so highly prized in J apan that, by law, capital 
punishment may be meted out to any person exporting the seed-cocoons or eggs. 
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The silk afforded by its cocoons is almost as good as mulberry. The China China Tasar, 
tasar cocoon is smaller than the Bengal, and the average length of its fibre is 
650 metres as compared with 700 metres in Bengal. The amount of waste 
is much greater with the Bengal than the China, though the amount of silk is 
higher — 8 per cent, in Bengal tasar, as compared with 5 per cent, in China tasar. 

“ The Bengal tasar cocoon has a few other advantages over the China tasar Indian Tasar, 

cocoon. The tenacity of the ‘ have ’ (^.e. the double fibre as it comes out of 

the mouth of the silkworm) is 28 J grammes, as compared to 18 grammes, which 

is the tenacity of the have of the China tasar. The elasticity of the have is 21 J 

per cent, as compared to 19 per cent., which is the elasticity of the have of the 

China tasar. The Bengal tasar also loses less of its weight in bleaching ; China 

ioaar losing as much as 21 per cent, wliile Bengal tasar loses only 11 per cent. 

The Bengal tasar is, however, more difficult to bleach and dye than the China 
tasar. 

Indian Results. — Mukerji [Kept. Inquiry into the State of the Tasar Silk Indust., Teclmical 
Beng., 1905) tells us that he visited all the more important centres of tasar pro- Reports, 
duction and manufacture and discussed personally with those interested the issues 
of importance. The report opens with the following : — The tasar silk industry is 
declining almost everywhere, although the demand for tasar cloths has been on the 
increase in Bengal, owing to the general revival of sericulture in this province, 
which has brought into prominent notice tasar cloths as well as sill^: cloths.” He 
then enumerates the chief centres of tasar manufacture, and concludes that there 
are 6,500 families of weavers, or nearly 25,000 individuals, more or less dependent Number of 
on fa^ar-weaving in Bengal. Of the Central Provinces, he remarks that it is Weavers, 
purely a village industry, except in Sambalpur and Bilaspur, but that there are 
probablj- not more than 2,500 tasar weavers all told. The weavers, he explains, 
are entirely dependent on a supply of cocoons for the continuance of their in- 
dustry, but that the rearers are agriculturists who give but a portion of their 
time to the production of cocoons, and the number so engaged fluctuates very 
greatly. Roughly, he estimates that the number of persons concerned in tasar- 
cocoon rearing may be about eight times the number of those engaged in tasar- 
weaving. There would be in Bengal, therefore, by that estimate, 200,000 
persons, and in the Central Provinces 20,000 persons who obtain at least some 
portion of their annual earnings from tasar silk. 

Mukerji then concludes with numerous practical deductions, amongst which Practical 
the following may be mentioned : — Conclusions. 

(1) That the wild cocoons are the richest in silk. 

(2) That Singhbhum is the district best suited for to^ar-silk rearing. Further 
that the wild harra muga worm of that district is the best of all, followed by the 
muda muga, also of Singhbhum, then by the muga of Mourbhanj. 

(3) That even in the wild state, Chanda and Bhandara cocoons are inferior 
to those of Raipur, Bilaspur, Sambalpur, and of the Bengal tasar districts, while 
the home-grown cocoons of Chanda and Bhandara are the worst of all. 

(4) That the deterioration is more marked in the case of ha/nela than in 
muda cocoons. 

(5) That the main cause of the decline of the industry is the disease known 
as grasserie, which affects weak worms more than strong ones, and worms feeding 
on low bushes more than those feeding on high branches of trees. 

(6) That grasserie being caused by irregularity of season, such as heavy 
showers following long-continued drought, it cannot altogether be avoided even 
by the use of good seed. 

(7) That degeneracy of tasar worms runs mainly along two lines, inferior 
cocoons (small size and flimsy in structure) being purposely reserved for seed, 
owing to the superior cocoons fetching a higher price ; and semi-domestication 
and the use of home-grown cocoons for seed instead of wild ones. 

(8) That the cocoon-rearers are sometimes helpless, as wild cocoons are often 
not readily found. 

Lastly, as measures calculated to revive the industry, Mulcerji proposes the Eevivaiof 
establishment of two model toar-rearing nurseries in Bengal; the propagation of l^iclustry. 
ewan trees in the iasar village areas ; and the reservation of certain 

forest tracts for the wild stock only from which the model establishments would 
periodically obtain fresh seed supplies. With a statement of continuous research 
and of vigorous efforts, such as that implied by the numerous reports thus briefly 
indicated, it can be hardly fair to aflirm that the backwardness of the Indi 
industry is a direct expression of the apathy of all concerned. 
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MANUFACTURE OF TASA/^.—Mukerji {Monog., Ic., 1903, 104) 
points out that it is strange the cocoons should he gathered in the 
jungles of Singhbhum, Manhhum, Sonthal Parganas, and even of Assam, 
and brought down to the filatures of Murshidabad for reeling. To secure 
improvement the ^asar-silk reeling and weaving industries should, as far 
as possible, be estranged from the corresponding mulberry industries, and 
be developed on their own lines. There should, for example, be no diffi- 
culty in establishing tasar factories in tosar-growing districts, where labour 
and fuel (both coal and wood) are abundant and cheap. He then adds, 
‘‘ A tasar reeling and weaving company organised on European principles 
and working in the tasar-growing districts is likely to have a very 
prosperous career before it.” 

In exemphfication of these views he then deals with the industry 
district by district. Of Mubshidabad, he says the tasar cocoons are 
reeled in European filatures, chiefly at Bajarpara and Narayanpur 
factories. Of Hughli, Jahanabad Sub-division, he speaks of some 350 
families being engaged in tasar and mixed tasar and cotton weaving. 
Of Bardwan, tasar spinning and weaving are carried on by some 228 
families. A certain amount of weaving is also practised for which yarn 
is imported. Of Midnapub, he observes that cocoons are found in the 
jungles, especially at Mourhhanj and Dhalbhum — the hardest kind are 
preferred. The cocoons are reeled locally and also spun and woven. Of 
Birbhum, he says the tasar industry is followed by some 300 families, 
the cocoons being reeled and the cloth woven locally, Bankura has 
long been famous for its silk industry, but the tasar manufactures are 
not very extensive. The most important fabric produced is known as 
kethe. This is made from pierced cocoons, is coarse but cheap. Of 
Bhagalpub, the cheap hafta cloth is far better known than the kethe of 
Bankura. About 2,000 weavers (both Hindu and Muhammadan) gain a 
livelihood by producing various tasar textiles. The cocoons are imported 
from the Sonthal Parganas, etc., and sold at Nathnagar at rates of 80 
to 250 to the rupee, according to quality — pierced cocoons fetching only 
from 100 to 400 to the rupee. The yield is about one tola of tasar silk 
from 15 to 20 cocoons — and eight to ten tolas of tear silk will bring in 
about a rupee. In the haftas the woof is usually cotton and the warp 
tasar silk. Of the Sonthal Parganas, Mukerji says that the cocoons 
are reared throughout the district for export to Murshidabad — the local 
reeling, spinning and weaving are practised to some extent, especially 
in the Godda Sub-division, Of Hazaribagh, Ranohi and Palamau, 
he remarks that there is no tasar weaving, but that a considerable 
industry exists in rearing and exporting the cocoons. The pages devoted 
to these districts will accordingly be found to contain many useful par- 
ticulars regarding the methods and seasons of the operations concerned. 
Of SiNGHBHU , he remarks that there are only a few tanti (tasar) weavers, 
and the cocoons are reeled by hand by the weavers themselves. The 
dhutis or saris so made are largely exported to Dacca and Lower Bengal, 
and fetch from Rs. 3 to Rs. 4. But if weaving be unimportant, the 
rearing of tasar cocoons is an industry of considerable magnitude in 
Singhb^hum, The tear weaving of Manbhum is, on the other hand, 
of considerable value. There were at the last census 12,911 tantis or 
tasar weavers, and Raghunathpur is the most important centre. The 
tear weaving of Gaya is also fairly important, though the cocoons are 

1008 


Gaya. 



THE MUGA OP ASSAM 


IL.K 

A T RiEA AAA 
uga 

no longer locally produced owing to tlie curtailment of tlie forests. Of orissa. 
Balasore, Puri and Cuttack, Mukerji observes that the industry of 
tasar weaving is not an important one, though the rearing of the worms 
and production of cocoons are largely pursued. 

IIL Anther s , Westw,\ Fa. Br. Ind. (Moths), i., D.E.P., ^ 
20; Hugon, Silh and Silhoorms of Assam^ Proc. As, Soc. Beng., 1837, 

26-37, t. vi. ; Warnford Lock, Journ, Soc, Arts, 1880, 510 ; Geoghegan, ’ „ 

Silk in Ind., 1880, 151-5 ; Wardle, Wild Silks of India, 1881, 55-61 ; 
also in Journ. Soc. Arts, May 1885, xxxiii., 676 ; Stack, Silk in Assam, 

1884, 5-9 ; Rondot, L'Art de la Soie, 1887 ; Cotes, Ind. Mus. Notes, i., 

168-73 ; Allen, Monog. Silk Cloths of Assam, 1899, 3, 10-6 ; also Gaz. 

Assam., viii., 158, etc. 

This is the muga (munga) silkworm of Assam, a name said to have Xame. 
been originally given because of the amber colour of the fibre, and hence 
frequently used to denote any wild silk — thus eri~muga, tasar-muga and 
katkari-muga. It is met with chiefly in Assam, but its area extends east 
to the Naga hills, including Sylhet and Cachar, and south to Tippera nistribution. 
and the mountains of Burma. It has also been recorded as far to the 
west as the valleys of Kumaon and Kangra, and a special insect mentioned 
from Pondicherry, and named A, perotteti, has been accepted as a form 
of muga. 

istoric Records. — It seems probable that the first mention of this silkworm History, 
and of its silk occurs in 1662 in connection with Mir Jumla. But it must long 
anterior to that date have been Imown in India, since Tavernier (Travels Ind., 

1676 (ed. Ball), ii., 281) makes special mention of the Assam silkworms that 
remain on trees all the year; and he does not suggest that fact as being a 
novelty, but rather implies that it was well known. He may, of course, be 
alluding to the tasar silk, but in that case the locality Assam would hardly be 
correct. The collection of ofiS.cial papers issued by the Bengal Board of Trade 
in 1819 makes mention of the ^^mooga” being “the most common and plentiful, 
the thread coarse but winds easily. The gutis are sold direct from the forests.” 

This is mentioned separately from tuasahj terrahi*^ ** bonhunda,^^ “ 

^^huggoy ” and ^^tarroy^^ silks, so that it very possibly was intended to denote 
the muga proper. In the Dictionary will be found numerous references to papers 
by Buchanan-Hamilton, Jenkins, Hugon, Heifer, Brownlow and Stack — all of 
whom have afiorded interesting particulars regarding this silkworm and Assam 
silk generally. 

Do esticaiion , — The muga exists in a state of even more complete Domestica- 
domestication than is the case with the tasar — the eggs are hatched and tion. 
the cocoons spun within doors, and while feeding on the trees the worms 
are carefully supervised and protected from their enemies. When they 
have finished eating they are renioved from the trees and carried ofi to 
the rearers’ houses in order to spin their cocoons. The worm is multi- 
voltine, has five generations during the year, but of these only two or at 
most three are used by the rearers. The people of Upper Assam annu- upper Assam, 
ally import their seed-cocoons from Kamrup for their cold-season and Kanmipseea. 
spring crops owing to the fact that the worm soon degenerates in the 
Sibsagar district, and hence no seed-cocoons are retained from the last 
brood of the season. This is said to be due to the fact that in Lower Assam 
the insect is fed mainly on Litsoea polyanthu,t}ie sualu or howah. [Cf. 
jD.jE'.P., vi., pt. iii., 176 ; AUen, Mowoy., Z.c» 14-5.] 

Food^plants . — ^The muga worm feeds on a fairly extensive series Eood- 
of deaves, the most important being species of laurel, such as the sum, plants. 
Mach ilus ocloratisBima. But other trees may be mentioned r-Cinna- 
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momum ohtusifolitim^ Michelia Champacap Symplocos grandi- 
flora, and several species of Litsoea, In Lower Assam it is also largely 
bred on the sualu, Tetranthera monop etala. The most important of 
these food-plants is the sum [Ini, For,, 1879, v., 35-9, 202-21). 

Life ‘‘history. — The cocoons intended for breeding are placed in trays 
and hung up safely in the house. In a fortnight’s time during the warm 
months, and three weeks in the cold season, the insects come forth. The 
females, recognised at once by their bulkier bodies, are immediately 
secured by a thread passed round the thorax behind the wings and tied 
to a short length of straw hooked on to a line stretched across the room. 
The males are left free, but usually sufficient number consort with the 
female prisoners. Each female produces 250 eggs in three days. All eggs 
laid after then are rejected, and the moth dies about the fifth day. The 
pieces of straw, with their attached eggs, are then taken down and placed 
in baskets, covered with cloth, and the room in which stored is heated in 
winter, but kept dark as much as possible. In summer it is not necessary 
to retain the eggs within doors at all, and the straws may, therefore, be 
carried at once to the trees, due precaution being taken against undue 
exposure to sun, rain or dews. Generally, however, the worms are hatched 
indoors. They pass through four moultings, and, when full grown, measure 
about five inches long. While feeding, if the leaves get exhausted, the 
worms are picked ofi and carried to fresh trees. The worms of their own 
accord, in fact, descend from the tree and are caught by a trap of straw 
or plantain leaves tied around the stem, and thus are easily picked up and 
carried by the attendant to fresh trees. It is said that if placed on a tree 
the leaves of which have akeady been devoured, they refuse to ascend. 
When they have eaten all they desire, the worms are carried ofi and made 
to spin their cocoons in the rearers’ houses. Trees from three to twelve 
years old are considered the best ; older are avoided, as they harbour 
ants, and the lichen and moss on their branches impede the rapid move- 
ments of the worms. But the greatest enemies of the muga are crows, 
kites and many other birds by day, and owls and bats by night ; constant 
watching is thus necessary, and abundant and continuous employment 
thus afiorded to the young, old and infirm members of the family. 

The periods and stages of the insect’s life are as follows : — hatching, 
from 7 to 10 days ; feeding, from 26 to 40 days ; spinning, from 4 to 7 days ; 
resting within the cocoon, from 14 to 21 days ; and life as a moth, from 3 
to 5 days. The variations in time indicated are largely a consequence of 
the season of the year or brood of worm under record. The cocoon is 
fawn-coloured, large, thin, devoid of the suspensor, so characteristic of the 
tasar ; and the short period spent within the cocoon, when taken in con- 
junction with the more tractable habit of the insect generally, makes 
this a very much more desirable form of silkworm than the tasar. The 
cocoon is about If inch long and 1 inch in diameter. In colour it is of 
a golden yellow, but there is usually a percentage of dark cocoons in 
every brood, for which no satisfactory reason has been assigned. 

Reeling and Spinning, — Reeling is simple. The insects within the 
cocoons are killed by exposure to the sun or by fire. Thereafter they 
are boiled in an aUcahne solution. From 7 to 20 filaments are rolled 
together between the palm of the right hand, drawn across the thigh, 
while the left hand works the reeling apparatus. The whole of the 
silk may bc unwound except the innermost layer next to the chrysalis. 
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The quantity of silk afiorded varies according to the brood. The cold- 
weather insect gives the least, and is accordingly usually reserved for 
breeding, only the inferior cocoons being spun. 

No part of the muga cocoon is, however, rejected as useless. The floss 
plucked oS from the outer surface of the cocoon, before reeling is com- 
menced, the shell that remains around the chrysalis , and the cocoons from 
which the moths have escaped in breeding, are all reserved to be carded 
and spun, and the by-product thus obtained is called era and is often 
mixed with the eri silk — the product of the next species (see pp. 1013, 1021 ). 

Manufacture, — The muga silk thread varies according to quality from 
Rs. 8 to Rs. 12 per seer, era or spun thread being sold at half these rates. 
The cloth woven from muga yarn has a bright-yellow colour and a pretty 
gloss. It stands washing much better than any other silk, keeping its 
gloss and colour to the very last. It is usually sold in pieces of 5 yards 
long and 4 feet broad, the price varj^dng from Rs. 1-8 to Rs. 2 per square 
yard. There is no large market where either thread or cloth can be 
purchased, but the headquarters of the industry is the district of Sibsagar 
in Assam, more especially the Sub-divisions of Golaghat and Jorhat. The 
exports are mainly in thread, which go to Calcutta for local consumption 
or for export to Persia — it is too dear for the English and Continental 
markets — the price quoted being Rs. 6 to Rs. 12 per seer. There is no 
means of knowing the total production, but it has been estimated that the 
exports come to about 280 maunds a year. 

The Champa and ezankuri mugas are only the silks of the worm 
obtained from insects fed on the trees of these names — MicheUa 
Chmnpaca for the former and JLitscea citrata for the latter. Moriani 
is the chi6f locality for the mezanhuri'siSk, The cham^a silk seems almost 
quite forgotten to-day, but it was the fine white silk worn by the Ahom 
kings and nobles of Assam in former times. Buchanan-Hamilton (in 
Montgomery Martin, Gaz, of Assam^ 1838, iii., 679-80) speaks of the 
medanggori silk constituting the dress of the higher ranks, “ most of which 
are dyed red with lac but some are white.” XJntil quite recently it could 
be said that the micga silk was the material of dress with the middle 
classes of Assam. 

IV. Att cu piei i, Boisd., Ann, Soc, Entom, Fr., 1854, 755 ; 
Phalcena cynthia, Roxburgh, Trans. lAnn. Soc., 1804, vii., 42-8, t. 3 ; also Soc. 
Arts London, 1806, xxiii., 414 ; Buchanan-Hamilton, Stat. Acc. Dinaj., 214 ; 
Hugon, Proc. As. Soc. Pen^., 1837, 23-6, t. v; Geoghegan, Silk in India, 
155-9 ; Stack, Silk in Assam, 1884 ; Wardle, Wild Silk of India, 48-55 ; 
also Journ. Soc. Arts, 1885, xxxiii., 676 ; Cotes, Ind. Mus. Notes, i., 163-7 ; 
Mukerji, Handbook of Sericult., 1899, 184-94 ; Allen, Monog. Silk Cloth of 
Assam, 1899, 4-10 ; Mukerji, Monog. on the Silk Fabrics of Bengal, 1903, 
138-46. The Eri Silk, Assam Silk, Palma Christi Silk, etc. Tire eri, 
endi, arindi, etc. 

It may be said that commercially this silk is obtained from Assam, 
though Roxburgh and Buchanan-Hamilton speak of it as if in their 
time it had been confined to Dinajpux and Rangpur. To-day it is found 
throughout Eastern Bengal in the districts Purnea, Bogra, Jalpaiguri, in 
addition to Dinajpur and Rangpur. It is also not rmcommon in Dar- 
jeeling, Nepal, Kumaon, Gaya, Shahabad, Chittagong, Puri, and its 
cultivation has recently been attempted in Upper India, 
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The textile sold in India under the name “Assam Silk” is almost 
invariably the produce of the insect here indicated, though of course muga 
silk is very much more restricted to and characteristic of the valley of 
Assam. This is the silk with which the poorer people of Assani used 
formerly to be almost exclusively clad, while the muga silk (which in 
India is often classed as a special grade of tasar silk) was that (as already 
mentioned) employed by the middle and upper classes. 

Historic Records. — Perhaps the earliest European record of this silk is of the 
date 1676, when the agent of Port St. George wrote that large quantities were 
produced 'in Goraghat. Milburn (Or, Comm., 1813, ii., 244) gives particulars 
of what may be accepted as the first European transactions. The cocoons, he 
observes, are remarkably soft and white or yellowish, and the filament so ex- 
ceedingly delicate as to render it impracticable to wind o££ the silk ; it is therefore 
spun like cotton. Roxburgh gives particulars furnished by his correspondents : 
Atkinson of Jangypur, Glass of Bauglipore, and Creighton of Malda. These 
names, and the localities with which they are associated, are interesting as 
forming links that connect the early records. The last-mentioned observer 
speaks of the worm as reared entirely in the houses of the people. Atliinson 
r&ers to his endeavours to reel the cocoons and to his discovery of this being 
impossible. Hugon and most other authors say the cocoons are softened by 
being heated in a solution of the ashes of certain plants. They are then 
opened out by the hand, the chrysalids extracted, the flattened-out cocoons 
washed, kneaded in the hand, sun-dried, and then crudely drawn out into 
threads and spun, Brownlow, who half a century later conducted experiments 
on a large scale, tells us that the cocoons may .be softened before being carded by 
being placed in a solution of cow-dung and water. Most writers mention the 
circmnstance that hot water injures the fibre and that both the carding^ of the 
cocoons and the washing of the fabrics should be done, as much as possible, in 
cold water. Coming to modern times, Sir Thomas Wardle says, “Abandon all 
idea of reeling eri silk ; the cocoon is too soft, and the fibres mingled together too 
irregularly, to afford any hope of successful reeling commercially. Produce 
it on a large scale, comb and spin it and the success is complete.” 

Food'-plants. — The food-plant of this silkworm, as the name of the 
insect implies, is the castor-oil or 'palma christi [Iticinus comnvimls). 
There are two forms of that plant grown for this purpose, a green- and a 
red-coloured. But there are other food-plants, such as Heteropanaoc 
fragrans — ^the keseru—oi Assam ; JLilanthiis excelsa, Coriaria 
nepaleyisis, Gmelina arhorea, Jatropha Cur cas, Zmithoxyhim 
alufAiuif and ZizypJius Of these the two first mentioned are 

by far the most important (see p. 915). 

Llfe-lifstory . — The eri worm is multivoltine and reared, as already 
observed, entirely within doors. The castor-oil plant in Assam and 
Eastern Bengal is allowed to grow spontaneously in the rearer’s back 
garden or on any unoccupied land in the neighbourhood, and no attention 
is paid to it. The tending of the worms goes on all the year round, and is 
accomplished by the females of the household. As many as eight to 
twelve broods have been recorded, but those actually reared are about half 
that number. In fact the autumn, winter and spring broods, or those that 
spin their cocoons in November, Eebruary and May, are most highly 
valued. The broods of June to September are only reared for the purpose 
of perpetuating the stock. The stages in the life of the insect are as 
follows : — ^hatching, 7 to 15 days ; feeding as a worm, 15 to 32 days ; 
spinning the cocoon, 3 to 6 days ; resting within the cocoon, 15 to 30 days ; 
and lastly, life as a moth, 3 days. The range indicated is due to the 
influence of the seasons. 

Crop. — ^Mukerji estimates that from an acre of castor-oil plants it 
would be possible to obtain from 60 to 90 seers of pierced cocoons a year. 
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The price of these would be about Rs. 60. But in this way it will not 
pay. It is when grown on odd bits of land and the worms reared and the 
cocoons spun by the women, during their spare moments, that the industry 
becomes profitable. Until the price rises materially, it will probably not 
pay as a separate industry. But as a supplementary crop it is very 
remunerative, and the insect is more easily reared and is less expensive than 
the mulberry worm. Since the cocoons cannot be reeled, there is no object 
in killing the insects within them. In every instance, therefore, they 
should, be allowed to escape. Green eri cocoons, that is to say, cocoons 
with live chrysalids, sell for 500 to 800 to the seer (2 lb.). If they are 
killed and dried in the sun, 1,500 to 2,500 go to the seer. When the 
insects have escaped (pierced cocoons), 3,000 to 7,000 go to the seer. In 
other words, while a maund of pierced cocoons may fetch Rs. 100, the 
same weight with the chrysalids inside may only realise Rs. 20. 

Carding and Spinning, — The eri cocoon, it is said, has been success- 
fully reeled in Italy, but from time immemorial it has in India been 
opened out crudely, then spun. No sort of information can be furnished 
as to the extent of the manufactures nor the probable margin available 
for export. Mention has been made of a traffic in cocoons from Goalpura 
to Calcutta of 400 to 500 cwt. yearly. The spun thread, though coarse, 
is woven into textiles that are exceedingly durable (see pp. 1011, 1021). 
In fact eri silk is stronger than wool, cotton or mulberry silk. But the 
European trade demands white eri cocoons, and this somewhat restricts 
the supply. 
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Manufactures.--Th.^ thread and cloth are largely traded in all over anufae- 
Assam and Cachar, though the effect of the imports of Manchester cotton tures. 
goods has been to largely displace eri as an article of clothing. Hugon 
speaks of large quantities of the cloth being exported to Lhasa by merchants Exports, 
known as “ Kampa Bhotias,” but he adds this trade has entirely died out. 

Stack says that throughout the whole range of the southern hills, from 
the Mikir country to the Garo, eri thread is in ^eat request for the weaving 
of those striped cloths in which the mountaineers delight. The Mikirs, 

Kukis, and Garos cultivate the worm for themselves, but the handsome 

and durable cloths worn by the Khasias and Santengs are woven of thread 

procured from the Mikirs. _ T. N. Mukharji [AgrL Ledg,, 1894, No. 19) 

refers to the fact that within recent years a new market has been found New Market. 

for the cloth, in supplying suits of clothes for the Europeans and Natives 

of India. The supply, he adds, is not equal to the demand. Efforts have 

been made with that object in view, in many parts of Bengal and Assam 

and even in the United Provinces, but so far with indifferent success. A 

more recent, and in some respects fuller account of the eri silk industry, 

mil be found in N. G. Mukerji’s Monografh. He there gives details of the 

industry as it exists to-day in Bogra, Rangpur, Jalpaiguri and Maimen- 

singh. Speaking of the increasing demand, he observes that this is now increasing 

being met by imitation eri, made out of waste mulberry silk. He then 

adds, At present little skill is brought to bear on the production of eri 

silks either in Assam or in Eastern and Northern Bengal. The spinning 

might be more uniform and the weaving more varied and artistic. 

INDIAN SILK PRODUCTION AND MANUFACTURE. 

In official statistics of filatures and mills, all village industries are dis- ilh 
regarded and returns furnished alone of factories, etc., that employ twenty- I^roduction. 
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five or more hands. This gives an unnecessarily low and imperfect con- 
ception of the interests involved, since here and there thjoughout India 
and Burma there is a fairly extensive village or domestic industry in 
rearing, reeling and manufacturing, entirely disregarded by official 
returns. Moreover, recent statistics would seem to mark a serious decline, 
whereas the explanation of the shrinkage shown is largely the discon- 
tinuance to chronicle certain factories. 

Filatures, Mills, etc. — ^According to the latest volume of the Finan- 
cial and Commercial Statistics, there were 75 silk filatures in India in 1904, 
employing 9,526 workers, all in Bengal. There were also in the same year 
11 silk mills, employing 2,964 workers, distributed thus : — in Bengal, 
8 mills with 1,465 employees ; in Bombay, 2 mills with 1,299 employees ; 
and in the PanjAb, 1 mill with 200 employees. According to the Imperial 
Gazetteer (1905, hi., 209) three large silk mills (two in Bombay and one 
in Calcutta) are worked by steam-power and are almost exclusively con- 
cerned in catering for the Burmese market, a trade that was formerly 
concentrated in Glasgow but is now mainly in the hands of Indian and 
Japanese manufacturers. “ The Bengal factories of to-day largely work 
up tasar silk in place of preparing the Jcorah silks formerly turned out 
by them ; they are owned and managed by Natives and do not employ 
European machinery. Besides the registered mills and factories, numerous 
weavers own one or two looms worked by themselves and their families. 
Silk-weaving seems intimately associated with Gujarat. From one end 
of India to the other Gujarati silk-weavers may be found, speaking a 
dialect of Gujarati or using Gujarati names for most of their appliances 
and for the textiles they produce.” 

The extent and location of the silk interests may now be indicated : — 

BBNGAL (see p. 1019). — ^This, £ls already stated, is the great centre of the 
silk-reeling industry. Formerly a large trade also existed in the manufacture 
of corah (korah) silks — plain undyed silk piece goods, the demand for which has 
fallen off very greatly in consequence of the greater popularity of Japanese and 
Chinese silks; but. at the present moment the traffic in the Bengal corahs seems 
reviving. [C/. Indian Art at Delhi, 1903, 302-7.] Mukerji says, in his Mono- 
graph, that with the exception of Chittagong Division, all the other portions 
of Bengal have a silk-weaving industry. The following particulars may be given 
of the chief centres: — 

Presidency Division. — The industry is conffiied to Murshidabad. Mulberry- 
growing, cocoon rearing and reeling, as also silk-weaving, are all practised, and the 
town of Mirzapur produces the most superior fabrics in the whole of Bengal ; but 
Baluchar and other centres are also famous, especially for artistic and brocaded 
fabrics. The trade in reeling is mainly concentrated in Berhampur and Jeaganj, 
and there the wealthy merchants reside. During the last decade the industry 
seriously declined, both in cocoon-rearing and corah- weaving. The census of 
1901 shows 41,615 persons dependent on this industry in Murshidabad against 
55,142 ten years previotisly. 

Bardwan Division. — Silk- weaving is carried on in all the districts. Babu 
Sukumar Haidar gives an interesting historic sketch of the silk industry of 
Jahanabad, in the Hughli district, during the seventeenth century. In the 
Bardwan district silk- weaving is mainly carried on in Katwa and Kalna Sub- 
divisions, but not in Baniganj. The cocoons reared in Midnapur, and even from 
all parts of Howrah, are utilised in the looms of Chandrakona. In Howra the 
silk-rearing industry is of minor value, but the silk- weaving of Bankura is of great 
importance, even more so than the rearing of cocoons and the spinning industries. 
It is a curious circumstance that the East India Company should have striven 
for years to establish Hughli as the centre of their silk industry and have failed 
to induce the weavers to settle in that district. 

Bbagalpur Division.^Jn Maldah, cocoon-re ing d silk-spinning are *ed 
on more or less extensively throughout the district, while silk- weaving is coh- 
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centrated at Sahibganj, at Shahpur near Bholahat (silk factory belonging to a 
^ench Company), at Sajapur, near the ruins of Gout* and at Maldah. The silk Maldah. 
industry of Maldah has in fact slowly but steadily improved during the last 
decade, and the census figures show 43,498 persons as employed in 1901, €ts com- 
pared with 42,896 in 1891, but this improvement, as in the case of Murshidabad, 

Bajshahi and Birbhum, has been mainly in the department of weaving. 

BASTBRN BBNUAL AND ASSAM. — Rafsbabi Division. — Mulberry cultivation, RaishaM 
cocoon-rearing, silk-spinning and silk-weaving are still regarded as industries of 
very considerable importance. But to feed the European silk factories, cocoons 
are imported from Maldah as the local supply is insufficient. The chief centre of 
spinning and weaving is at Mirganj — and the best matka silks are turned out at 
Dakra. The principal trade centre for yarns and fabrics is a portion of the 
Sadra station of Bampur Boalia. Bogra cocoon-rearing (a greatly depreciated 
industry) depends entirely on the neighbouring district of Bajshahi for the 
disposal of its produce. 

Assam Valley. — Basu (^grr^. Journ. Ind., ii., pt. i., 22-32) reviews the results Assam, 
obtained with the experiments to acclimatise the European silkworm in Shillong. 

This was proposed by Sir J. Bampfylde Fuller in 1904 and has ever since been 
prosecuted with much energy. It has been proved that the winter colds have 
proved sufficient to check early and irregular hatching. “ Three years’ experi- 
ence has shown that the climatic conditions of Shillong during April and the first 
half of May, which cover the rearing season, are not u^avourable to the healthy 
development of the silkworms.” But prolonged wet weather is injurious, and 
it cannot, therefore, be said that the climate of Shillong during April and May 
is wholly free from danger. Great inconvenience has been experienced in drying Artificial 
the cocoons during the monsoon, which follows closely the rearing season. To Drying, 
safeguard this a drying-case has been used, and apparently with success. 

Basu points out that a fairly large field exists for the extension of seri- 
culture in Assam. A successful experiment has been performed in Kohima in the 
Naga hills. Manipur possesses a nascent silk-rearing and manufacturing industry Manipur. 

(see pp. 993, 997). There is thus every re on to believe that the European silk- European 
worm might be raised in the greater part of the hilly country extending from insect. 
Manipur on the east to the Garo hills on the west. All over the valley of Assam 
there are professional silk-rearers, who have only to be taken in hand and educated 
in the art of safeguarding their worms, in order to secure the foundation for a 
large and important industry. 

UNITED PROVINCES OP AQRA AND Perhaps the earliest attempt to XT. Prov. 

organise a modern silk industry in the Dun was made by Capt. Hutton of 
Mussourie in 1866 (Geoghegan, Silk in India, 101-19, 131-2). From time to time 
various subsequent endeavours were made, and finally Mr. H. G. Boss, Super- 
intendent of the Dun, handed the industry over to Messrs. Lister & Co., Bradford, 
and it is well known that large sums of money have since 1879 been expended by 
that Company in their efforts to organise a large and profitable industry. Liotard 
{Memo, on Silk in India, 1883, 24-34) reviews all the experiments performed and 
the results obtained, and his paper will repay perusal. The story was carried down 
to 1890 by N. G. Mukerji {Rept. of a SericuU. Tour in the U. Prov., the Panfab 
and Kashmir, 7-14) in his vigorous review of the results attained by Messrs. 

Lister & Co. The next publication of importance is by Yusuf Ali {Monog. on Lister & Co. 
Silk Fabrics, 1900, 9-25). This sets forth the ups and downs in the industry 
sustained mainly by Lister & Co., and the complete change which has taken 
place from the grande mag nerie to that of tenant rearing. A Savings Bank savings B^nk. 
has also been started by them to protect the re ers from the money-lenders, and 
every effort put forth not only to improve the position of the tenants but to 
simplify the superior methods of silkworm-rearing that they were desired to 
pursue. To the energy and determination of purpose of the late Lord Masham 
(formerly Mr. Lister) h to be attributed the present position of the silk industry 
of Northern India. 

PAN JAB. — Baden-Powell (Pb. Prod., 1868, i., 161-77) gives a full accmmt of Panjab. 
the silk mdustry of this province during the period of which he wrote. In fact, 
though m y writers have followed ' his footsteps, very Uttle additional in- 
fonnation of any great value h b n made public. In 1836 Dr. Gordon con- 
ceived the idea of extended silk production. He accordingly planted mulberry Mulberry trees, 
trees at Ambala, which stiU existed in 1858 (Geogheg , Z.o. 78-100). It would 
occupy many pag to enumerate all the experiments that were subsequently 
conducted. Mi. Cope made a vigorous effort, in 1854-6, to acolhnatise the 
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K hmir insect ia Amritsar, where an abundant supply of leaves from standard 
mulberries were to be had. Passing over many other investigators and adven- 
turers in sericulture, we come to the time when Lister & Co. commenced opera- 
tions in Gurdaspur and Capt. Bartlett in Kangra. But all this has been already 
told so fully in the Dictionary that it seems only necessary to refer the reader to 
that work. [The following publications in sequence of date may assist the 
inquirer : — Liotard, l,c. 34r-4:6 ; Cookson, Monog. on the Silk Indust. Ph.j 1886-7 ; 
Mul^erji, Bepi. on Sericult., l.c., 1890; Hailey, Monog. Silk Induct. Ph., 1899; 
Hoshiarpur Dist., Punjab Qaz., 1904, 135-8.] 

KASHMIR. — Lawrence {y alley of Kashmir ^ 1895, 367-9) says that Mirza Haidar 
in his history (a.d. 1536) alludes to the abundance of mulberry trees in Kashmir 
and to the leaves being used for the food of the silkworm. Adams {W andtrings 
of a Nat. in Ind. (ed. 1867), 198-9, 269) describes the silkworm industry as seen 
by him. Drew {Jummoo and Kashmir ^ 1875, 409) speaks of the silkworms of 
Gilgit being reared in small quantity and of the worm being smaller than that 
of Kashmir. Several -writers mention a smaU wild insect seen on the mulberry 
trees of Kashmir, the cocoons of which were collected and sold. Liotard {Memo, 
on Silk in India, 1883, 46-55) traces the industry to his time and gives tables of 
statistics from 1869 to 1881. The effort made in 1869 by the Maharaja Rambir 
Singh to extend and improve the industry is mentioned by most of the writers 
on this subject. The cocoons raised in 1876 were valued at 1,70,064 (Indian 
rupees). But disease appeared, and the industry rapidly declined until taken in 
hand by Lawrence. In his address to the Society of Arts on April 26, 1896, he 
tells the story of the efforts that had been put forth to resuscitate the industry. 
This is followed up by a series of reports and official correspondence {Agri. 
Ledg., 1898, No. 10). In his report, dated September 15, 1900, addressed to Sir 
Adelbert Talbot, Resident in Kashmir, Mr. C. B. Walton, Director of Sericulture, 
narrates the work accomplished during the year. The crop attained came to 
11,019 maunds of cocoons, which when reeled was worth Rs. 7,71,000, which 
represented 100 per cent, on the cost of production. N. G. Mukerji {Bept. 
Sericult, l.c. 1-17) gives many interesting details and practical observations. 
He mentions that he had procured for the State from Signor Susani of Italy, 
100 ounces of purely cellular seed of the three best classes of cocoons. Lastly, 
Sir Thom Wardle {Kashmir, Its New Silk Industry, 1904) tells in some 
360 pages the rise and present position of the silk industry of K hmir. 
He gives particulars of the supply of eggs personally procured, and of the 
machinery purchased on behalf of the State and which he had taken out to 
Kashmir and seen established in working order. He also affords details of the 
subsequent results attained. In a note -written by the officiating superintendent 
of sericulture, Mr. H. D. Douglas, in 1906, it would appear that in 1903 the crop 
of cocoons was 10,000 maunds; in 1904, 13,000 maunds; and in 1905, 23,000 
maunds. The net profit to the State in 1905 came to 1^ lakhs of rupees, and in 
1906 to over 3 lakhs. In the year April 1905 to 1906, 600 bales of silk of 150 lb. 
weight were reeled. The price realised at the beginning of the year was about 
12a. a lb., whilst later 15a. were obtained. Last year 10 looms were started to 
produce cloth in competition with Japan, and, these pro-ving successful, 200 more 
looms had been ordered and arrangements made for these to be in working order 
by June 19, 1906. Thus the revived industry bids fair to be of the utmost 
value not to Kashmir alone but to the British Empire. 

SIKKIM, NEPAL AND KUMAON, BALUCHISTAN, BTC.^Vevy little infor- 
mation exists regarding the attempts that have been made to establish a regul 
silk industry on the Himalaya except at Dehra Dun, to which reference h already 
been made. Further to the west in Afghanistan and Baluchistan there has 
always existed a small industry. Thus Moorcroft {Travels, 1841, ii., 416) mentions 
that the town of Yang Arekh * Bokhara is supported chiefly by its filatures of 
raw silk. There are two kinds of silk, white and yellow, exported to Kabul and 
Peshawar. This is the survival of the early traffic from Central Asia to T-n^liA. 
(repeatedly alluded to in connection with Bdiotan) conveyed down the Indus 
river to Bombay and Surat. 

Speaking of Baluchistan, it may be observed that the present industry is 
due very largely to Mr. Rogers, who, at his o*wn expense, conducted in 1901 
experiments at Kirani near Quetta. The silk produced was so favo ably 
spoken of that efforts have been since put forth by Government to extend the 
adventure, the locality selected being Mustung in Kh.el4t, where many villages 
kno-wn to possess large numbers of mulberry trees. His Highness the Khan 
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(under the advice of Major Showers, Political Agent) h entered enthusi- 
a-stically into the scheme of a new industry for his people. In April 1905 
Showers wrote a long official report that not only gives the history of the Kheldt 
experiment but the results hitherto attained, and the opinions of the brokers, as 
also of Sir Thomas Wardle, on the silk produced. These all combine to confirm 
the high expectations entertained regarding the future of the Baluchistan and 
Kheldt silk industry. 

BOMBAY. — The silk manufactures of Ahmadabad were famous alike during the 
time of its own kings and of its Muhammadan Viceroys. The chief excellence 
lay in the bright colours of the plain stuffs and the strength of the brocades. (For 
Ovington’s account, see pp. 995, 1020). Under the Marathas (1755-1817), how- 
ever, Dunlop wrote in 1817 that it was taxed when raw, as it passed through every 
process of manufacture, and again when ready for sale, and was thus so weighted 
that in competition with foreign silks, the local manufacture almost ceased to 
pay and all but died out. Geoghegan {lx. 35-55) says that the first attempt at 
silk-rearing in Bombay was made in 1795 by Dr. H. Scott. Hove, the cotton 
expert, lived with Scott, but in his Tours for Scientific and Economical Research, 
written in 1787-8, no mention is made of silk. In 1679 the Governor of Port 
St. George recorded in his Diary, of 5th December of that year, his having come 
across Gujarati silk merchants busdng silk for Alimadabad. It is thus highly 
likely that the raw silk exported from Western India was to some extent at least 
Bengal silk, seeing that there is no evidence of silk-rearing having been success- 
fully established in Western India until well into the 19th century. As just stated, 
frequent mention has been made of a silk supply drawn to Western India from 
Central Asia, the route being down the Indus. The earliest record of cultivation 
in Bombay Presidency is in 1823, when the worm was conveyed from Mysore 
to Dharwar. Shortly after (in 1827) Mr. Giberne planted his garden at Dhulia in 
Khandesh and Signor Mutti opened out his silk farm at Poona in 1829. During 
the first year of British occupation of Ahmadabad (1818) the import of raw silk 
amounted to 11 tons (300 Indian maxmds), during the second year it came to 37 
tons, and in 1847 stood at 109 tons. Since then the trade has witnessed extreme 
fluctuations. Numerous explanations have been offered, such as the rise of the 
cotton traffic — both local production and foreign imports ; changes of fashion, 
more especially the decline of the demand for brocades by the Kathiawar chiefs ; 
and lastly the growth of the trade in Chinese and Central Asiatic woven silks. 

There are three chief classes of silk goods produced in Ahmadabad, viz. plain 
silks, brocades, and silk prints. The plain goods are also largely produced in 
Surat, and the markets for these are Kathiawar, Rajputana, Central India, 
Bombay, the Deccan, the Central Provinces and the Nizam’s Dominions, The 
brocades, aa also cloths of silver and gold, are much less used for robes nowadays 
than formerly, but are in demand for upholstery and elephant and other trappings. 

Surat has for long years past been largely concerned in the supply of silks 
to Btirma, and a Native of Surat, seeing the advantage of proximity to the Bengal 
silk supply and the facility of export to Rangoon, some years ago organised a silk 
factory in Calcutta to be run exclusively for the Burmese market. But for many 
years past the demand by Burma for Indian silks has shown a decided tendency 
to decline, and an inquiry was instituted as to the cause. It was pointed out 
that in the first instance the silk- weavers of Surat were primarily responsible, in 
that yielding to the recommendations of Native erchants in Rangoon, they had 
gradually lowered their price by reducing the quality until it was recognised in 
Burma that the locally manufactured silks, though more expensive, were in- 
finitely more 1 ting and the colours and patterns more in accord with the pre- 
vailing fashion. It was also pointed out that the advances of European com- 
merce and the necessities of the people had led to a substitution of cotton for silk 
goods. 

^4Z>^AS.— Brandt {Resume of the Rec. of the Mad, Qovt. relative to the Cult, 
of Silk in the Pres., Oct. 1871) says that no mention occurs of silk in con- 
nection with Madr prior to the year 1791 — a statement that is hardly 
correct (see p. 1019). Tippu Sultan appears closely a ociated with the rise 
of the modern industry. A Native of Trichmopoly w by him sent to 
Bengal to learn the silk trade. But there must have existed an industry 
prior to that date, since we read of a present made to an Englishman, in 1793, 
having consisted of “ kincobs ” made at Trichinopoly. Dr. James Anderson, 
Physician General at Madras, established in 1771 a plantation of 5,000 white 
mulberry bushes from Hyderabad stock at Nungumbaukum-— a suburb of 
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Madras — and in December 1790, after many failures, succeeded in acclimatising 
the Bengal worm. It would seem that this insect, subsequently conveyed back 
to Bengal, may have given origin to the name Madrasi, the alternative name 
for the nistri — the nomhyx crtesi of Hutton. Dr. Anderson urged that the 
Peninsula, owing to its more equable temperature, had great advantages over 
Bengal. In consequence, a vigorous effort was made by the Madras Government 
to distribute Dr. Anderson’s acclimatised insect to all parts of South India 
deemed likely to prove suitable new areas, and every encouragement was given 
to extend mulberry cultivation. Collectors, surgeons, pajnnasters, etc., became 
superintendents of Government plantations all over the Presidency. About 
this time Dr. Anderson reported a successfxal experiment to improve the Bengal 
silkworm, lOJ- grains of silk being obtained as against 6 grains, the average 
outturn in Bengal. Cocoons were wound on the Piedmontese reel and ultimately 
a brilliant white silk was obtained. But it soon began to be believed that Dr. 
Anderson had taken a too sanguine view of the possibilities of the Madras Pre- 
sidency in the rearing of silk. All parts of South India were not alike suitable, 
and a uniform climate, that might admit of breeding throughout the year, was 
soon realised as by no means a desirable state of affairs. This story of the Madras 
experiments is very largely that also of many other enterprises in India — ignor- 
ance of the conditions upon which alone success depends being the foundation 
of a superstructure of failure and disappointment greatly calculated to retard 
legitimate endeavours. The Madras Government spent £20,000 in four years, 
and a fiuther sum of Rs. 78,736, for the filature constructed at Vellavedu. They 
shortly after advertised their plantations and property for sale, but obtained 
no offers. 

Notwithstanding the failures and disappointments in the acclimatisation 
of the silkworm and the establishment of a silk-reeling industry, the manufacture 
of silk and satin made considerable progress in the Madras Presidency. And 
beyond the Presidency the silk brocades and the plain silks of Mysore axe famous 
even to the present day. A century ago Buchanan-Hamilton (Journ. to Mysore, 
etc., i., 208, 222 ; ii., 263) gave an account of the industry that to this day h 
hardly been excelled for its fulness and thoroughness. Persons desirous of studying 
the subject of silk in South India could not do better than begin their inquiry 
by perusing Hamilton’s account. 

MYSORE. — In Mysore and Travancore greater success w attained than in 
any part of the Madras Presidency proper. In 1849 Surgeon Smith published a 
report of the silk experiments of Mysore from the date of its introduction by Tippu 
Sultan to the date of his report. Coming down to recent times, the story of failure 
has to be replaced with a record of success. The late Mr. J. M. Tata started an 
experimental sfik-reariag farm in Bangalore with a view to resuscitate the in- 
dustry. In 1897 he personally visited Bangalore and chose the land for his 
plantation and rearing-houses. He then sent off to J apan to obtain the services 
of a superintendent and a selected number of trained operatives, both men and 
women. It was soon ascertained that the tableland of Mysore approximat in 
climatic conditions very closely to that of the warm zone of Japanese silk culture. 
The services of Mr. T. Odzu were in 1899 procured as manager and the farm was 
started a little beyond the Basavanagudi extension at the village of Yediyur. A 
similar experiment was started by Mr. Partridge at Yellahanka near Bangalore, 
Henceforward we read, of steady progress in the Tata F m, the Mysore authorities 
having made it a grant of Rs. 3,000 a year in return for obtaining permission for 
its utilisation as a sort of school where the Japanese methods of growing the 
mulberry and rearing the insects might be taught to the people of Mysore. And 
it may be added that it soon exercised even a wider influence in connection with 
the proposed new silk farm of Pusa in Bihar. The Mysore farm was also visited 
by Major Showers, in order to study the methods pursued. That officer has 
since organised a silk industry in Kheldt (official letter dated April 29, 1905), 
and says, “I may note here that about the best Indian silk that has reached 
London yet, is that produced at the Tata experimental silk farm at Bangalore. 
A sample of this silk was shown me by Mr. Frank Durant (Durant, Bevan & Go.), 
d he advised our taking that as a model at Mastung. This silk realised as 
much as 17^. a pound.” Such high testimony is thus fully ei^ressive of the great 
success attained by the Tata Farm. 

THE SILK TRADE OP INDIA. 

EARLY RECORDS OF INDIAN SILK TRADB.--’Vaxth^m& {Travels, 1510 (ed. 
Hakl. Soc.), 38) speaks of the silk of Bengal being conveyed to e . In a 
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further p sage he discusses the cotton and silk goods of Cambay. In a third, 
makes mention of the silk being made in large quantities at a place identified as 
having been Masulipatam. These three statements thus exemplify the three 
great centres of the early silk trade of India, Sir George Birdwood and Mr, 
W. Foster published, in 1893, The First Letter Booh of the East India Company, 
or a register of the official correspondence from 1600-19. We there read, in 
the Commission granted to the commander of the Company’s second voyage 
(1606), of provision being made for the purchase of raw silk, but there is nothing 
to show that the entry in question denotes that the silk was to be procured from 
India. In subsequent commissions of other ships, such as of the date 1609, 
special mention was made of the Chinese and Persian sill^3. The former are 
spoken of as Lamking (Nanking) and Canton. Persian silk was sent in 1617 
to Surat in exchange for sugar and other Indian commodities. It would seem 
that the Company’s first efforts at silk manufacture were made in Surat, though 
everything points to the raw silk having had to be carried to the manufacturers 
of that town (see pp. 995, 1017). Mr. W. Foster, in a series of volumes entitled 
Letters Beceived by the East India Company, 1602 to 1619, affords many useful 
additional historic facts regarding the silk trade of India. We there learn that, 
disregarding letters that deal with China, Japan, Malay, Siam or Straits silks, 
one of the earliest mentions of Indian commercial silks occurs in a letter from 
Cambay, dated 1614. It is there stated that silk used formerly to be brought 
to that city from the interior. One of the e&rliest references to Bengal silk occurs 
in a letter from Sir Thomas Roe, written at Ajmir, December 1616, in which he 
discourses against the proposal then made to found special factories in order to 
purchase Bengal silks. He says that these are to be “had cheaper at Agra.” 
‘‘I am of opinion your residences are sufficient and best chosen as they are.” He 
then adds that there exists “ Silk of Bengala plenty at reasonable rates ” (jEJ. J.C., 
l.c, iv., 260). Subsequently, in 1619, a letter was issued from the factors at Surat 
to those at Masulipatam, in which an acknowledgment is made of “ Musters of 
Bengala eilke.” Foster {The English Factories, 1618-21, 153) furnishes a letter 
from M ulipatam, in which the following occurs, “I am in good hope after some 
small time to furnish you with good quantetyes of that sort of Bengala silke 
which Lawrence Walso first, and Robert Young after, shewed you musters 
of m England.” In a further letter, of date 1620, we read of Robert Hughes 
having been deputed from Surat and Agra to organise a factory at Patna. He 
purch ed a maund of “ serhandy ” cocoons, for he adds it is “ the cheapest 
and surest dealinge to buye the serbandye and wynde it of myselfe.” Further on, 
doubt is thrown on the advantage of a fiG^aturo at Patna, seeing that the silk 
cocoons had to be conveyed from “ the cittye of Mucksoudabad (Murshidabad) 
where it is made, which would bee worth bothe labor and charge, for wee are 
assured that there it may be provided in infinite quantetyes at least twenty 
per cent, cheaper than in anye other place of India, and of the choysest stufe, 
wounde off into what condition you shall require it, as it comes from the worme ; 
where are also innumerable of silk wynderes, experts worlonen, and labour 
cheaper by a third than else where ” {l.c. 229-30). Bernier (Travels, 1656-8, 
439-40) says, “ There is in Bengale such a quantity of cotton and silks, that 
the kingdom may be called the common storehouse for those two kinds of mer- 
ch dise, not of Hindoustan or the Empire of the Great Mogol only, but of all 
the neighbouring kingdoms and even of Europe.” Tavernier (Travels in Ind. 
1676 (ed. Ball), ii., 2-3) tells us that in his time Kasimbazar (“ Cosenbazar’ ), a 
village ■ the Idhgdom of Bengal, furnished about 22,000 bales of silk annually, 
each bale weighing 100 lb. “ The Dutch,” he continues, generally took, either 
for Japan or for Holland, 6,000 to 7,000 bales of it and they would have liked 
to get more, but the merchants of Tartary and of the whole Mogul Empire opposed 
their doing so, for these merchants took as much as the Dutch, d the balance 
rema' ed with the people of the country for the manufacture of their own stuffs. 
All these silks are brought to the Kingdom of Gujarat, and the greater part come 
to Ahmedabad and Surat, where they are woven into fabrics.” “The crude 
silk of Ka^hnbazar is yellow.” Bernier says, “The Dutch have sometimes 
seven, or eight himdred Natives employed in their silk factory at K sem-Bazar, 
where, ' like ma er, the English d other merchants employ a proportionate 
number.” 

There would th seem no doubt that long anterior to the arrival of the 
Dutch d nglish traders in Easte Bengal, a fairly 1 ge silk industry existed, 
both in ro ' g the worms, reeling and throwing the silk, and in weaving all 
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manner of silken goods. The practical silence of Muhammadan writers on the 
subject is, however, significant, and tends to the conclusion that until the advent 
of the East India Company, little progress was made toward extending and 
improving the Native industry. Of the European traders, the Dutch were 
probably the first to find their way to the Bengal silk districts. It seems, in 
fact, to have taken the British the greater part of a century before their know- 
ledge of the Bengal production took definite shape and they had assmned direct 
control- Most of the early books of travel, in discussing silk, speak either of the 
silks of Gujarat or of Masulipatam. Mandelslo (Travels, 1638, in Olearius, Hist. 
Muscovy, etc., 83) discusses the “ Cotton and Linen Cloaths ” and “ Silk Stuffs ” 
either conveyed to Surat or worked up there. In fact the British merchants seem 
to have striven hard to make Surat the chief centre of their Indian silk traffic, 
though they do not appear to have ever made the attempt to rear the silkworm 
there nor to build filatures at Surat. They carried the raw silk from Bengal 
to their looms. It is, therefore, surprising how Ovington could have written 
his most admirable account of the silkworm to which reference has been made 
above (p. 995). 

Sir Henry Yule, in his Biographical Sketch of Sir Streynsham Master (Diary 
of William Hedges, ii., app., ccxxxvi.), gives passages from a letter by Master de- 
scriptive of Kasimbazar, in which he speaks of all the country being planted with 
mulberry trees. Sir Henry fixes the Company’s establishment of an agency in 
Kasimbazar at 1658 (l.c. iii., cxciv.), though they had occasional agencies there 
as early as 1653. The reader will find much interesting information regarding 
the establishment of the East India Company’s silk industry in the late Mr. 
C. R. Wilson’s Early Annals of the English in JBengal (i., 39, 55, 375-8, 394 ; ii.^ 
196, 228, 369). 

EXPERIMENTS AT IMPROVEMENT OF INDIAN SILK. — Between the dates 
mentioned for the establishment of the agencies and the records of the Company’s 
erection of filatures in Bengal, there is a gap of a century of which we know 
little more than has been indicated. In the volume of Reports and Documents 
published by the East India Company in 1836 (to which repeated reference has 
already been made) much interesting information will, however, be found. It 
Is there stated that the trade of the Company in raw silk was inconsiderable in 
extent before the middle of the last century. The chief places then producing 
silk were “ Coesimbazar, CommercoUy and Rungpore.” The class of silk pro- 
curable w described as country wound. But it was freely admitted that the 
fault of that silk was its inequality, some portions being single, others double or 
even quadruple. Accordingly, in 1757, Mr. Richard Wilder, a gentleman trained 
in every department of the silk industry, was sent to Bengal to examine into 
the cause of the defective quality of Bengal raw silk. Wilder continued in 
India until his death in 1761, and was enabled to lay the foundation of great 
improvements in the winding of silk. Mr. Joseph Pouchon was appointed to 
succeed Wilder, and he claims to have so improved the reeling that Bengal 
silk became equal to that of Italy or any other country. In 1768 the Court 
of Directors advised the Government of India that it was to the incro e in 
raw silk that they looked chiefly for the means of bringing home their revenue. 
Subsequently the Court advised the Government that although there was 
no branch of their trade which they more ardently wished to extend than that 
of raw silk, still they could not think of effecting so desirable an object by 
any measures that might be oppressive to the Natives, and, therefore, no com- 
pulsory methods were to be adopted to increase the number of the silk-winders. 
With regard to planting mulberry, it was suggested that deductions from rent 
should be made on lands planted with it so as to amount to a bounty by rend^' g 
it more profitable than any other article of culture. 

But complaints continuing to be made by the purchasers of Bengal silk, 
it w resolved to adopt the methods of winding practised in the filatures of 
Italy and other parts of the Continent. Eor this p\irpose the services of experts 
(both English and foreign) were secured and located at the Company’s agencies. 
For example, Mr. James Wiss, a native of Piedmont, was stationed at Commer- 
coUy with four Italians under him, engaged as drawers and winders. Mr. J. 
Robinson was stationed at Rangpur with three Italian experts imder him. 
While Mr. W. Aubert, with three expert reelers from Languedoc, was appo’ ted 
to another av/rvmg, but Aubert died at Madr ’ 1771, and thus never reached 

Bengal. The first report on the silks produced was to the effect that Mr. Wiss 
had tg ladmiratiop In drawing a tolerable sUk from the most ungrateful 
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o£ cocoons, the sickliest of worms, and under the most unfavourable season 
possible. This led to recommendations to improve the stock, both of the worms 
and the mulberry, and a long correspondence ensued, in which ultimately Drs. 
Roxburgh, Wallich and Lush took part, and which culminated in the attempt 
to adopt the Italian standard method of growing the plant in place of the Bengal 
bush system. 

The great difficulty in conveying live eggs from Italy to India seems to have 
suggested two alternatives : — 1st, to get Italian eggs from St. Helena as a half-way 
house ; and 2nd, to obtain China stock. In 1771 eggs were accordingly pro- 
cured from China, and at the same time the Chinese mulberry was brought to 
India. In 1774 it was reported that the Italian method of reeling had been 
so far successfully introduced that it promised in a reasonable time to fulfil 
all expectations. Wiss retired from India in 1776, but was appointed by 
the Company to a post in England by which he was enabled to afford much 
valued advice to the manufacturers in India. It would occupy too much space 
to follow the course of events farther. The purpose in view has been served, 
namely to exemplify the enlightened action of the East India Company and 
the far-reaching efforts which they expended in their endeavours to improve 
and extend the Indian silk production. It need only, therefore, be added that 
the Board of Trade in Calcutta established in 1832 an experimental filature 
in Howrah for the purpose of instituting comparisons and experiments, with 
a view to improve the manufacture of raw silk. This was intended to guide 
the operations of the Company’s Residents in the chief silk-producing districts. 

[ Under the fostering care, therefore, of the East India Company, the Indian 
silk trade prospered greatly. During the early years of its existence it had 
only Turkey, China and Japan to contend against. Gradually, however, the 
efforts to acclimatise the silkworm in Italy and France, and to engraft sericulture 
among the regular industries of these countries, were crowned with success, and 
India had thereby to face formidable rivals. The East India Company gradually 
also found new and more immediate outlets for their enterprise, and silk, in conse- 
quence, passed into the hands of private persons. Discouraged by the lessening 
demand for Indian raw silk, the industry fell behind and degenerated until it 
was held that Indian silk could not compete with that of Europe. 

Many writers had reported that the cocoons of the silkworm that feeds on 
the leaves of the castor-oil plant could not be reeled, but that the Natives of 
Assam carded these and spun them like cotton (see pp. 1011, 1013; also 
Roxburgh, Trans, Linn. Soc,, 1804, vii., 45). Up to 1858 no advantage was 
taken of that fact in Europe, but in the year mentioned, the discovery was at 
last made in England that the silk waste and wild silks of India might be utilised 
in the manner mentioned. A new demand arose for these materials, and, in 
consequence, a complete change took place in the nature and location of the 
Indian silk trade. The waste silk of the village reeling busin s found a ready 
sale. A market was created for wild silks, and an export trade made its appear- 
ance in official returns under the heading of waste silk. Moreover, the reeled 
silk of India, about the period indicated, was recognised as possessing special 
features of its own for which a distinct demand existed. To Sir Thomas Wardle 
is due the credit of having urged, and successfully accomplished, the renewal of 
the efforts to improve the methods of reeling. He pressed for the introduction 
of better reeling machinery, even although M. Gallois had pointed out that he 
had some time previously introduced the Tavalette consono machine, and found 
that the silk made by the ordinary process was quite as good. It has, however, 
been freely admitted that great improvements might be carried out by more 
c e in reeling on the lines advocated by Wardle. 

FORBIQN TRADE, — Milburn {liise and Frog, of the Silk Trade, m 
Or. Comm., ii., 244-60) gives the early returns of India. The first consign- 
ments of wound silk from India to England were made in 1772, and during 
the five succeeding years the returns of that nature averaged 180,000 lb. 
In 1785 they came to 324,307 lb. ; in 1795, to 380,352 iL About this 
time the Company’s purchases were made by contract, and it is recorded 
that a loss of £884,744 had been sustained. The total imports of Great 
Britain in raw and thrown silk were in 1773 returned as 777,373 lb., of 
which, under the heading of raw silk, were 146,777 lb. from Bengal; 
203,401 lb. from China ; 187,099 lb. from Italy and Turkey; and 6,190 lb. 
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INDIAN SILKS 

from otter parts ; wtile under thrown silk, the total receipts were 
234,906 Ih. Twenty years later the corresponding figures were, total 
imports 1,261,963 lb,, of which (raw silk) — Bengal supplied 736,081 lb. ; 
China, 165,435 lb. ; Italy and Turkey, 110,276 lb. ; and other parts 
8,216 lb. ; with fully one quarter of the total consisting of thrown silk, 
viz. 241,954 lb. But shortly after a complete revolution took place. The 
silkworm was acclimatised in both France and Italy, and immediately there- 
after the demand for silk in Europe not only increased very rapidly but the 
demand for the Indian fibre declined. The returns of the exports of raw 
silk from Bengal to England about this time began also to manifest a new 
feature, viz. , it was referred to two sections. Company’s and Private exports. 
In 1805 the total exports came to 835,904 lb., of which 460,303 lb. were 
made by the Company. In 1825 the total exports were 919,436 lb., of 
which the Company’s share came to 699,230 lb. In 1835 the total exports 
of raw silk came to 727,535 lb., of which the Company exported 721,509 lb. 

From 1857, when the utilisation of waste silk began to be understood 
and practised in Europe, the exports of India changed their character. 
The returns rapidly manifested a decline in value, due largely to the 
growth of the traffic in chasam (waste silk) and cocoons, in place of the 
reeled silk of former times. In 1867-8 the exports of raw silk from India 
were 2,226,201 lb., valued at Es. 1,55,32,290. In 1877-8 the total ex- 
ports from India were 1,512,819 lb., valued at Es. 70,35,493 ; in 1880-1 
they were 551,000 lb. reeled silk, plus 788,000 lb. waste silk and chasam, 
valued at 55 lakhs. Thus in twenty years from 1867-8, the exports de- 
clined from a valuation of 1^ millions to a million sterling. In 1900-1 
the figures were 560,000 lb. reeled and 1,031,000 lb. waste, with a total 
value of 51 lakhs. 

RAW SILK. 

It is not always possible to refer the trafiS.c in Eaw Silk to the two 
important sections Wild and Domesticated, but where this can be done, 
the proportion which the former bears to the total will be exemplified. 

Exports. — ^The following table exhibits the Foreign Exports for the 
past seven years, arranged under the three chief classes, viz. Eeeled Silk, 
Chasam or Waste, and Cocoons. 


Years, 

Keeled. 

Chasam. 

Cocoons, 

Total. 

1900-1 

lb. 669,776 

Es. 43,02,707 

1,030,623 

8,09,619 

13,976 

9,731 

1,604,275* 

51,22,057 

1901-2 

lb. 727,651 

Ks. 57,53,220 

1,165,764 

8,49,948 

42,356 

31,041 

1,935,761 

66,34,209 

1902-3 

lb. 681,852 

Ks. 55,24,418 

1,240,689 

9,66,154 

67,281 

67,181 

1,989,822 

66,47,753 

1903-4 

lb. 624,064 

Es. 62,61,669 

1,136,666 

9,89,979 

101,686 

1,00,820 

1,862,316 

63,42,468 

19G4r-6 

lb. 606,318 

Es. 42,49,181 

761,365 
6,40,967 1 

86,990 

79,837 

1,343,663 

49,69,975 

1906-6 

lb. 678,460 

Es. 47,32,832 

, . ... 

1,131,960 

8,43,069 

68,906 

63,788 

1,779,316 

66,39,679 

1906-7 

lb. 777,664 

Es. 69,38,726 

1,096,193 

8,67,700 

70,691 
[ 68,692 

1,943,438 

68,66,018 



TRAFFIC IN RAW SILK 

Of tLese amounts, the Wild Silks were as follows : — In 1900-1, the 
exports of reeled wild silks were 62,693 lb. ; in 1901-2, 16,884 lb. ; in 
1902-3, 3,919 lb. ; in 1903-4, 10,494 lb. ; in 1904-5, 19,287 lb., in 1905-6, 
26,904 lb. ; and in 1906-7, 23,990 lb. The traffic in reeled wild silk has 
thus fluctuated very greatly. Of chasam or waste, the figures given are 
much higher, and seem to have been on the whole increasing, though in 
1904-5 a shrinkage occurred. The figures were in 1900-1, 447,488 lb. ; 
in 1901-2, 492,113 lb. ; in 1902-3, 626,977 lb. ; in 1903-4, 727,545 lb. ; 

1904- 5, 350,514 lb, ; in 1905-6, 634,593 lb. ; and in 1906-7, 463,440 lb. 
So also the traffic in cocoons seems to have marked an expansion, though 
a shrinkage occurred in 1905-6. Let it be observed, however, the exports 
of this nature are almost entirely wild cocoons. The returns of wild 
cocoons exported were in 1900-1, 13,976 lb. ; in 1901-2, 32,940 lb. ; in 
1902-3, 53,125 lb.; in 1903-4, 87,952 lb.; in 1904-5, 80,540 lb,; in 

1905- 6, 46,725 lb. ; and in 1906-7, 36,965 lb. ; which figures, it will be 
seen, leave very small balances annually that have to be accounted for 
as being domesticated cocoons. 

Turning to the provincial transactions, it may be pointed out that 
practically the whole of the reeled silk exported from India goes from 
Bengal. Of the chasam, it may be said that two-thirds go from Bengal 
and one-third from Madras, the other provinces contributing negligible 
quantities. So also of the traffic in cocoons, two-thirds go from Bengal 
and one-third from Madras. Thus it will be seen the exports from the 
province of Bengal are by far the most important, since, as a rule, they 
amount to three-fourths of the total. Following Bengal come the 
Madras ports, which usually contribute from a fifth to a fourth of 
the total foreign exports. As manifested by the returns of railborne 
traffic, these Madras exports must be Mysore silk carried to the Madras 
port towns by rail, and then exported to foreign countries. But if any- 
thing, the Madras traffic seems to be declining, while the exports from 
Bombay are expanding. In 1900-1 the Bombay exports stood at 
10,091 lb., while in 1906-7 they had expanded to 233,774 lb. From the 
returns of railborne traffic, the raw silk that drains into Bombay town 
(from which the foreign exports are largely made) appears to be mainly 
PanjAb silk, or silk conveyed into the Panjdb from across its land frontier 
— doubtless to some extent Kashmir siUc. Of these foreign exports about 
three-fourths go to France and approximately one-fourth to the United 
Kingdom. 

/ ports. — Perhaps the most significant feature of this aspect of 
India’s foreign silk trade is the circumstance that more raw (reeled) silk 
is imported by Bombay and Burma than is exported by Bengal The 
figures for the years 1900-7 have been: — 1900-1, 2,535,377 lb., valued 
at Rs. 1,01,69,402 ; in 1901-2, 2,128,483 lb., valued at Rs. 80,96,200 ; 
in 1902-3, 1,639,189 lb., valued at Rs. 55,16,149 ; in 1903-4, 1,544,315 lb., 
valued at Rs. 59,29,527 ; in 1904-5, 1,858,709 lb., valued at Rs. 73,41,121 ; 
in 1905-6, 1,645,696 lb., valued at Rs. 71,19,049 ; and in 1906-7, 
1,422,467 lb., valued at Rs. 56,80,273. Of these quantities practically 
the whole comes from China and the Straits, the former furnishing about 
four-fifths of the supply. It has often been pointed out that this large 
import trade is mainly a consequence of the cheap freights by the return 
opium steamers to Bombay. But there would seem no doubt that Bengal 
for a century or more had failed to meet the demands of Western India. 
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The Bomhay demand was, however, the incentive for the Gujarati silk 
merchants and weavers permeating the whole of India and forming the 
colonies that exist to-day all over the chief silk-producing loca.lities of 
the Empire. It is needless, therefore, to add that out of the imports, 
Bomhay takes by far the major portion, only about one-seventh going 
to Burma, while the other provinces take practically no share in these 
imports. 

Thus while Bengal is the great producing province, Bombay is the 
chief distributing centre. By rail and river the Chinese silks brought to 
Western India are carried not only through the Presidency of Bombay, 
but very largely to the Panj4b and even to the United Provinces.^ Hence 
it may be said that while Bengal is the chief producing province, the 
Pan jab is the chief consuming province of India. 

’ Re-exports, — It only remains to briefly indicate the re-export trade, 
practically the whole of which goes from Bombay, and is, in conseq^uence, 
Chinese silk. The quantities of foreign silk re-exported during the period 
of 1900-7 were as follows : — 1900-1, 97,519 lb., valued at Es. 1,89,475 ; 
1901-2, 59,941 lb., valued at Es. 1,46,265 ; 1902-3, 85,249 lb., valued at 
Es. 1,62,279 ; 1903-4, 68,131 lb., valued at Es. 1,40,828 ; 1904-5, 54,522 
lb., valued at Es. 1,48,729 ; 1905-6, 69,330 lb., valued at Es. 1,35,045 ; 
and in 1906-7, 105,288 lb., valued at Es. 3,78,860. These re-exports go 
mainly to the United Kingdom and Arabia. 

MANUFACTURED SILK. 

Eepeated reference has been made to N. G. Mukerji {Monog. 
Silk Fabrics of Beng., 45-82) ; his chapter on fabrics will be found 
to give every possible detail regarding the rise and present position of 
the Indian industry, the class of goods manufactured, and the extent 
of the trade. He mentions, for example, the Murshidabad silk manu- 
facturers turning out many diflerent classes of goods, such as gown- 
pieces, corahs, silk-muslins, handkerchiefs, mathas, imitation Assam silk, 
etc. The last mentioned was specially introduced by Mukerji himself 
as a relief measure, but the success attained has “ given rise to a hope that 
under a fostering care the silk-weaving industry of Bengal may be 
developed in other directions also.” Speaking of the corahs, Mukerji 
observes that ‘‘ these are the cheapest silk fabrics which form the staples 
of export to Europe, where they are used mainly for lining purposes. 
Corahs are generally woven 7 yards by 1 yard, and sold at a rupee {== Is. M.) 
per square yard. They are made out of unbleached and untwisted 
thread, and bleached in the piece after they are woven. Corahs are also 
woven 10 yards by 42 inches, like ordinary gown-pieces, and worn as 
saris by widows. Like gown-pieces, corahs are valued by the number 
of warp threads (called shdn<^, 2,400 warp threads per yard making 
the best gown-pieces and corahs, while 1,200 or 1,000 warp threads per 
yard make the poorest gown-pieces and corahs. The price of corahs 
varies from 6 annas to Es. 1-8 per square yard.” In the Review of Trade 
of British India (1904-5, 38), the statement occurs : ‘‘ The exports have 
steadily diminished during the last five years, the decrease compared with 
1903-4 being 12 per cent., and what was once a trade of some importance 
is rapidly approaching insignificance.” This has reference mainly to the 
decline in the exports of corah silks, in which there seems some prospect 
of a revival. But at present the exports from India are “ chiefly 
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of tissues woven in Bengal from indigenous silks, for the Bombay mills 
employ imported silk and weave principally for the home markets,” 
Exports . — These again may be best arranged in tabular form under 
the chief classes — piece goods, silk goods mixed with other materials, 
thread, and other sorts. 


Year. 

Piece Goods. 

Mixed. 

j Thread. 

Others. 

Total 

Values. 

1900-1 

yds. 

1,175,924 

^ 152,367 

lb. 

175 

60 



Rs. 

10,96,770 

1,66,197 

Rs. 

630 

850 

12,64,447 

1901-2 

yds. 

854,092 

196,072 

lb. 

257 

81 



Rs. 

8,90,549 

1,61,507 

Re. 

2,022 

616 

10,54,694 

1902-3 

yds. 

819,324 

108,951 

lb. 

39 i 

1,036 



Rs. 

8,30,432 

1,15,095 

Re. 

314 

3,010 

9,48,851 

1903-4 

yds. 

677,225 1 

151,835 

lb. 

3 

44 



Bs. 

6,61,720 

1,80,169 

Rs. 

30 

760 

8,32,669 

1904-5 

yds. 

635,182 

162,389 

lb. 

264 

80 



Re. 

6,66,868 

1,80,169 j 

Rs. 

30 

1,214 

7,48,281 

1905-6 

yds. 

646,030 

136,338 

lb. 

221 





Rs. 

6,10,569 

1,03,390 

Rs. 

1,150 

— 

7,15,109 

1906-7 

yds. 

675,245 

86,740 

lb. 

172 

11 




■Rs. 

6,02,336 

82,526 

Rs. 

1,160 

60 

6,86,072 


The exports have thus in recent years been steadily decreasing, 
the value of the piece goods exported having shrunk during the 
years 1900-1 to 1906-7 to less than one-half. The total value of all 
manufactured goods has similarly shrunk from 12J to a little under 
7 lakhs. If, however, the comparison be carried farther back, the 
decline is manifested as even still more serious. For the five years 
ending 1895-6 the exports of manufactured silks of all kinds were 
valued at 19 J lakhs of rupees. The finer silk fabrics made in India 
are nearly entirely used up in the country. In 1904-5 the value^of the 
Bengal exports of all kinds amounted to Ks. 5,76,390, or almost four- fifths 
of the total. The share of Bombay, which means chiefly imported silk 
for the home market, was Rs. 1,34,749, while the balance went from 
Madras and Burma. Turning to the chief markets, we find that in 1906-7 
the United Kingdom imported Indian goods to the value of Rs. 3,44,850 ; 
France, Rs. 80,135 ; Arabia, Rs. 62,581 ; North Africa, Rs. 23,229 ; 
Straits Settlements, Rs. 55,348 ; Turkey-in- Asia, Rs. 33,715 ; and 
Australia, Rs. 12,013. 

I ports . — These show a remarkable expansion. In 1876-7 they were 
valued at 58 J lakhs, five years later at 135 lakhs, and a decade still 
later (1890-1) 140 lakhs of rupees. Since 1900 the figures have been 
as follows 1900-1, Rs. 1,66,58,108 ; 1901-2, Rs. 1,48,47,009 ; 1902-3, 
Rs. 1,63,23,232, -1903-4, Rs. 1,83,34,720; 1904-5, Rs. 2,11,81,502 (the 
highest figure yet attained) ; 1905-6, Rs. 1,90,15,100 ; and in 1906-7, 
Rs. 1,82,50,465. The largest quantities in 1906-7 came from Japan, 
Rs. 74,01,060; China, 33,97,658 ; France, Rs. 20,19,303 ; Italy, 
Rs. 19,84,466 ; the Straits Settlements, Rs. 1,02,307 ; the United King- 
dom, Rs. 18,95,680 ; and Austria-Hungary, Rs. 3,06,661; while the chief 
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importing centre is Bombay, wbich. takes almost three-fourths, the 
balance going chiefly to Burma. Eeviewing the trade returns for 1904:~5, 
Eobertson (Rev, Trade of Ind,, 1904-5, 17) says : “ Piece goods of pure 
silk are chiefly of Chinese and Japanese make, the latter predominating, 
and jointly (including re-exports from the Straits Settlements) they 
amounted to 16'3 million yards, valued at 102 lakhs, out of a total of 
18*9 million yards, valued at 124f lakhs. The value of the silk goods 
mixed with other materials, 43*8 lakhs, is 30 per cent, greater than in 
1903-4. There is also an advance of 25-8 per cent, in ‘ other sorts,’ of 
which the value rose by 51*7 per cent, to 42-9 lakhs. This includes 
warp and yarn of Italian silk imported into Bombay for hand- weaving.” 
The expansion of the imports in mixed silk and other textiles and in 
thread, warp and yarn, is therefore a highly significant feature of the 
modern silk traffic that gives a useful hint as to the demands of the 
hand-loom workers. 

Re-exports. — Have been increasing in recent years, and in 1904-5 
were not far behind the exports in value. The figures for the period 
discussed were as follows : — 1900-1, Es. 5,33,749 ; 1901-2, Es. 6,72,841 ; 
1902-3, Es. 7,33,519; 1903-4, Es. 6,98,160 ; 1904-5, Es. 6,01,942 ; 

1905- 6, Es. 6,47,797 ; and 1906-7, Es. 6,77,683. Bombay exports practi- 
cally the whole amount, and the chief markets for these re-exported goods 
appear to be Natal, ArSjii^British East Africa, Cape Colony and Persia. 

Trans-frontier Tracfe. -burning from the foreign to the Trans-frontier 
land trade, the returns may slimilarly be indicated under exports and 
imports of raw and of manufactured silks. Of Eaw. — The exports 
during recent years have been as follows : — 1904-5, 189 cwt., valued at 
Es. 85,233; 1905-6, 190 cwt., valued at Es. 93,586; 1906-7, 94 cwt., 
valued at Es. 51,175. The chief markets are the South Shan States, 
Bhutan and North-East Afghanistan. The imports during the same period 
have been 1904-5, 2,960 cwt., valued at Es. 19,98,484 ; 1905-6, 4,121 
cwt., valued at Es. 29,37,592 ; 1906-7, 4,165 cwt., valued at Es. 30,88,935. 
Kashmir and Western China supply practically the whole amount. Of 
Mai^ufactures. — The following are the returns of re-exported silk 
goods :^1904-5, 667 cwt., valued at Es. 8,97,079 ; 1905-6, 710 cwt., 
valued at Es. 8,11,581 ; 1906-7, 969 cwt., valued at Es. 9,36,406. The 
chief markets are the South Shan States, North Siam, North Shan States, 
South Siam and Tibet. The imports for the same period were : — 1904-5, 
196 cwt., valued at Es. 4,72,833 ; 1905-6, 445 cwt., valued at Es. 7,33,319 ; 

1906- 7, 250 cwt., valued at Es. 5,01,206. The largest jguantities come 
from North and South Siam and the South Shan States. \ 

' ' ' ' ' 

LA U , Linn, / FI. Br. Ind., iv., 229-37 ; Prain,( Beng. Plants, 
1903, ii., 743—7 ; Solanaceje. A genus of shrubs, herbs small trees, 
comprising numerous species of economic importance, Wch as the 
hrinjal and the potato. 1 

lo e , Linn. The Egg-plant, Brinjal, hhanta, 

hrin'jal, hartahili, mahoti Jiin^oli, wangan, vengan, vange, rigan^t hoithirehai, 
chiri vanga, badane hayi, hadnikai, trong, khayan, etc. Introduced into 
India and now extensively cultivated. De Candolle considers it is a 
native of Asia (not America), and other botanists have viewed it as 
Arabian. There are many very distinct forms or races distingmshed by 
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Brinjal 

the shape and colour of the fruit, egg-shaped to an elongated pear or even 
cylindrical, while in colour it ranges from white through yellow to red 
and even dark purple. None are eaten in the fresh state hut are cooked 
as vegetables. 

Cultivation . — The seeds are sown at the beginning of the rains Cultiva- 
and the plants put out at the distance of a foot and a half apart, tion. 

They come into season in August or September and bear till the end seasons, 
of the cold weather, certain varieties yielding till June and in Madras 
right through summer to October. In the suburbs of Calcutta, Bombay and 
Madras, in other words, in the vicinity of large towns, the brinjal is culti- 
vated as a field crop. Full accounts of cultivation have recently been 
given by Mukerji and Roy for Bengal, and by Mollison for Bombay. The Bombay, 
latter states that the varieties with purple fruits grow into much-branched 
shrubs about 3 feet high. The small-fruited forms are not so tall. The 
field varieties, he further adds, have prickles. The crop is grown chiefly 
in Gujarat, especially in the goradu or hesar garden lands of Kaira and 
Baroda. The crop is obtained from transplanted seedlings. The seed- 
bed is carefully prepared in May, and the young plants are ready for 
transplantation in six weeks or two months. The field into which they are 
transferred is prepared as for chillies, i.e. ploughed two or three times and 
then harrowed till a fine tilth is obtained. Before the first ploughing, a ploughing, 
dressing is given of not less than 20 tons old farm-yard manure per acre. Manure. 

The seedlings are planted two together in rows, 2| to feet apart in both 
directions. When well established they should be earthed up, before 
which a top-dressing of 500 lb, of nitre or 1,000 lb. of castor-cake placed 
round the plants will be found very beneficial. Beds for irrigation and irrigation, 
watering are arranged as in the case of chillies {CapsUmm). Mollison 
gives a table showing the yield, cost of cultivation, and value of outturn 
per acre under fairly high-class cultivation. The table shows that nitre 
as a top-dressing has a remarkable effect on the crop. With a manure of cost and 
dried fish and nitre, at the rate of 1,451 lb. fish and 433 lb. nitre per acre, outturn, 
the outturn was found to be 16,322 lb., cost of cultivation Rs. 138-6, and 
value of outturn Rs. 325-5 per acre. 

In Bengal, according to Mukerji, the seed is sown at the end of March Bengal, 
or early in May. The field to which the seedlings are transferred is pre- Seasons, 
pared in December or January and should be ready for planting in May. 

The plants begin to bear in August. A variety, known as huli begun, is 
sown in September and October ; the seedlings are transplanted in October 
or November and the plants bear from February to June. He esti- 
mates the cost of cultivation at Rs. 60-8 per acre, and with an outturn Oost. 
of 150 maunds per acre, worth Rs. 90, the net profit would amount to about Outturn, 

Rs. 30 per acre. Roy puts this matter more pointedly. There are two 
principal varieties, he says — (1) the winter and (2) the spring. The 
finest hrinjals are known as elohesM and muhta hesM. When grown as a 
spring crop brinjal follows dus paddy or jute. But where the rainfall is 
heavy it is grown in the season. 

Uses.—Brinjals are much eaten by the Natives whenever procurable, Vegetable, 
and by the Europeans during the early summer months, when other 
vegetables are not available. The Natives use them (a) in curries ; (6) 
roasted in hot ashes and mashed with salt, onions, chillies, and lime-juice 
or mustard-oil ; (c) cut into slices and fried in oil; and {d) pickled while 
young and tender with mustard-oil, chilhes, salt, etc. By Europeans they 
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are usually prepared by being half boiled, tbe interior scooped out and 
mashed with pepper, salt and butter, then replaced and baked. 

[Cf. Bontius, Hist. Nat. et Med. Ind. Or., 1629, in Piso, Ind. Utri. re Nat. 
et Med., 1658, 123-4 ; Benthara, Rev. of Targioni-Tozzetti, in Journ. Hort. Soc., 
1866, ix., 140-1 ; De Candolle, Orig. Cult. Plants, 1884, 287 ; Basu, Agri. 
Lohardaga, 1890, pt. i., 76-6; Banerjei, Agri. Cuttack, 1893, 107-8 ; Henry, 
Econ. Bot. China, 1893, 50 ; Mnkerji, Handbook Ind. Agri., 1901, 343-6 ; MoUison, 
Textbook Ind. Agri., 1901, iii., 209-11; Woodrow, Card, in /nd., 1903, 199; 
Hohson-Jobson (ed. Crooke), 1903, 115-6 ; Hosie, Rept. Prov. of Ssu’ch^uan, 1904, 
ISTo. 6, 16 ; Firminger, Man. Card. Ind. (ed. Cameron), 1904, 166 ; Joret, Les PI. 
dans UAntiq., etc., 1904, ii., 263 ; Boy, Crops of Bengal, 1906, 138-41.] 
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. tuberosum, Linn. The Potato, alu, bilati dlu, batata, wallarai, 
Mlangu, utalay gudda, etc. 

With reference to the indigenous habitat of the potato, De Candolle 
(Lc. 45-53) states that the only locality in which a species is found really 
wild, that could be accepted as representing the cultivated plant, is Chili, 
but that it is very doubtful whether its natural home extends to Peru and 
New Granada. According to Baker {Journ. Linn. Soc., xx., 489), however, 
undoubted forms of S. tuherostim have been found wild in Lima and in 
New Granada also, but the plant is everywhere one which occurs at a 
comparatively high altitude and in a dry chmate, and is met with nowhere 
in the near neighbourhood of the coast. It is proved beyond doubt that 
at the time of the discovery of America the cultivation of the potato was 
practised with every appearance of ancient usage in the temperate regions 
extending from Chili to New Granada (Asa Gray, Scient. Facers, 1889, 
i., 317). In Europe it was introduced at some period between 1580 and 
1585, first into Spain, thence to Portugal, Italy, France, Belgium and 
Germany. It had reached Ireland in 1585 or 1586 (Roze, Hist, de la 
Pomme de Terre, Paris, 1898). The first mention of it in connection with 
India appears in Terry’s account of the banquet at Ajmir given by Asaph 
Chan to Sir Thomas Roe in 1615 (Voyage E. Ind., 197). Fryer (1675, 
Hew Ago. E. Ind. and Pers. (ed. 1698), 104, 179) describes the gardens of 
Surat and the Karn^tak as containing among other vegetables brinjals 
and potatoes. It would thus appear that within a remarkably short 
interval, after the discovery of the potato in America, it had been 
conveyed to India and was apparently at once taken up by the better- 
class Muhammadans as a desirable addition to the ordinary articles 
of diet. 

CULTIVATION. — To-day, it may be said to be cultivated more or less 
in all parts of India. The methods pursued will, therefore, be now briefly 
indicated under provincial headings : — 

Bengal. — The chief potato-growing districts are Hughli, Bardwan, 
Rangpux, Jalpaiguri and Darjeeling. Full accounts have recently been 
given by Mukerji and Roy, as also in the publications of the Bengal Agri- 
cultural Department. Various kinds of the tuber are grown, of which the 
Patna, Naini Tal, and Cherrapunji are best known and most highly valued. 
A loose soil such as sandy loam is preferred. The crop requires moisture, 
but water must not be allowed to settle about the tubers. In rotation it 
may follow dus paddy or jute, but is often grown year after year without 
an intervening crop, especially in the vicinity of large markets, the fertility 
being preserved by high manuring. Previous to planting the land is pre- 
pared by numerous ploughings and is thoroughly pulverised. Manure, 
preferably cow-dung at the rate of 240 maunds per acre, or castor-cake 

4Q28 



OLANU 

PRODUCTION ON THE HILLS tu o u 

Cultivation 

at the rate of 20 maunds per acre, should be spread on the ground after 
the first few ploughings and thoroughly mixed with the soil. The field 
is then divided into sections by water- channels and laid out in ridges and 
furrows. Sets consisting of entire tubers or portions with two or three Sets. 

“ eyes ” are planted along the ridges, 9 to 12 inches apart in a single or 
double row. Experiments at the Sibpur Farm showed that the average 
outturn per acre from double rows was about 9,500 lb., and from single Yield, 
rows about 7,300 lb. Planting the sets should not ordinarily take place 
in the plains before October. Between planting and harvesting, the crop 
should be watered if necessary, but not in excess, the earth stirred and 
weeded and heaped up several times round the base of the growing plants. 

Harvest takes place from 15th January to 15th March. Mukerji estimates 
the cost of cultivation at Rs. 170 per acre and the outturn at 150 maunds Cost, 
valued at Rs, 225, giving a net profit of about Rs. 50. 

[Cf. Ghosha, Potato and Its Cult., Journ. Agri.-Hort. Soc. Ind., 1871, ii., pt. ii., 

296-309 ; Basu, Agri. Lohardaga, 1890, pt. i,, 74-5 ; Banerjei, Agri. Ouitack, 

1893, 108-10; Admin. Rept. Bengal, 1901-2, 16-7; Mukerji, Handbook Ind. 

Agri., 1901, 336-43 ; Boy, Crops of Beng., 1906, 113-9 ; Ann. Repts. Dept. Land 
Rec. and Agri . ; Agri. Dept. Beng. Bull., 1906, No. 8 ; Exper. Farm Repts. 

Bardwan, 1906-7, 33-40.] 

Assa . — Potatoes are extensively grown on the higher slopes chiefiy Assam, 
in the Khasia hills, and in lower land which has been well drained. In the 
Gazetteer of Assam (1906, x., 73-4:), which deals with the Khasia, Jaintia, 

Garo and Lushai hills, it is stated that the crop was first introduced in introduction. 

1830 by Mr. David Scott and in 1881-2 the export of potatoes from the 

province reached 127,000 maunds. Five years later, however, the tuber 

was attacked by disease and in 1887-8 the export fell to 42,000 maunds, 

and in 1899-1900 had decreased to 5,000 maunds. A change then came, 

due to the introduction in 1897 of the Naini Tal potato, and in 1903-4 

the exports reached 51,000 maunds. Two crops are raised : “ The first TwoOrops. 

is sown in January and February, and is gathered in June and July ; the 

second is sown in July and August and is harvested in November and 

December.” [Of. Ind. Gard., Sept. 29, 1898, 429-30 ; Re'pts. Dept. Land 

Rec. and Agri. ; Agri. Dept. Assam Bull., 1904, No. 10, 5-7.] 

United Provinces of Agra and Oudh. — The potato is said to flourish IT. Prov. 
well in the hills at Naini Tal, Almora, Paori Lohygat, and beyond Mussourie 
and also in the plains. Duthie and Fuller {Field and Garden Crops., pt. iii., 

15-6) state that cultivation is conducted on the European method, and 
difiers in no material respect from that described above for Bengal. Two 
hundred maunds is stated to be no extraordinary outturn, but the cultiva- Yield, 
tion is very expensive. “ The eyes are planted in November and the 
potatoes are ready for digging up in February. They are sold in the 
bazar at the rate of 12 annas to one rupee and four annas per maund.” 

On the authority of the late Mr. GoUan, it is also stated that “ the best 
time to sow the acclimatised varieties is from the middle of September Seasons, 
to the middle of October, and that the hill kinds and those imported from 
Europe must be sown later. Water is freely given during growth, but the watering, 
quantity is reduced when the leaves begin to turn yellow. If the soil is 
naturally rich, manure is not essential, but in the plains manure is always Manure, 
given.” 

In recent years three varieties have been experimented with at the BacesOro . 
Cawnpore Farm, viz. the Madrasi white, country red, and hill variety. 

In the report for 1903-4 it is stated that the average outturn for six years 
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THE POTATO 

of Madrasi and Pill varieties amounted to 13,527 lb. and 8,546 lb. respec- 
tively, while the average for five years for country red amounted to 13,119 
lb. [Cf. Nevill, Dist. Gaz., 1904, iv., 46 ; 1904, xxxiv., 56, 63, 150, etc. ; 
Cawnpore Exper. Farm Bepts. (several years).] 

Bombay. — The potato is grown to a small extent on garden lands in 
all parts of the Presidency- The chief cultivation, however, is in the 
Poona district, which, according to Mollison, claims 75 per cent, of the total 
area. The following is the method of cultivation which he says is there 
pursued : — The soil is mixed black, and the field usually fallowed during 
the rains. The land is ploughed two or three times between June and 
September and farm-yard manure, 15 to 20 tons per acre, applied before 
the third ploughing. The crop is planted in October. Tubers of medium 
size are selected for sets, and 900 lb. to 1,100 lb. of potatoes furnish sets 
suffi-cient to plant an acre. The tubers are each cut into three or four 
pieces and are planted 7 to 8 inches apart, in furrows 9 to 10 inches distant. 
The crop must be weeded and irrigation given every eight days. In 
March the haulms begin to wither and turn brown, and water is now 
withheld for a fortnight or three weeks. When gathering the crop, the 
potatoes are exposed by ploughing, first along the rows, then across. 
According to Mollison, an average crop in Poona tested by himself gave an 
outturn of 10,230 lb. per acre, worth Rs. 201. The cost of cultivation, 
estimated for the Surat district, is stated to be Rs. 130-8 per acre, and an 
average outturn of about 12,000 lb. to be worth Rs. 200 (at wholesale 
rate of 60 lb. per rupee). [C/. Crop Exper. Bepts . ; Bepts. Dept. Land 
Bee. and Agri. ; Exper. Farm Bepts. Poona ; Mollison, Textbook Ind. 
Agri., 1901, hi., 200-6,] 

Uses. — It is much to be regretted that no sort of statistical information 
can be furnished regarding the extent of cultivation of potatoes nor the 
magnitude of the traffic in these tubers throughout India. As already 
mentioned, within access of the great markets of the plains it is customary 
to find large plots of suitable land thrown under the crop, during the season 
of the year that may be suitable. And on the hills the cultivation is even 
more extensive, such as on the Khasia and Garo hills, and the Himalaya 
at Darjeeling, Nepal, Garhwal, Kumaon, Simla, Kangra, Kullu and 
Kashmir. So also on the tableland and lower hills of the central tracts of 
India, such as the Nilgiri hills. Bangalore, etc., extensive potato cultiva- 
tion exists, the produce being largely exported to the plains. 

As an article of food, potatoes are now valued by all classes, especially 
the Hindus on days when forbidden the use of grain. At first potatoes 
were eaten by the Muhammadans and Europeans only, but for some years 
past they have got into universal usage, and it is now no uncommon cir- 
cumstance to find cooked potatoes ofiered for sale at refreshment stalls, 
in various cold preparations, to be eaten along with so-called sweetmeats 
that form the midday meal of the city communities. The dried small 
tubers are also a common adulterant for the more expensive saUp. Po- 
tatoes are also fairly extensively employed both in the manufacture of 
starch and in the distillation of alcohol. Ligon (Hist. Barbados, 1657, 31) 
speaks of the beverage called mobbie being made from potatoes. The 
knowledge of their possible employment in distillation is thus by no 
means a recent discovery. 

The following are the returns of the wholesale prices per maund (82 lb.) 
of potatoes in Calcutta during January of the years 1900-6 -1900, Rs. 2 ; 
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1901, Es. 2-8 ; 1902, Es. 1-10 ; 1903, Es. 1-4 ; 1904, Es. 1-4 ; 1905, 
Es. 2-3-9 ; 1906, Es. 3-4-3. 

\Cf. Evelyn, Memoirs, 1819, ii., 292 ; Wright, Memoirs, 1828, 316-21 ; 
Bentham, Bev. of Ta^'gioni-Tozzetti, in Journ. Hort. Soc., 1855, ix., 139-40; 
De Candolle, Orig. Cult. Plants, 1884, 45 ; Asa Gray, Sdent. Papers, 1889, i., 
317 ; Seers, Potato Cult., 1891 ; Barclay, Agri. Ledg., 1895, No. 20, 271-6 ; Man. 
of Potatoes, Journ. Board of Agri., Sept. 1899, vi., 169-72 ; June 1900, vii., 
24-7 ; 1901, vii., 438-54 ; Thorpe, Diet. Appl. Chem., 1900, hi., 571, 587 ; 
Prepar. and Use of Dried Potatoes, Board of Trade Journ, suppl., July 9, 1903, 
77-80 ; Woodrow, Card, in Ind., 1903, 397 ; Firminger, Man. Card. Ind. (ed. 
Cameron), 1904, 155-6; Coventry, Potato Cult., in Agri. Journ. /nd., 1906, i., 
pt. hi., 263-5 ; Ind. Potatoes for London, in Agri. Journ. Ind., 1906, i., pt. i., 79-80 ; 
Butler, Spraying of Potatoes, ixiAgri. Journ. Ind., 1907, ii., pt. i., 95.] For micro- 
scopical results consult Hanausek {Micro. Tech. Prod. (Winton and Barber, 
transl.), 1907, 37). 

O GHUM, Ters. ; Geamine.^. A genus of grasses wEicE em- 
braoes several useful species, as, for example, tEe important millet ywar 
— a cereal, wEicE, after rice, is perEaps tEe most valuable single article 
of food in India. TEe present brief review of information may tEere- 
fore commence witE a botanical statement of Sorghum halepense, the 
plant from which the cultivated S, vulgare (judr) is bebeved to have 
originated. [Cf. Watt, Agri. Ledg., 1905, No. 6.] 

S. halepense, / Andropogonhalepensis, Brot. ; Prain, Beng. Plants, 1903, h., 
1204 ; A. Sorghum, subsp. halepensis, Hachel, in DC., Monog. Phaner., 1889, 
vi., 501 ; A. {suhgen. Sorghum) halepensis, FI. Br. Ind., vii., 182 ; Duthie, Fodd. 
Grass. N. Ind., 1888, 40-4 ; Lisboa, Bomb. Grass., 1896, 74. The Johnson Grass, 
Cuba Grass, etc., baru, hraham, kdld-mucha, galla-jari, padda-^allagadi, gadi- 
janu, kartdl, bihhonda, etc. A tall perennial grass, common throughout India 
and Burma on cultivated and uncultivated lands. There are two forms met with 
in India, which were treated by Roxburgh as separate species but exhibited thus 
in the Flo7'a of British India : — 

a. Var. genulna {Andropogon miliaceus, Boxb.). Lisboa mentions narvas 
and bhonda as vernacular names for this plant. 

/3. Var. e usa {A. laxus, Boxb. {non Linn.) ). According to Roxburgh, this 
is the plant denoted ,by the names kdld-mucha, gadi-janu. He says it grows in 
hedges, on banks of watercourses and on land lately cultivated. 

It is considered a good fodder grass both for grazing and for hay, but is held 
to have frequently poisonous after-effects, especially if eaten when too young 
or when stunted by drought. In many parts of India it is believed to be injurious 
till after the rains. The name bikhonda, given to in certain moun- 

tainous countries, may be intended to denote its evil reputation. The grain is 
often collected and eaten, though the plant seems nowhere to be specially cul- 
tivated. Hamilton, for example, speaks of a kind of bread being made from it 
in Rajmahal, and Tod {Bajasthan, u., 170) mentions the seed being collected, 
mixed with bdjra and eaten by the poorer classes in Bikanir. [Cf. Sly, Fxotic 
Drought Besisting Plants, in Agri. Journ. Ind., 1907, ii., pt. ii., 168.] 

. vul pe, Pers. ; Holcus Sorghum, Linn., Sf. PL, 1753, 1047 ; 
Androfogon Sorghum, Brot . ; Holcus Sorghum, Roxh., FI. Ind., i., 269 ; A. 
Sorghum, Prain, Beng. Plants, 1204, ii. ; A. Sorghum, suhsf. sativus, Hachel, 
in DO., Monog. Phaner., vi., 505; FI. Br. Ind., vii., 183. TEe Indian 
or Great Millet, Guinea Corn, TurkisE Millet, etc., judr, (jowar), jondhala, 
hurbi, chari (stalks), idiag, kangra, shdlu, sundia, cholam, talla, jonna, 
yengara, 'pyoung, etc. A tall, Eandsome grass, cultivated tErougEout 
India since very remote times. 

TEougE botanists are agreed tEat tEe judr is derived from S. halepense 
it Eas been dispersed by cultivation to latitudes considerably to the nortE 
and south of its indigenous habitat. In most countries it is cultivated 
between latitudes 45° N. and 35° S. — ^the area of cotton. In India and 
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Africa it is of greatest value in the upland tracts between latitudes 15° 
and 30°. In warmer, inoister regions, as in Bengal, in large portions of 
Madras, in Lower Burma, and in Ceylon it hardly ranks as an important 
cereal, since in these regions the grain ripens but indifierently. 

History — According to Crooke [Bural and Agri. Qloss., 1888, 139 ; also his 
edition of Hohson-Johsorif 1903, 468), the word judr has been derived from the 
Sanskrit yava-parkdra or aJcdra, which means “ of the nature of barley.” Butt 
{Mat. Med. Hind., 324) mentions ydvandla and rahta-khurna as its special San- 
skrit names. From ydvandla it would become javandla, jauandra, and finally 
judr. The Arabic dura (or, as it is variously written, dhurra, dhaura, douro, etc.) 
readily becomes zura and has been Sanslmtised as zurna, and is thus but a 
variant of judr. It would seem probable that the earliest mention of the name 
dura (or dorah) occurs (9th century a.d.) in Avicenna’s reference to the people 
of Zanzibar living very largely on the grain of that name. The Javanese name 
for it is djagomutri. The chdlrnn is probably also the tsjolam of the Malabar 
(Rheede, Hort. Mai., xii., 113, t. 60). It certainly is the hattari of the Malays 
(Rumphius, Herb. Amh., v., 194, t. 75). 

The origin of the name Sorghum or Sorgho might be expected to throw much 
light on the history of the crop. Rees {Gyclopcedia, 1819), followed by Paxton, 
Johnson, and most botanical lexicographers, says it is an Oriental word and 
comes from the Indian sorghi. This doubtless is a mistake, since no such name 
for it exists in any Indian language. Kornicke and Werner {Handhuch Getreide- 
baues, 1885, i., 294-315) seem to think that it came direct from the Arabic 
dorah. The initial letter, on its passing westward, became softened into “th” 
and ultimately into “ s.” Sadebeck {Kulturgew. der Deut. Kolon., 1899, 48-52) 
and many other authors speak of it as the sirch of the Southern Tyrol. 

John Arduin in his notes on Pliny (ii., 105, n. 23), published 1723, observes 
that Scalinger {Exercit., 1557, 292, 869) is responsible for the statement that his 
countrymen, the Italians, called it surgum. Schweinfurth {Heart of Africa, 
1873, i., 246) says that Petrus de Crescentius, about the year 1290 a.d., is 
the first author who definitely alludes to sorgo. However, in the editions of the 
Agricultura, dated 1471, 1519, and 1653, melica {milica) and in Italian versions 
aagina occur, but not sorgo. Porta {Villoe, etc., 1592, 865), accepting Pliny’s 
statement that this millet came from India to Italy in the time of Nero, observes 
that it was caEed by the Italians sagina, melica, or surga. He then gives a deriva- 
tion of the last name from “ surgo, to rise,” in allusion to its towering above all 
other crops. It would seem that the word Sorghum, as it now exists, originated 
in Europe, and is strictly speaking the name for the warm temperate grain- 
yielding races of the plant, the forms that correspond with the rahi judr of India 
presently to be described. 

Few, if any, of the European travellers in India, whose writings, as a rule, 
are so fruitful of historic evidence, make any reference to this grain. Yet we 
can have little doubt that it was extensively cultivated in India during at least 
the period of the explorations indicated. In the Ain-i~Akhari — the Adminis- 
tration Report of the Emperor Akbar for the year 1590 — its price is quoted in 
a list of autumn grains, and in a further passage (Gladwin, transl., ii., 62) it is 
remarked that — Jewary and Bajera are the grains chiefly cultivated in the 
Subah of Guzerat.” So again, speaking of Khandesh (Jarrett, transl., ii., 223), 
we read — '^Jowari is chiefly ciiltivated, of which, in some places, there are three 
crops in a year, and its stalk is so delicate and pie ant to the taste that it is 
regarded in the light of a fruit.” It is, however, comparatively little grown on 
the Malabar coast even to the present day, and was hardly likely, therefore, to 
have been seen by the traders and travellers who for the most part visited the 
coast towns. Koernicke, who maintains with Be Candolle, that as a cultivated 
plant it originated in Africa, not India, observes that it probably reached Asia 
by sea and not by land routes, as was often the c e. But if that were so, we 
might expect to fiiid it most extensively cultivated near the coast, whereas when 
we first lea definitely about it in India, it is the staple food of the people 
who occupy the interior and drier tablelands, not the warm, moist regions near 
the sea. It is, in fact, met with approximately in regions where its presumed 
wild stock is most plentiful. 

We may, therefore, conclude that in all probability the Sanskrit people first 
learned of this grain in India, but gave themselves very Httle concern regarding 
it. Everything, however, points to its having been cultivated in the peninsula 
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from remote antiqxiity, and in all probability many of the races of the plant 
presently met with in that country have been locally originated. \Cf. Ver- 
tomannus, Travels, etc., 1503-10, in Hahl. Voy., iv., 565 ; Fuchs, De Stirp. 

Hist., 1546, ccxcvi., 261 ; Tragus, De Stirp. Hist., 1552, ii., 659 ; Lobel, Stirp. 

Advers. Nov., 1570, 14 ; Prosper Alpinus, Rer. Mgypt., 1735, 176 ; Parkinson, 

Theatr. Hot., 1640, 1137, f. 3 ; Morison, Hist. PL, 1699, hi., 196 ; Breyne, Prod. 

Bar. PL, 1739, ii., 83; Gronovius, FL Orient., 1755, 134; Host, Oram. Ausiriac., 

1805, iv., 1., f. 2; also FL Ausiriac., 1827, i., 71 ; Schmidt, FL Cap. Verd. Ins., 

1852, 158 ; Martius, FL Bras., 1883, ii., pt. hi., 270-2 ; Hehn, Kulturpfl. und 
Haust., 1894, 492-3 ; Lambrecht, Berichte Land-und Forstw. in Deutsch Ost.- 
africa, 1903, i., 398-402 ; Semler, Trop. Agrih., 1903, iii., 125-44 ; Joret, Les 
PL dans UAntiq., etc., 1904, h., 247.] 

FOOD SUPPLY. 

Varieties and Races. — Spealdng in a very general sense, there are two Varieties 
great crops of judr. Of these one is the Jchanf, which ripens in autumn. R-aces. 
The majority of the hharif forms would fall under the botanical varieties KJmif Forms, 
hicolor, eernuais, and vidgaris proper. They have usually compact 
heads, the grains are more or less rounded, and the floral envelopes almost 
completely glabrous. The second crop is the rabi, or that which ripens iJaSt Forms, 
in spring. It seems likely that most of the races placed in this position 
would be found to fall under the varieties Jiians^ Hoxhurghii and 
saceharatMS, and to approximate nearer to luil&pense than do those 
of the Mianf series. They have lax feathery panicles with the grains 
elongated and the floral envelopes often more or less hairy. As a rule 
the best kinds are creamy white (the extremity only being darker coloured) 
and of a pearly lustre. It is customary for the grain to be slightly flattened 
near the apex, a peculiarity often much increased until in some forms it 
becomes almost hooked or even indented. The curved grains are generally Curved Grains, 
the most highly prized, for the purpose of being parched. The glumes 
or envelopes are usually darker than the grains themselves, and may be 
awned or awnless. In some forms the envelopes (chaff) are coloured Fiorai 
and the grain-husk (or seed-coat) white; in others the seed-coat also is ^dkereSt. 
uniformly or parti-coloured. Lastly, the floral envelopes may firmly 
embrace and almost adhere to the seed, while in other conditions the 
attachment may be so slight that (as in certain barleys) the grain may 
* deserve the description of being naked. Naked. 

Mollison {Tex-&ooh Ind. Agri., iii., 10-11) says : “ The most notice- 
able differences between varieties are that hharif, i.e. rain crops or early Early, 
varieties are much more numerous than rahi or late varieties. Early or 3:ate. 
late varieties do best if sown at their approximate seasons. A rabi variety 
may or may not thrive if sown as a rain crop. None of the rain crop 
varieties are likely to succeed if sown in the rabi season.” In the ex- 
periments conducted at the farms in the Bombay Presidency it was 
established that forms of judr procured from goradu (light) soils — for ex- Soils: 
ample, those of Kaira and Baroda — could not be cultivated on the black 
cotton soils of the Deccan. Thus there would seem no doubt centuries 
of selection and special cultivation have directly adapted this plant into 
the numerous recognisable races that exist in India. 

Area and Yield. — From the Agricultural Statistics, 1900-1 to 1905-6, Area and 
this crop is shown as occupying in British India approximately 22 million Ti®ld. 
acres. To these figures have to be added 2J million acres for the Native 
States, making the total of some 24 million acres for all India and Burma. 

The chief provinces in order of importance are Bombay, Madras, Berar, 
the United Provinces, Central Provinces and Panj^b. An almost identical 
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distribution exists in tbe Native States : judr becomes important on land 
not inundated. Out of tbe total mentioned, Gwalior takes usually close on 
half, that is, a little over one million acres. This is followed by Mysore 
with about half a million acres, by Kotah State with 350,000, and by 
Tonk and Jaipur, having about the same acreage between them. 

It has been estimated that a yield of 6 maunds (or, say, 500 lb.) an 
acre might be a safe though probably a low average for the crop. To be 
rather under than over the mark, therefore, this would come to an annual 
production of, say, 5 million tons of grain. Mukerji {Handbook Ind. 
Agri.y 1901, 254) says of judr, “ It yields a nourishing grain about the 
same quantity per acre as wheat or rice (900 lbs.) and ten times as much 
in fuel and fodder as ordinary cereal crops.” Mollison (Lc. 8-9), speaking 
of the Deccan kharif judr, remarks : “ An average crop in the Deccan 
will vary, according to the quality of soil, from 500 to 900 lb. per acre 
of jowdr and 100 to 200 lb. subordinate pulses with 350 to 450 bundles of 
kadhi ” (fodder). Referring to the Gujarat rahi judr, Mollison continues : 

An acre produces 800 lb. to 1,000 lb. grain and 300 to 400 bundles of 
kadhi ; each bundle weighs 4 to 6 lb. The fodder is usually of excellent 
quality, because the crop stands fairly thick upon the ground and the 
stalks are neither very tall nor very coarse. A rahi crop in other black 
soil districts yields generally in a fair season 550 to 700 lb. per acre.” 
In the Report of the Experimental Farm at Surat for 1903, the yield is 
given as 1,213 lb. grain, by-products 3,974 lb., the value of the outturn 
Rs. 34-3-1, and the cost of cultivation Rs. 30-14-0 an acre. These 
returns, as also Mollison’s figures, may be accepted as in accord with the 
numerous crop experiments that have been performed in Bombay. 

DISEASES AND PESTS, — The Sorghum crop is exposed to four chief adverse 
circumstances: — (1) fungal blights; (2) parasitic flowering plants; (3) insects 
and other animal pests ; and (4) climatic disturbances. Masses {Textbook 
Plant Diseases, 216) gives particulars regarding smut. Much advantage might 
be anticipated from the systematic washing of the seed in hot water (at a 
temperature of 135° to 150° F.), or in sulphate of copper per cent, solution), 
before being sown. By this process the crop would be protected against 
smut and bunt. Of the parasitic flowering plants found on this crop the 
most curious is the small strUftt (known in the vernacular as tavli or taluk), 
which sometimes effects frightful havoc. One or two parasitic insects do 
much damage (such as the sugar-borer and an aphis), but birds and squirrels 
are by far the most destructive. To safeguard the crop, the owner watches it 
from sunrise to simset for some twenty days before the harvest. For this pur- 
pose he and his assistants sit on elevated platforms, placed at intervals all over 
the field, and make discordant noises by beating on old tins, or cast by slings 
small stones or hardened pellets of mud at the flocks of birds which every now 
and again settle on the field. The climatic disturbances may be briefly stated 
as want of rain at the proper season, excessive hmnidity and cloudy weather, 
or unnaturally high temperatures. In a further paragraph, while dealing with 
the production of this plant as a source of fodder, reference will be made to the 
evil reputation of the stems for becoming poisonous. This peculiarity is not 
constant, though it often occurs in an epidemic form such as to justify belief 
that the germ' concerned in the production of the poisonous property is dependent 
upon accidental climatic or disease conditions. The plant stunted because of 
deficiency of rain is always a dangerous fodder for cattle. A study of the races of 
the plant, more critical than hitherto attempted, might therefore be looked to as 
likely to result in the discovery of forms bettor suited to certain tracts of country 
than those at present grown. On this aspect Mollison’s pertinent observation 
may be given here : — “ Some varieties mature much more quickly than others. 
It is important to know which varieties reach maturity earUost ; because after 
a period of scarcity or famine, varieties which produce grain and fodder in the 
least time would be most in demand.” 
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It may be added that since the above was published in The Agricultural 
Ledger, Maxwell-Lefroy has given many useful particulars regarding the Moth- 
borers found in the Sugar-cane, Maize and Sorghum {Agri. Journ. Ind., i., 
pt, ii,, 97-113; also Mem. Dept. Agri. Ind.^ 1907, i.. No. 2). No one has as 
yet, however, written a complete account of the diseases and pests of this 
crop for the whole of India, but Barber {Dept. Land Bee. and Agri. Mad. Bull., 
1904, ii.. No. 49) gives a review of the available information so far as the 
Southern Presidency is concerned. He there deals with the subjects of Smut, 
Shredding of the Leaves, Wet Weather Mould, Reddening of the Leaves, Rust, 
Mites, Red-spot Disease, Insect and Other Animal Pests, Borers, Plant Lice, 
Plant Bugs, Weevdls in the stored grain, stvif/a, etc. An interesting account 
of the fungal disease caused by Seiero.spoifa, f/ranrinieoia (also described by 
Barber, l.o. 278) is given by Butler {Mem. Dept. Agri. Ind., 1907, ii., No. 1, 
13-4). [Of. Watt, Agri. Ledg., 1895, No. 20, 285 ; and Barclay, 375, 378.] 

Rotation. — The advantage of sowing mixed with the bushy pulse tur {Cajanufi 
indicus) turns very largely on the protection afforded from severe droughts and 
destructive twinds. The action of leguminous crops on the soil is, however, 
valuable, and a mixed crop may on that account serve part of the purpose of a 
rotation. The rotations most frequently seen are cotton, and judr with tur mixed ; 
cotton, judr, til ; cotton, /war, san hemp (the last often ploughed in as a green 
manure) ; or cotton, judr, fallow. Judr is supposed to participate in the manure 
and cultivation bestowed on the cotton. Farm experiments have proved the 
three rotations distinctly preferable. The special value of the use of til {semt- 
mif jii ) lies in the fact that being a late crop it allows of the land being thoroughly 
ploughed every third year. Besides the plants mentioned many others are used, 
but as these may now and again be referred to in the observations below, nothing 
further need be added to the scheme of rotation just indicated. 

CULTIVATION.-Bombay and S/jncT.— There are usually 5^ to 8 
million acres under this crop in Bombay, and about half to three-quarters 
of a million in Sind. But this may be more fully exemplified thus : — ^In 
1905-6 the total area in Bombay was 6,570,339 acres, and the chief districts 
within the area were — Bijl-pur, 1,209,066 acres ; Sholapur, 1,313,422 
acres; Ahmadnagar, 662,918 acres; Poona, 681,413 acres; Satara, 600,097 
acres ; Belgaum, 583,184 acres ; Dharwar, 567,091 acres ; Khandesh, 
432,638 acres ; N4sik, 74,541 acres ; Ahmadabad, 249,881 acres, etc. In 
the Season and Crop Report, published by the Department of Agriculture, 
the area in 1906-7 is stated to have been 5,643,000 acres in Bombay, 
and 630,000 acres in Sind. Mention has already been made of the large 
number of recognisable forms of the plant in this Presidency. Discussing 
the merits of those grown at the Surat Experimental Farm, the Superin- 
tendent, in his Eeport for 1902-3, speaks of 23 having been found superior 
grain varieties, and then adds that 269 forms have been under experiment. 

Stress may be laid on the relatively ^eater importance of the rali judr 
crop in Bombay than in the other provinces of India. It follows accord- 
ingly that a larger percentage of the Bombay forms of the plant might be 
looked for as belonging to the group with open feathery panicles and 
saccharine stems. Many valuable reports and special publications have 
appeared, such as those in connection with the Experimental Farms and 
the Crop Experiments. Mollison tells us that judr is the staple grain 
crop where black and mixed black soils predominate, provided the rainfall 
is moderate and well distributed. Where rainfall is excessive, it gives 
place to rice, and on sandy loams and shallow soils to hajra. MoUison 
then refers his account of this cereal to the sections shown in the following 
abstract 

(a) The Kliarif Juar of the Deccan. — The land should be ready for sowing 
by the end of June : later sowings are not so satisfactory. The amount of seed 
to be used depends to a large extent on the kind cultivated. Large-headed forms 
require more space. But the ordinary rate of seed is 6 to 8 lb, an acre along with 
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1 J to subordinate pulses. The seeds are mixed and drill sown, the rows being 
14 inches apart. In successful cultivation the crop is hand- weeded as well as 
hoed once or twice. The crop wiU come into flower in August and September 
and ripen in October and November. 

(6) The Kharif Juar of Gujarat. — ^Usually alternates on black soil with cotton : 
after removal of the latter, the land is repeatedly harrowed and scarified in 
April and May, but no ploughing is, as a rule, given since judr likes a firm seed- 
bed. In June or July the seed is drilled in rows 20 inches apart. When the crop 
stands 9 inches high, it is again hoed and the plough passed between the rows 
of seedlings. The principal crop is ready five months after sowing. 

(c) The Rahx Juar of Gujarat. — In Broach this form of judr is called ahialu. It is 
drill-sown in September or October, after one ploughing and several harro wings of 
the soil. The seed is sown at the rate of 7 to 8 lb. an acre. The rows are 20 inches 
apart, and the seedlings appear in the furrows. The crop is twice intercultured 
with the bullock hoe. “ As the ears begin to fill, the stalks are tied up to each 
other so that they may not be lodged.” This is only necessary in a good year, 
with a heavy crop. Harvest takes place in February to March, of five to six 
months after sowing. 

Madras. — In 1905-6 there were 4,740,841 acres under the crop. The 
areas in the chief districts in that year were as follows : — Bellary, 725,444 
acres ; Coimbatore, 704,593 acres ; Karnul, 678,290 acres ; Cuddapah, 
414,359 acres ; Anantapur, 304,499 acres ; Guntur, 381,929 acres ; 
Nellore, 356,589 acres ; Madura, 297,693 acres, etc. According to the 
Season and Cro'p Report, the area in 1906-7 was 4,479,193 acres. Large 
portions of Madras, being rice-producing countries, have only small areas 
under judr (or cholam^ as it is called in South India). 

Mysore has usually a little over half a million acres, chiefly in Mysore 
and Chitaldrug districts. Of Mysore, the published averages of yield 
have shown from 453 to 800 lb. 

An exhaustive account of Sorghum in Madras has been written by 
C. Benson, Deputy Director of Agriculture, and C. K. Subba Rao, Sub- 
Assistant Director of Agriculture (Dep^. Agri. Mad. Bull., 1906, No. 55, 
58 et seq.). These authors state that the outturn varies within wide 
limits. The q)unasa or early crops of Sorghum give a larger outturn of 
comparatively poor fodder, but less grain, than the hingdri or late crop. 
The outturn of unirrigated Sorghum varies from 200 to 600 lb. per acre. 
Under irrigation, the yield on the average is double that amount. The 
outturn of dry straw from an unirrigated crop on fairly good land is two 
full cartloads per acre” {l.c. 117-8). 

“ The chief characteristic of the climate of the principal areas in the Madras 
Presidency where sorghum is an important field crop, is the hghtness of the 
rainfall. The only exception is that part of NeUore and Guntfir adjoining, 
where the annual rainfall is 30-40 inches. Elsewhere the usual fall is less than 
25 inches and in some places as little as 20 only.” There are two main seasons 
for sowing, an early at the beginning and a late towards the end of the south- 
west monsoon. The early-sown, crops are raised chiefly on the lighter soils. 
“On the mixed and more loamy soils, the middle season varieties are ■usually 
found, and the late-sown crops on the heavy soils.” The crop is regarded as an 
exhausting one, and its growth, year after year, on the same land, is considered 
bad practice, but is not imcommon. It is stated that “ speaking generally, on 
loamy or sandy soils sorghum, following castor or horsegram, is looked upon as 
the best rotation, while the ryots will not grow sorghum if they can avoid it after 
a crop of Italian millet or varagu.^"* Again, “ The commonest practice is to sow 
sorghum mixed with other crops, which vary according* to the nature of the 
soil, the season and the local customs.” 

“In the Deccan districts green gram and other puls , gingelly and gogu 
{Hihisezis caniiabimtJ) are mixed in small and irregular quantities with the 
sorghum seed for an early crop and so-wn through the drill, while red gram^ 
anumulu {JOoiicftos JOahiah), cow gram (vigifta Ca^ang), d castors are sown in 
lines amongst the crop.” 
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“ In the Bouthern districts, somewhat similar mixtures are made and the 
whole is sown broadcast, while it is a common practice to sow the red gram in 
lines at intervals of about six feet apart in the furrow made with a plough ” 
{l.c, 94). 

The methods of preparatory tillage, of sowing, and treatment during growth 
are fully described, but cannot be gone into here. 

Berar and Hyderabad, — The area under the crop in 1905-6 was 
2,660,144 acres in Berar. The average for the five years previously was 
approximately three million acres. Hyderabad furnishes no returns. 

The following information is abstracted from an interesting account by 
S. Harcourt King {Agri. Bull., 1900, No. 3). While written professedly 
for Amraoti, F. W. Francis comments that the account is applicable to all 
the Hyderabad Assigned Districts (Berar). Judr is undoubtedly the most 
important grain crop of the province — more than one-third of the total 
cultivated area being devoted to it. There are no less than 43 varieties, 
12 of which come under the denomination wani, or forms which are baked 
in hot ashes and eaten green, when the grain is tender. Of the other 
forms, four groups are formed according to their value as sources of bread, 
viz : — (1) the yellow judrs — the bread made from these is considered 
best ; (2) whitish judrs — the bread is hard and wanting in taste ; (3) 
reddish judrs — bread is of the same colour as the grain ; (4) dirty- 
coloured judrs — seldom utilised for bread, but in making Idhi (parched 
grain). Unless the soil is very hard or full of weeds, judr lands are ploughed 
once in four or five years only, and then in April or May. Usually the soil 
is simply harrowed, generally three times. The crop is rotated with 
cotton, sesamum, gram, wheat, lakh {Lathyrus sativus) and tobacco, 
and is generally grown as a mixed crop, along with certain pulses. Weed- 
ing is done three or four times at intervals of a fortnight. J udr is never 
specially watered in Berar apparently, nor is it customary to grow the 
crop on land systematically irrigated. This is the rule for the grain crop, 
but when required to make up deficiencies of fodder, thickly sown and 
irrigated crops are taken. Judr requires good rain in August and it comes 
into ear from three to four months after being sown, and ripens in five 
months (November to December). In a good season the yield would be 
833 lb. to the acre, and, after making all allowances, an estimate of 600 lb. 
would be a fair average production. 

In Hyderabad it is stated that there are two crops of judr : the one sown from 
the 6th June to the 17th July and reaped from the 22nd October to the 30th 
November. The second crop, known as white judr, is sown between the 26th 
September and the 3rd November and reaped between the 17th February and the 
16th March. 

United Provinces. — ^In 1905-6 the area in Agra was 2,095,995, and 
353,161 acres in Oudh. In Agra the largest areas are : — Jh4nsi, 235,287 
acres ,* Hamirpur, 169,346 acres ; Cawnpore, 160,903 acres ; Mattra, 
122,021 acres; Aligarh, 106,150 acres; Balandshahr, 102,440 acres; 
Meerut, 102,334 acres ; Agra, 95,002 acres ; Farukhabad, 92,894 acres ; 
Budaun, 85,283 acres; Etah, 78,822 acres; Mainpuri, 77,777 acres, etc. 
No district in Oudh, except Bai-Bareli, has usually over 55,000 acres 
under the crop. The Season and Crop Report states the area in 1906-7 
to have been 2,371,154 acres in Agra, 335,839 in Oudh. 

Duthie and Fuller [Field and Garden Crops, i., 26) mention three well-marked 
varieties : — (1) the double-seeded form with two ^ains within a single husk ; 
(2) a dwarf kind, grown at Allahabad ; (3) the variety known cjidheha in 
Cawnpore, ‘ which the grain is completely covered by the husk. In the report 
of the Cawnpore Experimental Farm for 1901-2, mention is made of 90 varieties 
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being nnder cultivation. The yield is given at 10 maunds grain for irrigated land 
and 8 maunds for unirrigated. In the reports of crop experiments, returns 
ranging from 440 to 820 lb. have been ascertained. 

Central Provinces. — TLe area in 1905-6 was 1,860,714: acres. The 
largest areas in tliat year were : — Nagpur, 423,121 acres ; Wardha, 282,536 
acres ; Chanda, 223,130 acres ; Nimar, 202,926 acres ; Chhindwara, 
188,982 acres ; Bhandara, 87,637 acres, etc. 

Judr constitutes the chief food of the working class, wheat and rice 
being ahke but little used by them. The white variety is the most highly 
prized. In certain districts, such as the Upper Godavari and the neighbour- 
hood of Sironcha in Chanda district, a rahi as well as a kharif crop is 
obtained. Repeated mention is made (in reports on this plant) of a 
cold-season form known as ringni. Some writers even speak of this as a hot- 
weather plant that has recently been successfully grown as a cold-season 
crop. It is commonly produced in the rice-country of Ramtek and Umrer. 

Sir J. B. TuUer published in 1894 A Note on the Outturn of Land under the 
Chief Crops in the Central Provinces, in which he gives most useful particulars 
regarding fudr. He points out that the loss through its being grown as a 
mixed crop with a pulse (mostly tur, p. 196) is very Httle indeed, so that the pulse is 
a clear gain. The yield per acre averages from 450 to 960 lb. ; 500 lb. has been 
accepted as the average standard. He further remarks that Nagpur, which 
has the largest district area, is also the chief importing province and that it draws 
on Berar. This is due very possibly to the place of judr being taken by linseed 
and cotton. In the Settlement Report for Seoni (1900, 17), it is observed that a 
few years ago judr was of very little importance in that district, but since the 
last three years it has been greatly extended, and outrun the area under wheat. 
In recent Annual Reports by the Director of Land Kecords and Agriculture, 
interesting particulars wiU be found of valuable experiments made with a view 
to improve the quality of the judr and the cotton grown, as also the methods 
of cultivation pursued in the districts of Bilaspur and Baiptir. Trained plough- 
men had been sent from the Government farm, furnished with superior seed and 
improved ploughs, to prepare and sow certain fields. The result would appear 
to have been so satisfactory that many indents were subsequently made by the 
cultivators for a supply of improved seed. Demonstration farms have since 
been organised where local men, specially trained at the Government farm, would 
continue to exemplify the advantages of the improvements recommended. 

Pan jab and North-West Frontier. — The area in 1905-6 was returned 
as 694,181 acres in the Panjab, and 32,593 acres in the North-West Frontier. 
The largest areas in the Panjab occurred in Dera Ghazi Khan, 83,754 
acres ; Ferozpur, 77,701 acres ; Multan, 60,429 acres ; Gnjrat, 52,413 acres ; 
JThang, 48,910 acres ; Shahpux, 38,223 acres ; Hissar, 35,014 acres ; 
Karn41, 34,501 acres; Delhi, 28,030 acres; Guxgaon, 24,335 acres; 
Rohtak, 11,719 acres, etc. In the Season and Crop Report for 1906-7 the 
area of the Panjabis stated to have been 1,557,813 acres, of which 1,172,362 
were nnirrigated. In certain crop experiments performed in the Panj^b 
in 1892, the yield ranged from 276 to 800 lb. per acre. The areas manifest 
extreme fluctuations, the unirrigated judr being chiefly grown in Dera 
Ghazi Khan, Gnjrat, Rawalpindi. 

There are said to be many races of the grain, and in most districts it 
would appear as if special fodder {ehari) forms had only recently been 
systematically cultivated. The Gazetteers afford useful particulars, but it 
would seem that since the date of Baden-Powell’s Ranjah Products (1868, 
236) no publication has discussed the judr cultivation of the province as a 
whole. 

engal and Assa . — -Although grown by the hill tribes to a limited 
extent, judr cannot be regarded as an important crop in these provinces, 
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nor in fact in any rice-producing country. The area under it is in Bengal 
usually about 150,000 acres. In 1906-7, according to the Season and 
Crop Report, the area was 143,700 acres, chiefly in the Bhagalpur and 
Patna Divisions. Eastern Bengal usually has about 5,000 acres, and 
Assam a purely nominal acreage devoted to the crop. In the Annual 
Report of the Bardwan Experimental Farm (1901-2) particulars are given 
of experiments with black-seeded and also red-seeded forms as fodder crops. 
Fujther experiments with other forms are alluded to by the Director of 
Agriculture in his Annual Report (1902-3). 

Bur a, — The crop is important in Upper Burma, where in 1905-6 
it occupied 856,437 acres, but in Lower Burma, the rice country, it is very 
unimportant. The chief districts of Upper Burma are Pakoklm, 203,345 
acres ; Myingyan, 190,635 acres ; Lower Chindwin, 133,977 acres ; Magwe, 
93,851 acres ; Meiktila, 92,130 acres ; Sagaing, 90,594 acres, etc. Results 
of crop experiments have shown the yield to vary from 328 to 875 lb. 
an acre. 

Recent Settlement Reports have furnished some useful particulars regarding 
this crop. Speaking of Myingyan, we read that “ the seed was said to have 
been introduced ” after the famine of 1856-7. Blanford reported having seen 
it in Pagan in 1862. There are two forms recognised — (1) sanpyaung, grown 
for human food : it has a round white seed with yellow husk ; and (2) kun -pyaung, 
grown for fodder, but not exclusively so : it has both red and brown grains. Both 
crops are sown in July and August and gathered in December and January. The 
stalks, which often run up to 18 feet in height, are given to cattle after being 
chopped up and mixed with water. 

Speaking of the Meiktila district, we read in the Settlement Report that judr is 
one of the chief upland crops. It is in greater request as an article of food in the 
western than in the eastern portions of the district, owing primarily to the fact 
that the scope of the cultivation of paddy is somewhat limited in the former. 
There are three kinds: — (1) kun-pyaung, has a reddish-brown seed, is not 
deprived of its husk on being threshed, and gives the highest return; (2) san- 
pyaung, gives the lowest return in proportion to the seed sown, since in the 
process of threshing and winnowing it is entirely cleared from the husk, so that 
nothing but the little pearly yellowish seeds remain. It has a better appearance 
than the hun~pyaung, and yields after being milled 11 as compared with 8 from 
the kun-pyaung ; (3) pyaung-net-si — this is not very extensively cultivated. It 
hae a jet black husk and forms (like kauh-hnyin rice) a glutinous mass when 
cooked, and is used for cakes and other sweet confections. The judr is sown in 
August and September and reaped in J anuary and February, being a six months’ 
crop. It grows well in paddy fields provided water is not allowed to stand in them, 
and when scarcity of water prevails it often takes the place of paddy. The 
ground is prepared by harrowing the surface at least ten times and the seed is 
then broadcasted. 

FODDER SUPPLY. 

Ripe and Green Ste s. — The judr crop is not alone of value as a 
food for man. Its stems constitute the chief cattle fodder {chari) of a 
large portion of India. The first signs of famine directly induced by the 
loss of the judr crop are the starvation and death of the cattle. It thus 
follows that in India it is the ripe stems and leaves (the straw, it might be 
called) which become the Indian judr fodder. Here and there special 
races of the plant are grown as a supply of green fodder. Mollison, 
speaking of the Bombay Presidency, mentions some six indigenous 
forms of fodder judr ‘.—{I) sundhia — ^perhaps the best fodder variety; 
(2) didMa--this is met with on the light- coloured soils of Kaira and 
Baroda ; (3) mZtJa— -this is the best Deccan (Poona) fodder for the 
monsoons ; (4) utdvli is another Deccan form with loose upright heads of 
grain ; {h) Tiundi and (6) hdlhondi are recommended for cultivation as 
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irrigated crops and should be sown any time between November and 
Eebruary. Mollison then observes [l.c, 16) : No other crops can 

The Most compare with the Sorghums in yielding a heavy weight of green fodder 
Suitable Form. good quality. Sucouleut fodder of this class is specially valuable in 
the hot weather for all farm animals, and hundi and Mlhondi are the 
most suitable varieties yet found for the purpose.’’ 

Ensilage. — Mukerji {Handbook Ind, Agri., 255) says that sorghum 
fodder may be sown “ in May, and sowing should continue through June 
and July, that there may be a succession of fodder crops of first, second, 
and third cuttings from July to March or April, a portion of which can be 
Dried Fodder, dried and preserved for use from April to June. The dried stalks should 
be stacked and thatched.” Mollison describes the manner of preserving 
sorghum fodder followed in the Southern Mardthd country. ‘‘ The bundles 
torage. are built into neat oblong heaps in the field. Each heap is built with a slope 

from the ground to the ridge, and when complete is protected along the 
sides, ends and top with big lumps of black soil, which are built or packed 
closely together. These heaps when complete look like large boundary 
marks. Cattle can freely graze over the stubble, but can get no access 
to the stored fodder.” Voelcker has expressed himself as opposed to 
the introduction into India of the European methods of siloing sorghum 
fodder, and the reports pubHshed by the Experimental Farms of India 
are as a rule unfavourable. 


D.E.P., 
vL, pt. iii., 
304. 
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Poisonous Property. — It has been already observed that the name 
hikhonda given to the wild S. halepense may be intended to denote the 
well-known poisonous property which that grass sometimes manifests. 
It may perhaps be accepted as a further proof of the descent of at least 
the fodder-yielding cultivated forms of Sorghum vulgare from that 
wild plant, when it is added that under certain circumstances the cultivated 
sorghums also become poisonous. In this connection attention may be 
invited to the fact that the Hemp Drugs Commission in their Re'port 
(1893, i., 156), and more recently the Excise Commissioner of the Central 
Provinces, have made known a new use of the root of the judr plant that 
seems to have escaped the observation of previous writers (see p. 758). 
It would appear that it is employed to increase the potency of Indian 
hemp (bhang and ganja) as well as of country liquor, but is viewed as too 
powerful to be used by itself. A poison residing in the root is certainly 
remarkable and worthy of the most careful and searching future inquiry, 
and it may be added that it is said to occur also in the roots of rice, but 
so far as judr is concerned, is reported as found only in the cold-weather 
or ringni (Central Provinces) and shidlu (Bombay) varieties. 

The occurrence of this poisonous property is, moreover, often simultaneous 
over a 1 ge tract of country, appearing and disappearing within certain fixed 
limits of time and locality. It would thus seem that the effect of climatic dis^ 
turbances in modifying the quantity and quality of the crop has not received the 
degree of consideration which it demands. Be e (Agri. Ledg., 1896, No, 24, 
225) has recorded the death of a large number of cattle at the Sirsa fair, due 
to their having eaten judr stems. The yoimg plant has frequently been 
found to be poisonous to cattle in Egypt, the West Indies, United States and 
elsewhere, fcunstan and Henry have examined young sorghum pi ts from 
Egypt and India and have shown that these when ground up in contact with 
water yield prussic acid, and that the prussic acid originates from the interaction 
of a crystalline glucoside dhurrin and the unorganised ferment eww/5/>, both of 
which occur in the plants and are brought into contact in the manner just 
indicated. In Egypt the amount of dhmrin, and consequently the quantity 
of pr sic acid obtainable, is at a maximum when the plants are about 12 inch 
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high, after which it gradually disappears as the plant matures {FhiL Trans., 1902, 
cxcix. a, 399). Apart from the variation in the amount of prussic acid ol tain- 
able, which accompanies the ripening of the plants, variation appears als.^ to 
be caused by climatic and other influences since sorghum plants at the same 
stage of gowth yield different quantities of prussic acid in different countries. 
Dunstan and Henry’s observations have been confirmed by Leather in India 
{Agri. Journ. Ind., 1906, i., pt. iii., 220-5), Brunswick in Queensland, Avery 
in the United States and other investigators, so that there can be no doubt that 
the toxicity occasionally exhibited by green sorghum is due to this property of 
producing prussic acid. Stephenson has recorded that a sample of Indian 
sorghum examined by him contained considerable quantities of potassium nitrate, 
and suggested that this might be the cause of the poisonous character of tAe 
plant; but apart from the fact that potassium nitrate is not poisonous, the facts 
recorded above leave no doubt that Stephenson’s sissumption is erroneous. His 
observation is, however, of special interest since many of the plants which 
contain cyanogenetic glucosides of the dhurrin type have been found to contain 
also notable quantities of potassium nitrate, and Trent has shown that in such 
plants there is reason to believe that the potassium nitrate is utilised as a 
source of nitrogen for the synthesis of the characteristic glucosides they contain. 
\Cf. T. A. Williams, Sorghum as a Forage Crop, in U.S. Farmer^ s Bull., 1899, 
Ho. 50 ; Lyon and Hitchcock, Forage Crops, U.S. Bureau of Plant Indust. 
Bull., 1904, Ho. 59.] 

SUGAR SORGHUM OR IMPtiBB. — In Bikanir and Ajmir a form of sugar- 
yielding Sortjhunt, designated the Alipura, has been known and cultivated from 
time immemorial and used in the preparation of the sugar-candy for which these 
towns are famed. This statement was discussed some yeai's ago in The Indian 
Agriculturist, but seems to have been contradicted and then forgotten. In 1890 
an official inquiry in the Panjab resulted in the report that while in Ferozpur, 
Sialkot, and elsewhere sweet sorghums were known, the saccharine property 
was lost after a few years’ cultivation in other districts to which these plants 
had been experimentally conveyed. Of the exotic forms, the amber and the 
collier seem to have attracted most attention. But according to the Poona 
Farm Report (1895, 9) there was little to choose between them either in per- 
centage of sugar or value as fodder crops. The weight of molasses per acre 
was found to be — collier, 1,174 lb., and amber, 1,072 lb. \Cf. Wigley, Note on 
Sorgho, Rev. Dept. Govt. Ind., 1877 ; Prod, of Sugar from Sorghum, U.S. Dept. 
Agri. Bull., 1890, Ho. 26; Wiley, Exper. with Sorghum, Bull., 1890, Ho. 29; 
1891, Ho. 34; 1892, Ho. 37 ; U.S. Yearbook Agri. Dept., 1897, 80 ; 1899, 242-3 ; 
Exper. Stat. Record, 1899, x., 345; 1900, xi., 141, 319, 883 ; 1901, xiL, 236, 547, 
942 ; 1902, xiii., 42-3, 242 ; 1903, xiv., 757 ; U.S. Fanner^s Bull, 1899, Hob. 90, 
92; Agri. Oaz., 1891, 134; 1894, 579; Journ. Agri. S. Australia, 1902, v., 876; 
Rev. des Cult. Colon., 1902, xi., 51 ; Journ. Soc. Chem. Indust., 1902, xxi., 628.] 

Spirit. — Many writers allude to the fact that the Africans manufacture a 
sort of beer from the grain of sorghum. In 1884 Minchin Brothers of Aska, 
Ganjam, reported that the juice of sorghum was most valuable to distillers. 
The spirit prepared is said to have tasted much like rum, but after being opened 
was liable to throw down a gelatinous-looking substance. Hothing further has 
been heard on the subject in India, and of the United States of America it has 
generally been said that changes in the fiscal laws would be necessary before it 
could be utilised. 

TRADE IN JUAR. 

It is exceedingly difficult to fumish any very definite vstatement re- 
garding the traffic in the products derived from Sorghimi vulgare in 
India, for the simple reason that as a rule the official statistics treat of the 
two millets — judr and Mjra — conjointly. It would, however, seem fairly 
safe to assume that two-thirds of the quantities recorded are in reality 
judr, the balance being hdjra. The estimate of total production given 
above for ywur alone comes to 100 million cwt. of grain. The exports of 
judr 0 , 10 . 6 . ba/ra together during the years 1901-2 to 1905-7 have averaged 
about million cwt. ; assuming that two-thirds are judr, we learn that 
the total exports do not exceed 1 per cent, of the production. Judr is, 
therefore, grown primarily to meet the food necessities of the people 
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THE GEEAT MILLET 

and not (as in the case of rice in Burma) as a rent-paying article of 
export. 

The quantities of judr and Mjra conjointly shown as carried by rail and 
river average about 4 to 5 million cwt. in normal years. In the year 1899- 
1900 the trafl&c became 11 million cwt. ; in 1900-1 it stood at 9 million 
cwt. ; in 1901-2 at 8 million cwt. ; in 1902-3 it fell to its normal condition 
of 4-| million cwt. ; in 1903-4 it was close on 4| million cwt. ; in 1904-5 it 
again rose to 8J million cwt. ; in 1905-6, to 9| million cwt. ; and in 1906-7 
was 7J million cwt. During the years of scarcity and famine (1900-3), 
Bombay Presidency imported in 1899-1900, 4 million cwt. ; in 1900-1, 
5 million cwt. ; in 1901-2, 3 million cwt. ; in 1902-3, 1-| million cwt. ; 
while the town of Bombay itself took in addition 2, and 1 million 
cwt. These supplementary supplies were drawn from Madras, the United 
Provinces, Sind, etc. In 1903-4 the imports into Bombay Presidency fell 
to less than a quarter of a million cwt., while those into Bombay town 
stood at 2 million cwt. ; in 1904-5 they were about 2 million and 2J 
million cwt. respectively ; in 1905-6, 2| and about If million cwt ; lastly, 
in 1906-7 they were IJ million and | million cwt. The traffic with the 
other provinces and chief towns is hardly worthy of special comment. 

Turning now to the records of the coastwise traffic, we obtain a similar 
indication of the interdependence of the provinces of India for this all- 
important foodstufi, especially during abnormal years or local climatic 
disturbances. The returns of imports show that Bombay draws on Sind, 
Madras and Burma, and exports to Kathiawar and Kaoh. 

Prices. — The official returns {Prices and Wages in India) afford some 
useful particulars. The mean average price of judr for all India during 
the years 1871-5 is taken as 100, the standard of comparison of relative 
prices in the districts and provinces of India, also of accidental disturb- 
ances. During the quinquennial period 1896-1900 (which includes a term 
of scarcity and famine) the mean average for the whole of India was 153*6, 
and in 1903, when the efiect of the famine had been effaced, it stood at 
109*23; but if three provinces be removed from consideration, namely 
Berar, the Panjdb and Sind, the mean average for the whole of the rest 
of India becomes 100*6. In the three provinces named (except some 
districts of the Panji,b), judr never seems to have been procurable at the 
price expressed by the standard of 100. As exhibiting the actual average 
prices of this millet, it maybe here stated that, expressed in seers (= 2 lb.) 
and decimals of seers obtainable for one rupee (or Is. 4c?.), the returns of 
Burma in 1906 show 20-07 ; Bengal, 12*51 ; Agra, 14*36; Oudh, 14*05 ; 
Eajputana, 14*63 ; Central India, 15*26 ; Panj^b and North-West Frontier, 
16-24 ; Sind and Baluchistan, 16*4 ; Bombay, 13-52 ; Central Provinces, 
15-45; Berar, 18*3; Nizam’s Territory, 13*8; Madras, 14*24; Mysore, 
14*6. 

It may thus be said that approximately in districts of chief production, 
the number of seers obtained per rupee is higher than in localities where the 
millet is not very largely grown. A similar series of quotations for a 
number of years would show that railway extension has equalised the 
price in relation to production. The most significant feature of the internal 
trade returns is perhaps the circumstance that Bengal practically takes no 
part in the traffic. Millets are, in fact, very little consumed in Bengal. 
Another feature may be said to be that the great producing areas export 
to tracts of country inhabited by simple agricultural communities or to 
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penetrated to any material extent, 

OY IDA F RIFUGA, Aclr. Juss. ; FI Br. Ind., i., 567 ; 
Gtoble, Man. Ind. Timbs., 1902, 155-6 ; Brandis, Ind. Trees, 1906, 144 ; 
MELiACEiE. Indian Red-wood, Bastard Cedar, rohun, rakat rohan, sohan, 
shem, wond, sumi, etc. A large deciduous tree of tbe dry forests of Central 
and Soutli India. 

The deep red bark contains a Gum, said to afford a good mucilage ; it also 
yields a strong red Fibre, which is made into ropes in Chota Nagpur. The bark 
is astringent and has been used as a Tan. For long it has been employed medi- 
cinally as a substitute for quinine. The most important product of the tree is, 
however, the Wood, which is utilised for almost every purpose. It is much prized 
for house-building, ornamental furniture and carving. It is commonly formed 
into pestles and pounders for oil and grain mills. [<7/. Pharmacog. Ind., 1890, 
i., 336-8 ; Russell, Monog. Dyeing Indust., G. Prov., 1896, 17 ; Rept. Gent. Indig. 
Drugs Gomm., 1901, i., 12, 146-7 ; Agri. Ledg., 1902, No. 1, 19.] 

PI IT , ' d I di Distillin . — Many of the intoxicating 
liquors sold in India perhaps hardly deserve the name of Spirits. They 
embrace both fermented and distilled liquors, and can be conveniently 
grouped as Foreign and Country. To a small extent Wines and Brandy 
are produced in Kashmir, but the bulk of the vintage beverages are 
imported. Beers and Ales are brewed in India under the most improved 
European methods (see alt Liquors, pp. 757-62), but they are also largely 
imported ; Spirits are distilled both after the most primitive Native and 
the most advanced European methods, so that country spirits {arak), as 
well as rum, brandy and whisky can be had all over India — both of foreign 
and Indian brands. 

Dutt {Mat. Med. Hind., 272) observes that the fermented and distilled 
liquors that cause intoxication are by Indian classic authors called madya 
or madird (Sansk,). He then enumerates some 20 forms of spirits which 
appear to have been recognised as different, such as those distilled from 
the grape, the date, sugar-cane, rice, barley, wheat and from the flowers of 
the mcbhua. Ray {Hindu Method of Manuf. Bfirit, Journ. As. Sog. Beng., 
1906, ii., No. 4, 129-42) gives a highly instructive and interesting sketch 
of the Indian knowledge in spirits. 

Arak is perhaps the most generally accepted vernacular name for 
spirits. Moodeen Sheriff {Pharmaco'p. Ind., suppl., 56, 275) gives, among 
others, the following synonyms : — shardh, Hind. ; mad, surajp, Beng. ; 
ddru, Guz., Duk. ; shdrdyam, Tam. ; sdrdyi, Tel. and Kan. ; aye, Burm. 
Regarding the name arak, or, as it is often rendered by Europeans, arrack 
or rack, the observations in Hohson-Jobson (ed. Crooke, 36) may be ex- 
hibited briefly : — This word is the Arabic ^arak, properly perspiration,” 
and then, first the exudation or sap drawn from the date-palm (^arak aV 
tarmr) ] secondly, any strong dri^, “ distilled spirit,” “ essence,” etc. 
"But it has spread to very remote comers of Asia.” Thus ariki, arki, 
Mongolia and Manchuria ; rdki, Turkish, etc. The word 'pachwai (see p. 757) 
denotes a beverage (beer) made from malted grain, but when distilled 
this becomes phatika or rnadira. In Sanskrit, three kinds are distinguished 
according to the grain used— (rice), kohala (barley), and 
(wheat). So also fermented sweet liquors, such as palm-juice (ian) or 
honey and water or cane-juice, would correspond closely with ale, and when 
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distilled become tbe spirit more especially designated arak. In Sanskrit 
the spirits or grades of arak from sweet liquors would be sidlm (from sugar- 
cane = rum), gaudi or gouri (from treacle), kharjura (from date-juice), and 
maddhika (from grapes = brandy). It would thus appear that the English 
word alcohol came from the Sanskrit through the Arabic al-kohl, namely 
from kohala, which is derived from ku (the earth) and Jiala (poison). 

istory. — The knowledge possessed by the Natives of India in spirits of various 
kinds is very widespread, and dates back to the classic periods. Rajendralala 
Mitra has shown {Journ. As, Soc. Beng., 1873, xlii., pt. i., 1, 58) that spirits and 
other intoxicating drinks have been extensively used in India at all times and 
by aU classes. Kice spirit was both drunk and used in sacrifices during the 
earliest Vedic times ; the leading characters of the Mahdhhdrata were addicted 
to strong drinks ; in the Ramayana the use of spirits is mentioned with appro- 
bation : in the time of Kalidasa, drinking was common not only among men 
but even with women of high rank : the Puranas abound in descriptions of 
spirits and of drinking : and lastly the Tantras afford abundant proof of the 
attachment on the part of a large section of the Hindus to over-indulge iii 
spirituous drinks. Manu condemns the use of surd; kohala and jagala are 
described in Susruta, a medical treatise of the 5th century. In Buddhist 
Works, on the other hand, the use of spirits is stringently prohibited, and in 
Muhammadan writings, more especially the Koran, it is similarly proscribed, so 
that with the orthodox followers of the Prophet the use of strong drinks is dis- 
countenanced. But during the time of the Mughals in India, intemperance was 
the rule rather than the exception. The Emperor Baber [Memoirs, 258, 354) 
takes pains to describe, with minute detail, his drinking parties, and his subse- 
quent renouncement of the use of wine. The Ain-i-Akhari gives full particulars 
of an intoxicating liquor made from sugar-cane, and the still employed in its 
production is that often seen in use to-day in the rural parts of India. The 
author of the Ain also records the fact that excessive spirit-drinking prevailed 
among the grandees at the Court of Akbar. \Cf, D.E.P., vi., pt. iii., 331 ; 
also Sir George Birdwood’s account of the strong drinks of India [JE.I.G. First 
Letter Book, intro, and n., xxii.).] 

Coming down to the commencement of European influence in India, Barbosa 
speaks of the “ hurrasa ” of Surat in 1516. Linschoten, in the 16th century, 
deplored the fact that the Portuguese soldiers were learning from the Natives 
of India the pernicious practice of drinking spirits in place of the wine imported 
from their own country. So also Pyrard [Voy. E, Ind. (ed. Hakl. Soc.), i., 
358; ii., 73, 383) and Tavernier [Travels (ed. Ball), 1676, i., 243) mention a spirit 
distilled from palm wine which was largely drunk by the people of India at certain 
feasts. The latter also gives details of the method of its preparation. Thevenot 
[Travels in Levant, Indostan, etc., 1687, pt. iii., 16), speaking of Surat, says that 
spirits were made of jagre and hahul bark, also of tary. Thus the Natives of 
India certainly did not learn from Europeans the art of distilling spirits nor the 
habit of alcoholic indulgence. But there would seem little doubt that the 
special use of Punch originated with the Europeans resident in India. That 
word is accepted as derived from the Persian panj and the Hindustani panch, 
and ineans five. It thus denotes the ingredients of a special concoction in favour 
with the Europeans, viz. arak, sugar, lime-juice, spice and water. It would thus 
appear that the Europeans were not prepared to consume the Native a/rak un- 
diluted and invented the above concoction much as the Greeks prepared their 
pentaploa (wine, honey, cheese, flour and oil). There is no evidence that the 
Natives ever used the special beverage indicated nor employed the word panch 
in the sense implied. Thus Mandelslo (1638) calls the Indian special mixture 
palepunzen. Hedges (1658) speaks of having often remembered the Company 
in a bowl of the clearest punch, w^hile Fryer (1675) actually givQ^ paunch the- 
etymology of denoting the five ingredients of the speciail beverage. 

Restriction and Legislation. — So far as can be learned, the system of super- 
vision over the traffic in intoxicants, exercised by the Muhammadan rulers of 
India, w that of farming out the right of manufacture and sale to the highest 
bidder. The British Administration inherited that system, but soon began to 
introduce wholesale reforms. For some years past the policy pursued h been 
to tax the traffic to the utmost limit possible, short of originating illicit produc- 
tion. The aim has been to secure the maximum revenue from the minimum 
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consumption. Thus out of the uncontrolled farming sprang the direct control of 
the British system. The first step taken was the limitation of the number of 
shops in the area farmed. Hence came the outstill system, under which the 
right to manufacture and sell at a specified shop was granted. But by neither of 
these measures was any limitation fixed on the duty per gallon — hence it became 
the interest of the producer to extend his transactions by lowering the price and 
thus to encourage consumption. This led to the Central Distillery system, in 
which the manufacture and storage are both under Government supervision, and 
a still-head duty had to be paid before issue from the cellars. But unfortunately 
it has not been foimd possible to enforce this system all over India. 

Revenue. — Tlie revenue derived from intoxicating beverages appears 
under “ Customs ’’ for imported liquors and under “ Excise ” for locally 
produced. The excise revenue on liquors would seem to have been steadily 
increasing for some years past, due, it is presumed, to two chief causes : — 
(a) the increasing prosperity of the lower classes and (b) the more com- 
plete supervision of the Excise Administration. This result may be 
exemplified thus — in 1860-1, the Excise revenue on liquors came to 91 
lakhs of rupees (= £606,700) ; in 1870-1, to 156 lakhs ; in 1880-1, to 212 
lakhs ; in 1890-1 to 349 lakhs ; in 1900-1 to 427 lakhs ; and in 1902-3 
to 486 lakhs of rupees {= £3,240,000). Taking the last year, the following 
analysis exemplifies the relative importance of the chief kinds : — Revenue 
from country spirits, 325 lakhs of rupees ; palm- juice, 111 lakhs ; grain 
beer, 17 lakhs ; country rum, etc., 12 lakhs ; malt beer, 4 lakhs ; and 
foreign liquors, 18 lakhs. Since then the revenue has continued to in- 
crease till in 1905-6 it reached over 625 lakhs or £4,166,767, made up as 
follows foreign liquors, £378,724 ; country spirits, £2,914,067 ; toddy, 
£873,976 {Moral and Mat Prog. Ind., 1905-6, 81). It is believed the 
total revenue for 1906-7 came to £6,510,000, but the increase shown by 
no means necessarily manifests expansion in consumption : to a much 
larger extent it denotes more complete control. 

Incidence of Taxation. — “The average incidence of taxation per 
proof gallon of distillery spirit amounted in 1902-3 to Rs. 4-6-8, of which 

3-4-6 was derived from still-head duty, and Rs. 1-2-2 from vend fees. 
Among the larger provinces, the average rate was highest in the Panjab 
(Rs. 6-1-0) and in Burma (Rs. 6 plus vend fees), and lowest in the Central 
Provinces (Rs. 3-8-4). The average consumption per thousand of the 
population in distillery areas varied from 14 gallons in the Panj^b and 
10 (roughly) in Burma, to 127 gallons in the Bombay Presidency proper 
(Imp. Gaz. 1904, iv., 16). In the year 1900-1 the estimated consumption 
in gallons, per thousand of population, in distillery tracts, was as 
follows : — ^in Bengal, 18 ; in the United Provinces, 30 ; in the Panj4b, 11 ; 
in Madras, 22; in Bombay, 112; in Sind, 46; in Burma, 10; in Coorg, 
162 ; in Hyderabad Assigned Districts, 65 ; and in Ajmir-Merwara, 59. 

Materials Used. — Except in the Madras Presidency, country spirits 
(including the Panjab country rum) is the main source of the revenue from 
intoxicating liquors. “ It is usually prepared by distillation from the 
mahua fiower, molasses and other forms of unrefined sugar, fermented 
palm-juice and rice— the last mainly employed in Bengal, Assam and 
Burma. Country spirit is prepared by Native methods in Bengal, Assam, 
the United Provinces, the Central Provinces, Sind, the Frontier Province 
and Baluchistan. The ingredients are generally fermented in pots and 
then distilled in rudely constructed stills. The system is very crude and 
the product apt to contain a considerable percentage of fusel oils. In 
Madras, Bombay, the Panjab and Burma, manufacture of country spirit 
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or of Indo-Europeaa spirit (local brands of rum, whisky, etc.) is, as a 
rule, carried on in highly organised private distilleries with European 
appliances ’’ (Imp. Gaz.^ lx. 14). 

The following may be given as a fairly complete enumeration, of the materials 
need (or which may be used) in the distillation of various alcohols, chiefly con- 
sumed as intoxicants. The pages (when cited) denote positions in this work 
where details will be discovered : — 

Agave. — The Mexican mescal spirit (p. 35). 

Anacardinm occidentale. — The Cashew-nut. A spirit is said to be distilled 
from this fruit in Goa (pp. 65-6), 

Ananas sativa. — ^The Pine-apple (p. 69). 

Anthocephalus Cadamha. — Spirit distilled from the flowers. 

Arenga saccharifera. — The Sago-palm, employed in preparation of Batavian 
arah (p. 92). 

Bassia latifolia. — The Mahua . flowers, perhaps after grain and sugar the 
most important alcohol-yielding material in India. The spirit distilled from 
these is called madhvi (p. 119). It is discussed by Baber {Memoirs, 1519, 325). 

Borassns flahellifer. — The Pahnyxa or Toddy Palm (p. 170). 

Caryota urens. — The Indian Sago-pahn (pp. 286-7). 

Cocos nucifera.— The Cocoanut (p. 361). 

Coffea arabica. — Bipe pulp of coffee-berry (p. 366). 

Coix. — Beer (p. 396). 

Cymbopogon. — B.usa and other perfumes (pp. 450-63). 

Eleusine coracana. — The marua or rdgi (pp. 519-21). 

Eugenia Jamholana. — The ripe fruits are distilled in Goa (p. 526) ; also largely 
used for vinegar (p. 1109). 

ordeum vulgare. — Beer. See alt Liquors (pp. 643, 757). In Spiti a liquor 
is distilled from the grain called cJiang (p. 768). 
alt Liquors (pp. 757-62). 

elia Azadirachta. — The A fermented liquor is obtained from the 

sap that is sometimes distilled (p. 780). 

orus alba. — The Mulberry fruit affords a beverage sometimes distilled in 
Kashmir (p. 785). 

Oryza sativa. — Bice. This is the chief grain used in the production of 
pachwai, and a spirit is often also distilled from specially prepared rice cakes (pp. 
826, 840). The spirit from rice and barley cakes, J. C. Bay tells us, is called 
paishti. The reader desirous of particulars regarding the method of distillation 
pursued in Bengal, should consult Bay’s instructive paper {Lo. 130-42). The 
revenue from rice and miUet beer amounted, in 1902-3, to about 6 lakhs in Bengal 
and 11 lakhs in Burma — elsewhere it is inconsiderable. 

Phoenix. — The sap of the Date-palm is largely employed in Bengal in the 
manufacture of crude sugar, and the fermented toddy is distilled or alcohol is 
made from the sugar (see p. 886). The sap of the date, palmyra and cocoanut 
palms (called tdri in the north, and toddy, a corruption of tari, in the south) is 
used as a drink fresh or after fermentation. The total excise revenue derived 
from these sources in 1902-3 amounted to over one or ore of rupees, of which 
about 72 per cent, ^was collected in Madras, 12 in Bombay, 10 in Bengal and 5 
in Burma. Thevenot (Travels in Levant, Indostan, etc., 1687, pt. ifl., 17, 97) 
makes interesting mention of “ tary ” wine. 

Saccharum officinarum. — Sugar-cane. Bum is ' obtained chiefly by the dis- 
tillation of the uncrystaUised portion of the expressed juice (p. 956). Country 
brands of rum and the so-called brandies and whiskies e distilled from cane- 
juice, etc., and are coloured and flavoured as desired. Becently, however, some 
of the European breweries have started to distil whisky (proper) from barley, and 
this promises to be a profitable new industry. ' The cane-sugar liquors are pro- 
duced at private distilleries situated in different part of the country. In the 
United Provinces and the Panjdb such liquors pay duty at the rate of Bs. 4 
per proof gallon, in the Central Provinces at Bs. 5, and elsewhere at the Customs 
tariff rate of Bs. 6. The most important factory is the Bosa Distillery at Shah- 
j ahanpur, in the United Provinces, which, in addition to supplying these pro vine , 
exports considerable quantities to the PanjAb, the Central Provinces, Bengal and 
other parts of India (see p. 956). 

Sorghum .- — A spirit is distilled from the grain (p. 1041). 

Vitis vinifera. — The Grape. Brandy is distilled in K hmir (p, 1114), 
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Materials Used to Aid the For ation of Alcohol or to Flavour or 
Strengthen the Beverages. 

Acacia leucoplilcea. — Distillers’ Bark (p. 15). 

Cannabis sativa. — Indian Hemp (pp. 258-63). 

“ CerevisisB Fennentum.” — Yeast. D.E.P.^ ii., 257-60 ; see alt Liotuors 
(p. 758). The special preparation used in Bengal known by the name of hahhar 
(Ray, l.c, 130, 133) contains a diastase enzyme that possesses the power of 
converting starch into dextrine and maltose, but Ray adds the caking of the rice 
is as essential as the addition of hahhar but no caking takes place without 
hahhar. 

Datura. — (p. 488). 

mnulus Lupulus. — See alt Liquors— Hops (p, 759). 

Ligustrum Koxburghii. — The bark put into the toddy of eavijota in Madras. 

Phyllanthus Emblica. — The fruit put into Native spirits (p. 887). 

Sorghum vulgare. — Root added to increase the poisonous property of the 
liquor (see p. 1040). 

Strychnos Nux-vomica. — The seeds added to beverages to make them intoxi- 
cating (p. 1052). 

Terminalia belerica and Chehula. — The fruits used to increase the potency of 
spirits (p. 1073). 

Vateria indica, Dinn. (see pp. 1105-6). 

TRADE.— Production. — No sort of tabular statement can be furnished 
that could make any pretensions to completeness in the exemplification 
of the production and consumption of intoxicating liquors in India. 
We know that there were 14 registered distilleries in all India during 
1901 ' and that these employed 520 persons, each having at least 25 
employees. But there were many smaller distilleries, each employing 
on an average fewer than the number of persons that justify registration. 
In 1902 and 1903 the registered distilleries were only 9, and in 1904 
only 8, so that there would appear to have been some curtailment. 

The quantities of spirits issued from the regularly constituted and 
registered distilleries is of course ascertainable, but not the amount of other 
intoxicating liquors issued by the smaller concerns, nor the production 
that is either authorised or not but which, nevertheless, takes place domesti- 
cally. In 1903-4 the spirits issued from the distilleries came to 8,439,167 
gallons; in 1904-5 to 8,744,302 gallons; and in 1905-6 to 9,288,013 
gallons {Rev. Trade Ind., 1905-6, 8). 

Foreign 1 ports. — To contrast with these figures of regular production 
of spirits, the following particulars regarding the imports from foreign 
countries of supply may be given : — The returns of foreign trade show that 
the imports of spirits into India have been steadily increasing. The 
following are the quantities of imported Spirits of all sorts during the six 
years 1901 to 1907 : — 1901-2, 1,275,525 gallons, valued at Rs. 88,69,374 ; 
1902-3, 1,380,953 gallons, valued at Rs. 95,18,881 ; 1903-4, 1,409,831 
gallons, valued at Rs. 99,15,068 ; 1904-5, 1,444,207 gallons, valued at 
Rs. 1,00,59,285 ; 1905-6, 1,620,492 gallons, valued at Rs. 1,08,78,491 ; 
and in 1906-7, 1,489,361 gallons, valued at Rs. 98,69,497. Taking the figure 
for 1906-7, we find the total was made up thus : — Brandy, 333,957 gallons, 
valuedatRs.27, 49,931; Gin, 68,575 gallons, valued at Rs. 2,63,877; Liqueur, 
12,262 gallons, valued at Rs. 1,53,953 ; Rum, 66,579 gallons, valued at 
Rs. 1,09,245 ; Whisky, 592,514 gallons, valued at Rs. 37,78,813; Spirit used 
in Drugs, etc., 86,891 gallons, valued at Rs.15,73,906 ; Spirit Perfumed, 
16,351 gallons, valued at Rs. 6,23,266; Methylated Spirit, 181,369 gallons, 
valued at Rs. 2,72,998; Other Sorts, 130,863 gallons, valued atRs. 3,43,508. 
The shares of the chief countries in the total for 1906-7 were United 
Kingdom, 766,686 gallons ; France, 256,472 gallons ; Germany, 193,575 
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gallons ; Straits Settlements, 56,218 gallons ; Ceylon, 56,665 gallons, etc. 
The quantities received by the different provinces were : — Bengal, 477,043 
gallons ; Bombay, 426,343 gallons ; Burma, 250,879 gallons ; Madras, 
199,815 gallons ; Sind, 133,832 gallons. A feature of the imports of some 
interest may be here mentioned, namely arah from Ceylon and the Straits, 
in direct competition with Indian production. It may also be added that 
the Indian Amendment Act of 1906, which came into operation on the 
26th February, 1906, raised the rates of import duty on ordinary spirits 
from Es. 6 to Es. 7 per imperial gallon, and on liqueurs and perfumed spirits 
to a rate corresponding with that on ordinary spirits. The Amendment 
Act was thus intended to place imported spirits on a par with Native 
spirits in the matter of taxation. 

Exports. — The exports of spirits are small and unimportant, and 
during the five years under review have dwindled almost to nothing. The 
total exported in 1901-2 was 78,084 gallons, valued at Es. 1,20,547 ; in 
1902-3, 11,986 gallons, valued at Es. 12,146 ; and in 1906-7 only 134 
gallons, valued at Es. 939. In addition, small quantities are also re- 
exported, amounting to 3,768 gallons, valued at Es. 32,573 in 1906-7. 

Internal Trade. — ^Unfortunately no comparison can be made with the 
returns either of production or of imports, since the returns by rail and river 
are made in cwt. (not gallons), and moreover the spirits are classed along 
with wines (see p. 1119). But the total transactions in 1906-7 amounted 
to 189,045 cwt., and the distribution of that quantity can be exemplified. 
Calcutta exported 36,362 cwt. (Eastern Bengal and Assam 10,669 cwt,, 
and Bengal 10,252 cwt. ; to United Provinces, 9,636 cwt.). Bombay Port 
exported 41,528 cwt. (to Bombay Province 18,299 cwt. and to Central 
Provinces 5,611 cwt.). Madras Ports exported 32,701 cwt. (to Madras 
Province 23,454 cwt. and to Mysore 7,584 cwt.). Madras Presidency 
exported 34,617 cwt. (to Madras Ports 16,323 cwt. and to Central 
Provinces 12,207 cwt.). Karachi exported 20,467 cwt. (to the Panj^b, 
12,582 cwt.). United Provinces, 10,567 cwt. (to the Panjdb, 4,740 c-v^.). 

A further conception of the internal traffic may be learned from a 
study of the transactions along the coast of India. The total exports 
of spirits coastwise in 1905-6 amounted to 1,875,882 gallons, valued at 
Es. 58,57,808. Almost the whole of this quantity came from Bombay, 
viz. 1,744,683 gallons in 1905-6, and was consigned chiefly to British 
ports within the province. 

QUILL .—Two bulbs are sold as Squills in Indian drug-shops, 
and more or less used indiscriminately, viz. Scilla and Uroinea. The 
former is frequently regarded as the preferable quality, and is accordingly 
the one most largely traded in. The bulbs of Scilla are imbricated, 
those of XTrginea are tunicated like the onion. 

Sc a in ca, Bahet'; FL Br. Ind,, vi., 348 ; Praia, Beng. Plants, 1903, ii., 1074; 
Cooke, FI. Pres. Bomb., 1907, ii., 767-8; Liliagb.3E. The suphadie-Jchios, bhui- 
kdndd, sMru-nari-vengayam, etc. A small bulbous herb, frequent ia sandy 
places near the sea, in the Deccan peninsula from the Konkan and Nagpur south- 
wards. This fact is mentioned by Fryer {New Acc. E.Ind. and Per s., 1675, 178), 
who speaks of the squills or sea onions that grow near the sea on the KarnAtak 
coast. The bxilbs are used in India as a substitute for the true Squill, i.e. 
Urgi't\ea Scilla, which is imported into India from the Mediterranean, and 
Wgi'nea indica, Kunth — the Indian Squill. It grows wild on the sandy shores near 
Bombay, but can also be cultivated on light sandy soil. Parker {Bept. Proc. Cent. 
Ifidig. Drugs Comm., 1901, i, 39, 152-3) says, “ The youn^ small bulbs should 
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be planted in ridges about 1 or IJ- inches below the surface just before the mon- 
soon, much in the same way as onions are cultivated. The bulbs selected for 
medical use should be of medium size, neither too young nor too old. In the Medicine, 
wild state, other bulbs are fovmd growing with the Scuut. ituiien, and have to be 
differentiated. Also bulbs collected on the hills are apt to be offered for sale as Substitutes. 
Sviiia ituHea. The bulbs growing with the Seiiia iniUca are oblong, not so 
spherical as the latter, and are yellowish in section. The hill bulbs are generally 
of larger size. The process of preparing the bulb, called hillingu, consists in 
cutting it up into fragments and drying ; this should be carried out in the cold 
season. The cutting should be done in the early morning so that the segments 
may be at once exposed to the sun for some hoxirs, otherwise they blacken.” 

[Gf. Rept. Proc. Cent. Indig. Drugs Comm., l.c. 152-3, 233-42, 289-91, etc.] 

Urginea indica, Kunth; [Sdlla indica, Roxh.)i FI. Br. Ind., vi., 347; D.E.P., 
Pram, Bmg. Plants, 1903, ii., 1075; Cooke, l.c. 768; Liliace.^:. Indian Squill, vi., pt. iv., 
hauda, jangli-piyaz, ishil, phaphor, Jcochinda nari-vengdyam, nahJca vulli-gadda, 213-5. 
adavi-iruUi, kdttulli, to-kesun, etc, A bulbous herb foimd in the drier hills of the 
Lower Himalaya and on the Salt Range, ascending to about 6,000 feet in altitude. 

It is a larger plant than the preceding. Is considered an efficient substitute for 
the genuine squill {Vrginetr seiua). But there are several other species of 
Urginea met with in India, and these are doubtless used in some cases as inferior 
grades. The most general substitutes or adulterants for the above are Criiinm Adulterants. 
aHiatieum and Uttifotinm ; I^ipeadi anieolor ; Uanerathini triflorum. \Cf. 

Pharmacog. Ind., iii., 1893, 476-9; Rept. Proc. Cent. Indig. Drugs Comm., i., 1901, 

125, 233, etc.] 

T ATIT or TALC. — Ball, Man. Econ. Geol. Ind., iii., 439-45 ; D. .P., 
Mallet, Note on Ind. Steatite, in Ree. Geol. Surv. Ind., 1889, xxii., pt. 2, 59- P^- 

67 ; Boyle, Further Note on Indian Steatite, 1890, xxiii., pt. 3, 124-30 ; ^^eatite 
Hayden, Steatite Mines, Minhu List., Burma, 1896, xxix., pt. 4, 71-6 ; 

Holland, 1905, xxxii., 115-6. A soft magnesian or talcose mineral com- 
monly called Soapstone from its smooth, soapy feeling. A coarse variety soapstone, 
is known as Potstone, on account of its being generally used in making Poistone. 
pots, dishes, etc. In the Indian vernaculars it has the following names : — 
ahrah, silkhari, a'p'practum, sang-i-palaun, hulfum, etc. 

According to Holland, “ there is a trade ” in this substance “ of un- 
determined value in nearly every province, but it is impossible to form 
even a rough estimate of its value.” Again, he states that “ the returns, 
which are confessedly incomplete, give an average annual production in 
India of about 35,000 tons, valued at £1,900.” 

OCCURRBNCB . — Steatite is said to be one of the most widely distributed Oceur- 
minerals in India, occurring very commonly in metamorphic rocks. The pro- rence. 
Vinces in which good quaHties chiefly occur are Madras, the Central Provinces, 

Rajputana and Burma. The following gives a brief summary of the supplies : — 

Madras. — The best forms are met with in Betumcherla and near Madda- Madras, 
waram village in the Karnul district. After that, the soapstones of Anantapur, 

North Arcot, Bellary, Cuddapah, Salem, Malabar, Vellore, South Kanara districts 

and Puddukotai State may be mentioned. In 1896 a request was made that 

a consignment of some 20 tons from Maddawaram village should be furnished 

for trial as tops for gas-burners. The mineral was collected by local offiicers, Gas-burners. 

under the supermtendence of the Geological Department, and shipped to England. 

It was found, however, that nearly the whole of the consignment was useless for 
the purpose contemplated. In 1899 the quantity produced in Madras is stated to 
have amounted to 103 tons, valued at Rs. 4,900. [Gf. Foote, Rec. Geol. 8urv., 

1896, XXV., pt. 1., 33-5 ; Mem. Geol. Surv., 1895, xxv., pt. 3, 203; Francis, Diet. 

Gaz. Mad., Bellary, 1904, 20, 255, 294; Anantapur, 1906, 11, 196.] 

Central Provinces. — -The marble rocks in the Jabbalpur district and Kanheri 0. Prov. 
in the Bhandara district are said to yield excellent stone. According to a report 
by the Deputy Commissioner of Bhandara, the quarry at Kanheri was leased in 
1898 by Government for Rs. 118, the output being approximately 2,000 maunds 
of stone. This stone is used for making cups and other vessels, and there are Oups. 
grbout 10 factories called ^ jantar^ aU in the above village at work for making 
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them.” “ The business is carried on for eight months of the year, of which half 
the period is given to extracting and dressing the stone for work and the other half 
is spent in making cups in the ‘ jantar.* ” The outturn in 1900 was 82 tons. 

J^ajputana and Central India. — The stone occurs in the Jaipur State of Raj- 
putana, at the villages of Mora, Raiwala and Gisgarh. The mineral at Mora is 
pale green and finely crystalline, and is largely used at Agra for manufacturing 
elaborately carved ornamental articles. The mineral also occurs in the Bandel- 
khand States of the Central India Agency, as, for example, at Orcha and Bijawar. 
The outturn in Central India in 1900 is said to have been 68 tons. 

Burma. — There are mines in the Prome, Pakokku, Katha, Bhamo, Kyaukpyu 
and Minbu districts. The Minbu quarries and those in Kyaukpyu district are all 
in a group on the borders of Arakan and Upper Burma. In 1896 those of Minbu 
were reported on by Hayden, according to whom there are two chief localities 
where steatite is worked — (1) some 30 miles west of the village of Hpaaing, and 
(2) near the village of Senlan in Ngap4 township. The total number of mines in 
the first locality amounts to about 26, but only 4 were being worked at the time 
of Hayden’s visit in 1896. In the second locality, according to the same writer, 
there are 9 pits in all, but only a few yielded sufficient steatite to be worth working. 
In 1900 the outturn of steatite in Burma is reported to have been 61 tons, valued 
at Rs. 10,131. [Cf. Kept. Diet. Prod, in Burma, Bev. Dept., Sept. 1888, No. 
154-27 M ; Rec. GeoL Surv. Jnd., 1897, xxx., pt. 1., 6 ; Scott, Oaz. Upper Burma 
and Shan States, 1901, ii., pt. 1, 306.] 

Uses. — There is a large demand for steatite in India, chiefly for the 
manufacture of bowls, plates, cups, fancy boxes, etc. Many ornamental 
articles, such as paper-weights, pen-holders, etc., are also made of it. It 
is largely used in the manufacture of idols, and a special form found at 
Mysore has, owing to its suitability for this purpose, received the name of 
'pratima Tcaller, or image stone. Many temples and palaces also contain 
ornamentations of sculptured steatite. Ground to powder it is commonly 
employed as a white ink, or is added to plaster (e.y. the chunam or lime- 
plaster of Hyderabad) to make it shine (see p. 714). In Burma, pencils 
are made of it and used for writing on black-paper slates. In Madras Pre- 
sidency, Cuddapah soapstone is largely used for polishing chunam waUs. 
Out of India it has come into prominence through the property it possesses 
as a pigment of protecting steel against corrosion. Mixed with a quick- 
drying varnish, it produced a paint of great covering capacity and firm- 
ness. Owing to its refractory nature, it is largely employed in the manu- 
facture of gas-burners and crucibles. It is reputed to be almost unafiected 
by atmospheric agencies, and in China is commonly used to preserve 
structures built of sandstone or other substance liable to disintegrate. 

\Cf . Milburn, Or. Comm., 1833, ii., 276 ; Keene, Stone Indust, of Agra, 1873, 
17 ; Mukharji, Art Manuf. of Ind., 1888, 50, 262-3 ; Watt, Bev. Min. Prod. Ind., 
1893, 97 ; Lawrence, Valley of Kashmir, 1895, 65 ; Bept. Dept. Land Bee. and 
Agri. Mad., 1897-8, 3-4 ; Thorpe, Diet. Appl. Chem., 1900, iii., 600-1 ; Joum. 
Soc. Chem. Indust., 1898, xvii., 64; 1900, xix., 1026; 1901, xx,, 133 ; Imp. Inst. 
Tech. Bepts., 1903, 45-7 ; Watt, Ind. Art at Delhi, 1903, 70-2, etc.] 

T CULIA, Linn. ; FI. Br.lnd., i., 354-62 ; Gamble, Man. Ind. 
Timhs., 93-7; Brandis, Ind. Trees, 1906, 79-85; Stebculiacejs. A 
genus containing about 21 species, extensively met with in Eastern Bengal 
and Assam. 

S. 1 tida, Linn. A large tree known as the jangli-badam, pun, pindri, gurapu- 
hadam, letkop, etc. It occurs on the west coast of India, in Martaban and Upper 
Tenasserim in Burma ; often cultivated. Is remarkable for the disagreeable odour 
of its flowers, which appear in March. It exudes a gum resembling tragacanth, 
and an Oil is extracted from the seeds by boiling in water. Flowers and leaves 
are used MEDicmALLY, and in times of scarcity the seeds are roasted and eaten. 
[Cf. And^s, Veg. Fats and Oils, 1897, 169# 218 ; Woodrow, Oard. in Ind., 1903, 
188 ; Cunningham, Plagues and Pleasures of li/e 1907, 336.] 
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S. urens, Roxb. The gulu, kanrai^ odla, tdbau, vellay putali kavalee, pandruk, etc. 

A large deciduous tree of the dry forests of Northern India ; throughout Central 
India and the Deccan ; common on the west coast in the Konkan and Kanara ; 
as also the dry forests in Burma. 

It yelde a Gum, called hatila or katifn (see p. 95), which is of the tragacanth aum. 
or bassora or “ insoluble ” series, and has been used in the Bombay hospitals 
as a substitute for tragacanth, Guibourt (Pharm. Journ., 1855, 15, 57) has ob- 
served that the gum gives off acetic acid when exposed to moist air, and that 
consequently it develops an odour of vinegar when kept in closed bottles. The 
origin of this acetic acid in a similar gum from Australia has been investigated 
by Robinson {Journ. Ohem. Soc., 1906, Ixxxix., 1496). From the bast a good 
Fibre is procured and made by the Natives into ropes and coarse cloth. “ The Fibre, 
bark is obtained when the trees are over ten years old. The trees are cut down, 
and after lopping off the branches, the trxmk is cut into pieces, six feet long, 
from which the bark is separated by making a perpendicular incision ” {Ind. Text. 

Journ., Aug. 22, 1894, 265). Gum, leaves and branches are all employed in Native 
MEBionTE, and the seeds are roasted and eaten by the poorer classes. Gammie Medicine. 

{Pec. Bot. Surv. Ind., ii., 177) states that the roots are also edible. “ They are 
first cut into small pieces, then boiled and mixed with either spices or sugar.” 

The twigs and smaller branches are used as cattle Fodder, especiall 3 ’' in times of 
scarcity (Indraji, in Ind. Por., 1900, xxvi., 167). The Wood is made into guitars Timber, 
and toys. [C/. Pharmacog. Ind., 1893, hi., app., 129-30 ; Cameron, For. Trees of 
Mysore, 1894, 32 ; Agri. Ledg., 1901; No.- 9, 346.] 

S. villosa, Roxb. The udal, gul-bodla, posTiwa, kanhlyem, haringa, huti, omah, 
yoke nar, sisi, savaya, shawni, etc. A moderate-sized tree of the Sub-Himalayan 
tract from the Indus eastwards : common in forests throughout India and 
Burma. It is valuable on account of its Fibre, which is coarse and strong but Fibre, 
made into ropes and bags. In Southern India and Burma it is said to be much 
esteemed for making elephant-ropes, and in Northern India for cattle-halters. 

[Of, Agri. Ledg., 1894, No. 12, 202 ; Cameron, l.c. 32-3 ; Dodge, Useful Fibre 
Plants of the World, 1897, 305 ; Kew Bull., 1897, 8 ; Nisbet, Burma under Brit. 

Pule and Before, 1901, i., 371, 384 ; Pept. Labor . Ind. Mus., 1905-6, 35—6.] 

TRO ILANTH FLACCIDIFOLIU , Nees ; Fl.Br. Ini., D. .P., 
iv.', 468 ; Bot. Mag., 1887, 6947 ; Gamble, Man. Ind. limbs., 519 ; Acan- IhfS' 
THACEJE. Tbe Klim or Assam Indigo Plant, rdmpdt, bar-rum, hhuma, 
sapro, chimohu, tonham, mai-gyee, etc. A slirub of Nortb and East 
Bengal, Assam, Manipur, and distributed to North Burma and Southern 
China. 

This plant yields the rum Dye of Assam and is probably the source of much indigo, 
of the so-called indigo of Burma (see Indigofera, p. 663). It is fairly generally 
cultivated, for the purpose of obtaining the dye, by the hill tribes throughout the 
region of its distribution. The plant is propagated freely by root cuttings made Propagation, 
in May or June or earlier if the rains set in. It yields primings twice or three 
times a year, and is perennial. The two chief crops are in April or May and again sea^sens. 
in September or October, Mr. Srijut Lakhi Nath Kakoti, a sub-Deputy Collector 
in Assam, haa recently contributed an interesting paper on the cultivation of 
bar-rum. He speaks of one cottah of land yielding 8 to 10 seers of the dye. The 
Native methods of utilising the dye are fully described in the Dictionary. [Of. 

Duncan, Monog. Dyes and Dyeing in Assam, 1896, 48-50 ; Pec. Bot. Surv. Ind., 
i., 221, 257 ; Hosie, Pept. on Prov. Ssu^cbluan, Ohina, 1904, No. 5, 43-4.] 

TRYC NO NUX-VOMICA, Xmn. ; FI Br. Ind., iv., 90; D. .P„ 

Bictikar, in J ourn. Bomb. Nat. Hist. Soc. ,1893, viii., 331-4 and t. ; Gamble, 

Mm, Ind. Timbs., 497-8 ; Talbot, List Trees, etc., 1902, 241-2 ; Prain, tryelirLine 
Beng, Plants, 1903, ii., 704 ; Cooke, i'Z. Pm. J5om6., 1904, ii., 185; Logania- Tree, 

OB.®. Tbe Snake-wood, Nux- vomica or Strychnine Tree, Tmchld, fcajra, 
nirmal, herra, mushti, yetti, Jcanchmai, Jcasaraha, Jcanjiram, hxbaung, e\xt. 

A moderate-sized deciduous tree of tbe “ Gorakhpur forests in Northern 
India ; Bengal, Orissa, the Circars ; the Deccan and K^rnatab ; moist 
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THE BENZOIN TREE 

foiests in tlie Bombay Presidency ; deciduous forests all over Burma ; 
dry regions of Ceylon ” (Gamble). 

The tree is important as being the source of the alkaloids, Strychnine and 
Brucine, which are obtained from the Seeds. The fruits are collected and the 
seeds washed out and dried in the sun, or the seeds are simply gathered from the 
groimd, but in the latter case have little market value. They are roundish, flat 
or concavo-convex and silvery in colour. “ Cochin nux-vomica is collected in 
the dry deciduous forests at the foot of the Travancore hills and is sold to small 
Native dealers at a low rate, who send it to the merchants. Coconada nux- 
vomica is obtained from the Ganjam district and the Godaveri. The Madras 
seeds come from Nellore and several other parts of the Presidency” [Fhar- 
7 nacog. Ind., ii., 500). “ The London market quotation is usually about 7 to 10 

shillings per cwt. The exports are chiefly from Madras, Bombay and Cochin, 
and are of considerable amount ” (Gamble). In addition to the alkaloids just 
mentioned, they yield a Dye, which produces light brown shades on cotton 
cloth, and an Oil employed medicinally by Native practitioners. By the hill 
tribes of the Nilgiris they are used as a fish poison and are employed by Native 
distillers, who add small quantities to arah to render it more potent (p. 1047). The 
bark and wood also contain brucine and are employed medicinally in India. The 
Wood is said to be used in Burma for making carts, agricultural implements and 
for fancy cabinet work. [Cf, Paulus Mgineia (Adams, transl. and Comment.), 
1847, iii., 358-60, 461-2; Fryer, New. Acc. E. Ind. and Pers.^ 1675, 178 ; Faber, 
Strychnomania, 1677 ; Milburn, Or. Comm.y 1813, i., 284 ; Taleef Shereef (Playfair, 
transl.), 1833, 29-31 ; Mason, Burma and its People (ed. Theobald), 1883, ii., 
342 ; Pharmacog. Ind., ii., 458-500 ; iii., 178, app. ; Pept. Ind. Mus. Calc, and 
Imp. Inst., 1897-8, 28; 1898-9, 32; 1901, 42; 1904, 20; Brit. Pharmacop., 
1898, 117-9, 222, 314 ; Dhargalker, Notes on Ther. of Indig. Veg. Drugs, 1899, 
13, 119 ; Dutt, Mat. Med. Hind., 1900, 198-9; Nisbet, Burma under Brit. Rule 
and Before, 1901, ii., 283 ; Barry, Legal Med., 1904, i., 447-56 ; ii., 494-8 ; 
Ghosh, Treat. Mat. Med., 1904, 495-501 ; Achart, Quinze Cents Plantes dans 
VInde, 1905, 407-8 ; Yearbook of Pharmacy^ (many passages) ; Journ. Soc. 
Chem. Indust ; Pharmaceut. Journ., etc.] 

TY AX N IN, Dry and; FI. Br. Ind., iii., 589 ; Gamble, 
Man. Man. Ind. Timhs., 1902, 466 ; Brandis, Ind. Trees, 1906, 442 ; 
Styeace^. The Benzoin Tree. The Resin = lubdn (Ind. bazars), Tiussi, 
shamhirdni, Jcaminian, etc. A small tree of tbe Malay Archipelago, 
important as yielding tbe true Benzoin or Gum Benjamin of commerce. 

This substance appears to have been first mentioned by Ibn Batuta {Voy., 
etc., Fr. ed. 1858, iv., 228, 240), who visited Sumatra (a.d. 1325-49). He 
calls it Lubdn- Javi (= incense of Java), the name Java being used among the 
Arabs and Persians of that time for the Eastern Archipelago. According to the 
Pharmacographia Indica (iii., app., 169) there are four Idnds of the resin met with 
in the London market, viz : — Siam, Sumatra, Penang and Palembang. It is well 
known that the present species is the source of the Sumatra resin, but there is 
considerable doubt regarding the plants which yield the other three sorts. The 
Siam resin is the costliest and most esteemed, and is imported by India in 
cubic blocks which take their shape from the cases in which packed while 
stiU soft. The resin is largely used both in India and Europe in Medicine » 
as an Incense and as a source of benzoic acid. The import trade is consider- 
able, amounting in 1905-6 to 16,090 cwt., valued at Rs. 4,14,649. Almost the 
whole comes from the Straits Settlements, viz., in 1905-6, 16,074 cwt., end 
goes chiefly to Bombay, 9,717 cwt. in the year named. Exports of the 
resin in 1905-6 amounted to 52 cwt., and re-exports to 1,394 cwt. [(7/. 
Varthema, Travels, 1510 (ed. Hakl. Soc.), 1863, 234; Garcia de Orta, 1563, 
Coll., ix. ; also in Ball, Proc. Roy. Ir. Acad., 1889-91, i.,ser. 3, 394; Ain-i-Akhari 
(Blochmann, transl.), 82; Foster, .E7.I.C7. Letters, 1602-17 (numerous p sages) ; 
Milburn, Or. Comm., 1813, ii, 305-6; Pharmacog. Ind., ii, 369-73 ; iii., 169-73, 

; Kew Bull., 1895, 154-5 ; 1896, 196-8; Nutt. Ind. Plant., in 

Extra Bull., Kolon. Mus. Amsterdam, 1894, 115-9 ; Thorpe, Diet. Appl. Chem., 
1898, i, 278-9 ; Hohson-JohsonXQd.. Crooke), 1903, 86-7 ; Tschirch, Harze 
und die Harzbehdlter, 1906, i, 196-212.] 
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WERTIA CHI AT A, Ham.; FI Br. Ind,, iv., 124; Gen- 
TIANACE^. The Chiretta, charayatak, chiretd^ nila-vep'pa, shir at-husfi- chi, vi.,pt. iii., 
nila vem^ nelabevu, sekhdgi, etc. A small erect herb of the temperate 
Himalaya from Kashmir to Bhotan at 4,000 to 10,000 feet ; also the ii’etta. 
Khasia mountains between 4,000 and 5,000 feet. 

The dried plant (stems, leaves, flowers, roots, etc.) has long been held in Medicine, 
esteem by the Natives of India. It is possessed of tonic, febrifuge and laxative 
properties and is officinal in the British Fharmacoposia. It is collected when the 
capsules are fully formed. The plants, pulled up by the root, are tied into 
flat bundles with a slij^ of bamboo. Most of the commercial article is said to 
be collected in the Morung district of Nepal, and seems to And its way largely to 
Dacca. The bundles are packed in bales, each containing about 1 cwt., and 
exported to Calcutta, thence distributed all over India and to the rest of the 
world. In India the true drug is said to be sometimes confused with the Great Substitutes. 
(Amlroffraphis pajUcHiata, Nees), and in some localities another species, s. an- 
gnstifoUa, very inferior to the genuine article in its bitter tonic properties, is 
used as a substitute. [Of. Pharmacog. Ind., ii., 511-5 ; Waring, Baz. Med. 

Ind.y 1897, 45-6 ; Dutt, Mat. Med. Hind., 1900, 200-1 ; White and Hmnphrey, 

Pharmacop., 1904, 127; Burkill, in Joitrn. As. Soc. Beng., 1906, ii.. No. 8, 

363-81.] 

Y PLOCO AC MO A, Boxh. ; FI. Br., Ind., Hi., 576; B-E.P., ^ 

Gamble, Man. Ind. Timbs., 465-6; Prain, Beng. Plants, 1903, i., 655; 

Styrace.®. The Lode or Lodh Tree, lodh, Jchoidai, singen, kaviang, hhom Lode. 
reti, lapongdong, chamlani, palyok, hura, ludduga, mdryjana, etc. A small 
tree of the ‘‘ Sub-Himalayan tract from Kumaon to Assam, up to 2,500 
feet or even higher ; open and dry forests of Burma up to 3,000 feet, 
including the Shan hills ; Andaman Islands ; Chota Nagpur, common ” 

(Gamble). 

The bark and leaves are used in Dyeing. By itself the bark yields a yellow 
Dye obtained by simple steeping in hot water. It is, however, rarely employed in Dye. 
that way, but more generally as a mordant with other dyes, such as dl {Moriiuia 
UncUnAa, p. 783), hac or bakam {Cauftaipinla Sappaa^ p. 195), and paras {Untea 

fronaosa, p. 189). The bark is also largely utilised in Hindu Medicine. The Medicine. 

Wood is durable if properly seasoned, though apt to warp and split. [Of. The Wood. 

Bower Manuscript (Hoernle, transl.), 1893-7, 23, 117 ; Monographs, Dyes and 
Dyeing : — Duncan, Assam, 1896, 50; Hadi, XJ. Prov., 1896, 82; Bussell, G. Prov., 

1896, 18 ; Dutt, Mat. Med. Hind., 1900, 189 ; Walton, Tanning and 'Working 
in Leather, XJ, Prov., 1903, 25.] 


T 

TACHA lA (C T lA) L.ACCA, Kerr.— an insect be- D-B-P., 

longing to the Coccid^. Green, Coccidce of Ceylon, 3 ; also Ind. Mus. P*’ 

Notes, 1903, v., 99 ; O’Conor, Lae Prod,, Manuf. and Trade, 1876 ; Watt, ^cTac 
Agri. Ledg., 1901, No. 9, 181-347 ; Pharm. Journ., Nov. 1905 ; Tschirch, 

Die Harze und die Harzbehdlter, 1906, ii., 812-30. Lac (Dye and Resin), 
lakh, Idk, gdld, arakku, ambalu, khejijk, etc, Ldkshd or rdkshd and alakta 
(=z washed lac), the Sanskrit names, are apparently the source of most of 
the vernacular names for both the insect and its products. Thus stick- 
lac i,B kham-ldkh ; seed-lac, ddnd-lakh ; shell-lac (or shellac), chapra-ldkh, 
and lac-dye, kirmai, 

istory. — There can be no doubt as to the lac insect and its name being endemi(f History, 
in India. The insect is even to-day practically confined to India. But the word 
ldkshd in the Atharvaveda seems to denote [p. 189), a tree upon 

which it is not uncommon to find the lac insect, and which by the more recent 
Sanskrit writers has come to be described a-s the Idkshd-taru or lac-tree. The 
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Vedic description — the golden, the odorous, the hairy one, sister of the waters, 
etc.— might easily b© viewed as appellations of Idhshd {isntea frondomi) and 
indicative of its appearance, structure and habitat — frequenting as it does the 
margins of water- channels and creeks. But a vast antiquity being thus estab- 
lished for the Indian knowledge of Idhh, it is surprising that it finds no definite 
place in the ancient classic literature of Greece, Rome, Egypt, Persia and Africa. 
All the passages which, according to some dictionaries, are taken to denote a 
knowledge in lac, refer to a red-dye-yielding wood, or to hermes or to a resin at 
present unknown, but do not denote Indian lac. That substance was made 
Imown to Europe through the Arab traders, hence its being often called 
“Arabian” or “Ethiopian Resin.” If it was kno-vm to the ancient Greeks, 
their knowledge of it could not have much preceded the date of their discovery 
of India itself. 

Lac yields two distinct products— a Dye and a Resin. At first these were 
confused, but ultimately clearly and separately recognised. In the Periplus 
(written somewhere about 80 a.d.) “ lakkoa chromatinos ” or lac-dye is mentioned 
as conveyed from India to Aduli on the Airican coast of the Red Sea. _^lian 
[NaU HisL Anim., 250 a.d., iv., 46) describes lac as made in India from insects 
and employed a red dye. Pegolotti (Della Decima, 1343, iii., 365) speaks of 
“ lacca ” as Indian, produced on branches of trees. Nicolo Conti and also Niki- 
tin (in the 15th century) mention, as if an important commercial product, the 
‘‘laca” of Cambay. Varth6ma (Travels^ 1510 (ed. Hakl. Soc.), 222, 238) discusses 
the “ lacca ” of Pegu, also the “ lacca ” wood of the Malay. The former is the 
true lac, the latter a red- coloured wood exported from Sumatra (Crawford, Diet. 
Ind. Islands, 1856, 204). Garcia de Orta was perhaps the first European, however, 
w^ho critically examined and described lac in India, and he gives the properties and 
uses of both the dye and the resin in such detail that the passage might be quoted 
as from the pen of a 20th instead of 16th century writer. As physician to the 
Portuguese Governor of India, he visited that country in 1534. His volume of 
Colloquies was published at Goa in 1563 and was the second book printed in India. 
He there (Coll., xxix ; also in Ball, Proe. Roy. Ir. Acad., 3rd ser., i., 414) criticises 
the accounts given by Isaac (a physician of Bhagdad, who was crucified in 799 a.d.), 
by Serapion (who lived about 850), and by Avicenna (whose works are assigned to 
980-1036). These early Arab writers, Garcia tells us, called it “ laca,” “ luc,” etc. , 
but confused it with the cancamum (the resin known to the Greeks to which 
reference is made below) and ultimately with the dye ketmes of -fche Greeks. 
They were in error, he observes, in regarding it as an Arabian or Armenian product 
— a circumstance which Garcia very rightly accounts for by the Indian supply on 
reaching the Red Sea and Persian Gulf ports being subsequently designated by 
the name of the port from which procured. Many writers confused a red-dye 
wood, such as logwood or sappan-wood, with lac, and one of these red-dye woods, 
as just mentioned, actually bears the Malay name of laka. Gaspar (Purchas 
Pilgrimes, iii., 177) alludes apparently to the same wood under the name cayolagne 
(? kayu = wood and lakh). If this be so it is possible it was so named because 
employed as a substitute for the true lac-dye. Lac ” and “ lacquar ” wood and 
dye are words frequently mentioned, when there is nothing to show that they 
denoted Indian lac— resin or dye— as understood to-day. Every p sage that 
contains the word “ lac ” cannot therefore be accepted as of necessity denoting 
the lakh of modem Indian commerce. 

Linschoten and most European travellers in India, subsequent to Yarthema 
and Garcia, content themselves with compiling from the latter, without adding 
anything of value as the result of personal observation. Some few years previous 
to the appearance of Garcia’s Colloquies, however, an interesting passage on lac 
had been published by Amatus Lusitanus (1553) in his Commentary on Dioscondes 
(book i., ch. 23, 44), the passage regarding cancamwm. Amatus there repudiates 
all idea of lac being the classic gum of the Greeks, whatever that may have been. 
He then adds that lac was being brought from India by the Spaniards to be used 
as a dye and also in the fabrication of the Arabian medicinal preparation known 
as dialacca. We next hear of lac through Mathiolus (1565), who in Ms com- 
mentary on the cancamum of Dioscorides, tells us that lac w being largely used 
by the Italians as a silk dye called lacca or lachetta, the best quality of which w^ 
in the trade designated lacca sumetri. By Clusius (1567-1605, compiling largely 
from Acosta (Trac^. delas Drogas, 1578, 113) and other subsequent writers, we 
are told that it had become customary for lac to be consigned from Begu to 
Sumatra in exchange for pepper, hence its being designated Sumatran Lac, 
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To this circumstance is due also the fact of its being often mentioned in lists of 
spices in place of among dyes or resins. Acosta supplemented, however, Garcia 
de Orta’s account by the interesting particular that the resin lac was mixed with, 
or, as he_ calls it, adulterated with, common resin and wax. Thus then the 
adulteration in recent years, often much complained of by the trade, is not a 
product of the greed of modern commerce. Mandelslo [Travels, in Olearius, Hist. 
Muscovy, etc., 1639, 27), speaking of the lacquer work of Gujarat, says, “ They 
give them such a lustre as none yet could ever imitate in Europe.” Tavernier 
[Travels Ind., 1676 (ed. Ball), ii., 281-2) observes that — “ The country also 
produces an abundance of shell-lac. There are two kinds of it. That which is 
formed on trees is of a red colour and is what they dye their calicoes and other 
stuffs with, and when they have extracted this red colour they use the lac to 
lacquer cabinets and other objects of that kind, and to make Spanish wax- A 
large quantity of it is exported to China and Japan.” Thevenot [Travels in 
Levant, Jndostan, etc., 1687, pt. hi., 112) repeats the statement that lac was 
exported from Pegu. Lastly, Salmasius [Pliniance Exercitationes, 1689, 810) 
asserted that the very name “ lac ” had been derived from the Greek and originally 
denoted a red wood. He arrived at that conclusion chiefly through his own 
supposition that the Indian name for the substance was tree, not lahh. Tree is 
doubtless a variant of the Pegu name cheih, and, as already abundantly indicated, 
was carried to Europe through the Spanish trade between Burma and Sumatra. 

While a Imowledge in lac was thus being gradually disseminated over Europe, 
there are not wanting indications that within India itself the subject was not 
being neglected. Thus in the Ain-i-Ahhari (Blochmann, transl., 226), a work 
often spoken of as the administration report of the Emperor Akbar for the year 
1690, we read of the proportions of lac resin and certain pigments to be employed 
in varnishing chicks or screens on the doors of public buildings. It would from 
that circumstance seem highly probable that a coloured spirit varnish may have 
been known and used in India long before Europe possessed any knowledge of 
that valuable substance. Fryer [New Acc. E. Ind. and Pets., 1672-81, 83) also 
alludes to elegantly coloured chicks, but it may be added the modern chicle are 
crudely stained with mineral dyes, never with lac varnish. 

The period of the struggle for European supremacy in the East was practi- 
cally that of the birth of all definite knowledge in lac. But the scenes and the 
persons change rapidly and the interest shifts from the dye to the resin, back 
again to the dye, and finally once more to the resin. From the Portuguese on 
the west coast of India the trade passed to the Spanish and Burma via Sumatra, 
while a little later on (and in the hands of the British) it returned once more to 
Bombay. In the Records of the East India Company [First Letter Book, 1600-19, 
338, etc.) we are given certain glimpses of the Company’s instructions to their 
servants. “ Gumlacre ” was to be obtained from Cambay. “ Gum lack ” of 
first and second sort was to be procured at Surat, “ but none of the worst of any 
hande.” Private trade in gum-lac was prohibited. So again, of date 1616, 
“ much gum-lac, both of the sort used for dyeing and also that of which wax is 
made ” was to be purchased in Surat. The following year the “ lack ” of Baroda 
is said to be in grains like mastic pure as amber.” Of Agra it is observed there 
are two kinds: “ The one is in small sticks usually carried hence to Mocha : the 
other is in great cakes. They both cost one price, viz., 8 rupees per maund.” 
The amber-coloured grains of Baroda were doubtless “ washed seed lac,” and 
the great cakes of Agra would imply manufacture. Is the oanna [kana = 
grain) lacke mentioned in 1623 as purchased at Baroda simply washed lac ? But 
in these early records of the East India Company there is apparently no mention 
of shelMac nor of some of the chief centres of the present manufacture, such 
Mirzapore and Calcutta — but of course the town of Calcutta was not in existence 
at the time indicated. The fact remains the same that the early records manifest 
localities of production that are quite unimportant compared with other more 
recent centres. 

The demand for cochineal served the useful purpose of pointedly directing 
attention to the lac-dye. This, though inferior, was found quite good enough for 
most of the purposes to which cochineal w put, and had the additional advantage 
of being considerably cheaper. A large trade in lac-dye accordingly sprang into 
existence that gave the impetus for numerous lac factories owned directly or 
indirectly by the E t India Company. At this time was invented (cmd by 
Europeans doubtless) the method of manufacturing lac-dye into special cakes 
ready for use. Such importance did this new industry sume that it dwarfed 

1055 


LACCA 

History 


Lac mixed with 
Resin. 


Indian 

Knowledge. 


Coloured Spirit 
Varnish. 


Q-um Lac.”' 


Grains like 
Mastic. 

Stick I/ac. 


Shell-lac not 
Mentioned. 


Cochineal. 


Oakes of 
Lac-dye. 



THE LAC INSECT 


TAC ARDIA 

LACCA 

Production 


Discovery of 
Aniline. 


Attention 
Ooncentated on 
the Kesin. 


Life- 

History. 


Larvae. 


Swarming. 


Become Bixed. 


Viviparous 

Lajvse. 


Produc- 

tion. 


the gum-Jac of the earlier commerce until it might almost be said that the resin 
(lac) became a by-product of the lac-dye factory. To this circumstance is due 
the fact that the methods of cultivation, of collection and of manufacture, that 
exist to the present day, were invented and perfected with a view to produce the 
dye, one might almost say, at the expense of the resin. The dye gave the profits 
of the industry. But Sir W. H. Perkin’s discovery of aniline struck at once the 
death-blow of both the Mexican cochineal and the Indian lac-dye industries. 

By this time, however, new methods and directions of using the resin lac had 
been discovered in Europe, and the interest of the factory shifted until the dye 
became first the by-product and ultimately the useless or waste material of the 
factory. Here then we are presented with a demonstration of the startling fact 
that a by-product that can be produced at an almost nominal cost cannot of 
necessity contest the market against the products of the chemical laboratory. 
Attention was thus concentrated on the resin, and it soon became the chief feature 
of interest. James Kerr [Phil. Trans. ^ 1781, Ixxi., 374) was one of the first to 
mention and describe the manufacture of shell -lac. From about that date, there- 
fore, the modern factory industry may be assumed to have originated. In the 
story of lac we have once more a demonstration of the indebtedness of India to 
England for her modern commerce. 

ORIGIN OP LAC. 

Life-history of the Insect. — The minute Hemipterous insect Tac- 
hardia lacca lives upon the plant juices sucked up by a proboscis. In 
the adult state the females have no power of locomotion, but the males 
on attaining maturity emerge from their pupal cases, become possessed of 
a pair of long transparent wings, and fly away to visit the females and 
shortly after die. At two (in some cases three) seasons the swarming of 
the larvoe takes place, viz. July and December or also January. The 
larvae are seen to emerge from the dead bodies of the females and to crawl 
away in q^uest of fresh feeding grounds. They are then minute creatures 
of an orange-red colour, have no recognisable separation of body into 
head, thorax and abdomen, have fully formed feelers and powerful legs, 
but are devoid of any characteristics by which they can be separated into 
male and female. They measure about one-fortieth of an inch in size. 
For some days the swarming continues until the twigs become distinctly 
reddish in colour and literally alive. The vast majority, however, perish ; 
the more fortunate are wafted on the breezes or are carried by the bees, 
birds, squirrels, etc., or by their own exertions, to new situations. The 
larvse thus becomes fixed, and their legs, being useless, drop ofl. Lastly, a 
resinous excretion begins to form around their bodies, which by the ag- 
gregation of many in time assumes the condition of a more or less com- 
plete encrustation of the twigs. If at this stage the encrustation be cut 
open lengthwise, it will be seen to be of a cellular structure and to comprise 
two kinds of cells- — large circular caverns and smaller oval cells. The 
former will, moreover, be noted to be much more numerous than th( 
latter. The circular cells are the females and the oval ones the males. 

About two and a half months after the swarming, the males escape fron 
their cells, become (as already stated) winged, and fly or flutter away to visi 
the females. Shortly after this the bodies of the females become greatl; 
enlarged, assume a bright red colour, and in due course develop viviparon 
larvse. The mother then dies, her body becomes the resting chamber c 
her offspring (about 1,000 in number), which at their appointed time mat 
their escape by swarming, and thus twice (or it may be thrice) a year th: 
strange cycle of life is repeated. 

PRODUCTION OF LAC.— The system of propagation that at presei 
prevails consists in lopping off a few twigs of well-formed lac, a little befo: 
the expected date of swarming. These are carried to fresh trees or ires 
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bouglis of the same tree and tied in convenient and suitable positions. 

The larvae on swarming crawl to new wood and become fixed. If the 

object in the collection of lac be to procure the red dye, the stick-lac 

(that is, the lac-encrusted twigs) should be gathered before the larvse 

have swarmed. But if the resin-lac be sought, there would seem every 

reason to delay collection until the swarnaing has taken place. The 

industry assumed its present form while lac-dye (if not e<^ually valuable 

with the resin) was a profitable by-product. It is now valueless y its 

presence admittedly depreciates the shellrlac very greatly ; it necessitates 

expensive and possibly to the resin injurious methods of removal ; and the EfEecfc of Dye. 

decomposition of the larvse gives the offensive smell to the factory, which 

well-nigh becomes a. public nuisance. It would therefore seem that the 

time has more than come when this state of affairs might be mitigated by 

some change in the season of collection, that would allow of the colour 

being very largely removed before the stick-lac comes to the factory. 

The collecting seasons at present adopted are May to June for the one season^, 
brood and October to November for the other; a delay of a month or six 
weeks in each case would see the swarming accomplished. [G/. with 
opinion of Hooper, RepL Labor. Ind. Mus., 1906-7, 7.] 

1 prove ent in There would seem to be little or no doubt everal 

that in India there is not one species oi TachaiHlia? but several. The Species, 
well-known different qualities of lac are due, it has been said, to the plants 
on which the insects feed. This is, however, likely to receive an even 
more rational explanation, viz. that the grades of lac are due to being the 
resins of different species of insect. It is also well known that the forms of 
lac found on leguminous plants (or on soft-wooded plants), such as 3ntea 
fronclosa and C(ij<inus indiciis, 00.11 with difficulty be induced to live 
upon hard- wooded trees, such 2 .^ ScJdeicher a and Shoi^ea uaces. 

robiista, upon which lac is nevertheless found. But there is still a further 
cdnsideration of importance. It has been observed that there are^ special 
cultivated races, such as those found on A.ciicict In Sind and 

adjacent tracts that plant is used as a food-stock, but hardly anywhere 
else is lac to be seen on that tree. ^ We have here either a special race or a 
remarkable' climatic adaptation. Further, all over India albino-broods citoatio 
have been recorded as occasionally seen. It would thus^ appear that apawa. 
were the selection of stock placed on a rational and scientific basis vast 
impreyements in quality might be effected, if it were not possible actually 
to evolve a white insect or at all events one to a . large extent devoid white insect, 
of the objectionable colour, the removal of which so seriously enhances the 
cost of the present-day resin. 

Food pt ihe Lac Insect. — The insect lives upon a large number of Foodoftlie 
widely different plants.. In The Agricultural Le^er {l.c. 210-3) I have Lac. 

* given a list of some 56 trees. ■ Those best known d.ie JBtitea jffforulosa, 

Ficm religiosa, Schleichera trijuga, Shorea and 

ZizypMts Jvjubd. These are all indigenous Indian, trees,, so that the 

lac obtained from them* may be called wild lac (the insect being at most 

semi-domesticated) ; but two plants are specially grown for it, and where 

this is the case, the lac may be regarded as a plantation product and piantatioa 

accordingly spoken of as existing under a greater, degree of cultivation than Production. 

the wild insect. The plants specially grown are. in Sind, 

Kajputana and Gujarat : and in Assam. But lac does 

not, in many localities at least, pay as a special plantation product. The 
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crop is most capricious both in yield and price. One year it may be highly 
profitable, the very next sold on so narrow a margin that no inducement 
exists for extension. In support of this statement, witness the fact that 
in 1902-3 the exports of shell-lac were 195,000 cwt., valued at 15| million 
rupees (£1,048,991), while next year, 1903-4, they were only 178,000 cwt. 
hut were valued at over 21 milhon rupees (£1,456,067). That is to say, 
while there were 17,290 cwt. less exported, the sum realised was nearly 
half a million pounds sterling more in 1903-4 than in 1902-3. And the 
fluctuation might just as likely have been toward a loss as a gain of half 
a million in the sum realised. No other item of Indian trade manifests 
anything like such extreme fluctuations in price as lac, and it can, there- 
fore, he no matter for surprise that the supply should correspondingly 
fluctuate. 

LOCALITIES OF SUPPLY AND COST OF PRODUCTION.— is 

met with practically throughout the warm tropical areas of the whole of 
India, but most abundantly in the Central Provinces, Bengal, Assam and 
Burma. In Sind and Gujarat, as already stated, the tree {Acacia 

arahica) may be said to be that on which it is met with most abundantly. 
In Bengal, where both the hahul tree and the lac insect are plentiful, it is 
extremely rare to find lac on that tree. But, as already suggested, the 
question naturally arises, is the Z>ahwZ-f ceding insect of Sind the same species 
as the pate-feeding one of Bengal and the Central Provinces 1 The 
chmates and soils of Sind and Bengal are about as difierent as it is possible 
to imagine, although both are tropical. The one is extremely dry, the 
other extremely moist, and that alone may account for the behaviour of 
the insect. 

Cost of Production. — Mukerji (Handbook Ind. Agri., 1901, 496) gives 
the following calculation of expenditure based on an actual experiment 


conducted by an Assam planter : — 

Bs. 

Bent at Bs. 3 per acre for 80 acres , . . . . , . . 240 

Hoeing or cutting jungle between trees . . . . . . . . 320 

Upkeep of necessary buildings . . . . . . . . . . 100 

Cutting branches and putting in seed . , . . . . . . 340 

I Bs. 1,000 

Manufacturing charges at 5 per cent. . . . . . . . . 3,500 

Packing and dispatching at 2J per cent. .. .. .. 1,750 


Calcutta charges for forwarding and river freight, at per cent. 1,750 
London charges for sea freight. Dock and Broker’s charges . . 3,000 

Total . . Bs. 11,000 


Proceeds of Sales, £1,750 at 14d. , . . . . . . . . . 26,250 

Deduct discount to buyers ., .. .. .. .. 656 

Total .. Bs. 25,594 

Deduct Expenditure . . .. .. .. . . . . 11,000 

Balance of profit . . .. . . Bs. 14,594 


‘‘ Lac worked in connection with tea, etc., the amounts for European 
and Native supervision and upkeep of coolie lines, etc., may he added 
proportionately according to circumstances. The planter referred to, how- 
ever, lost nearly his whole crop next year from the attacks of a night moth.”’ 
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Bengal. — According to the Administration Report (1901-2, 31), it engal. 
is found over the large tract of hilly country covering the Chota Nagpur 
Division and overlapping the west of the Bardwan and the north of the 
Orissa Divisions. The principal lac factories are in the districts of Eanchi 
and Manbhum in the Chota Nagpur Division, and in the Bankura and otiota Nagpur. 
Birbhum districts in the Bardwan Division. Stick and shell-lac are largely 
exported from Eanchi, Manbhum and Banlcura.” It is also stated that 
“ the manufacture of shell-lac is an important industry in the Bankura Bantea. 
district, and is chiefly carried on in the town of Sonamuki. The main 
supply of this article for all the factories in Bankura is obtained from the 
districts of the Chota Nagpur Division. The industry is carried on to a 
large extent at Elambazar, in Birbhum. Shell-lac and lac-dye are also Birbhum. 
manufactured at Mankur and Degnuggur in Bardwan ; but the industry 
is on the decline here also. There is a lac factory at Cossipore in the Oossipore. 
suburbs of Calcutta.” 

Assa . — In 1900, Basu {Agri. Dept. Indust. Bull. (ser. 1), 1900, No. 6) Assam 
wrote an account of the lac industry of Assam, from which the following 
may be abstracted. “ Eamrup and the northern part of the Khasia and 
the Garo hills bordering on the Brahmaputra valley are at present the 
chief seats of its cultivation. In Kanorup lac-rearing is chiefly confined to Eamrup. 
the south bank of the Brahmaputra, the annual outturn of stick-lac in 
two mauzas (Eani and Chhayani) being estimated at about 2,000 maunds. 

A small quantity is reared by a few Kachari families in mauza Jhargaon 
on the north bank. The bulk of lac exported from the district is, however, 
obtained from Garos inhabiting the northern slopes of the Khasia hills, G-aro_Khasi. 
who are said annually to bring in about 2,000 maunds of lac to the weekly 
markets at Palasbari and Chhaygaon and about 300 maunds to the markets 
at Boko. A small quantity of lac, averaging about 400 maunds a year, 
is brought in by Bhutias to the annual cold- weather fairs at Darranga Bimtia. 
and Subankhata in the north of the district.” 

“In the Garo hills lac-rearing is chiefly confined to the north and 
north-eastern parts of the district, comprised in the northern range of 
the Garo hills Forest Division. The people of the south and south-western 
parts are said to have a superstition against lac cultivation. The annual superstition, 
exports of crude lac from the northern range is estimated at 1,300 to 1,400 
maunds. In 1894 the Assistant Conservator of Forests, Garo hills Divi- 
sion, estimated the annual production and export at 2,000 maunds, and Annual 
reported a serious decline in the cultivation of lac, which he attributed 
partly to the low prices and partly to the depopulation of the district 
through Tcala-dzar and migration. Considering that the bulk of lac ex- 
ported from the Brahmaputra valley is the produce of the Kamrup and 
the Klasia and Jaintia hiUs and the Garo hills districts and that the exports 
have during the past five years averaged over 16,000 maunds a year, the 
foregoing estimates of outturn of lac in those districts would seem to be 
mitch below the truth.” 

Central P vinces. — The lac insect is found throughout the Central C. Prov. 
Provinces, but the noain centres of collection are the Jabbalpur, Saugor, 

Damoh, Nagpur, Eaipux, Bilaspur, Sambalpur, Chanda and Mandla dis- 
tricts. A on the Lac Industry of the Central Provinces {Bull., 1902, ' 

No. 8) gives useful particulars regarding production. The lac-coUecto 
and sellers in these provinces were given in the census as 2,592 persons. 

Of the amount collected by far the greater part is exported, only a smaU 
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quantity being retained for local use. During the five years ending 1900-1 
the exports fiucrbuated very greatly; in 1899-1900 they came to 99,961 
maunds, valued at Rs. 11,96,394 — ^the highest return in point of quantity^ — 
and in 1898-9, 39,713 maunds, valued at Rs. 5,42,391, the lowest record 
for the period mentioned. These experts, moreover, were almost entirely 
from Jabbalpur and Chhattisgarh, and were consigned to the United 
Provinces almost entirely, thus feeding the Mirzapore factories. 

ur a.— The large forests of Burma are said to be capable of producing 
an almost unlimited quantity of lac. The chief sources of commercial 
Burmese lac are the Shan States and Upper Burma, stick-lac fi:om these 
places being imported into Calcutta, where it is manufacturedinto shell- 
lac for export. Eor some years the supplies received by the Calcutta 
factories from Burma have begun to be appreciated as important. 
According to Sir J. G-. Scott (Oaz, Upper Burma and Shan States, 1900, 
ii., pt. 1, 393), though lac is found all over these States, it seems to be 
only in Karen-ni that its production is stimulated artificially. “ Elsewhere 
if a tree happens to be attacked, or, settled on by the insect, the deposit 
is collected when it is found.’’ 

MANUFACTURE OF LAC. 

Lac Factories. — In the Imperial Gazetteer (1905, iii., 173-4) it is 
stated that though steam power has been successfully applied to the 
industry, the hand-labour factories still hold their own and for some grades 
produce qualities hardly, if at all, attainable by machinery. Lac factories 
are almost confined to Bengal and the United Provinces. In 1904, accord- 
ing to the Financial and Commercial Statistics, there ‘v^ere 128 lac factories 
giving employment to 7,831 persons. Of these 92 were in Bengal and 
employed 4,116 persons ; 36 in the United Provinces, employing 3,715 
persons. The number in Bengal is said to be not fully recorded. 
With the exception of the factory at Cossipore they are, however, in 
most cases small. Those in the United Provinces are all situated at 
Mirzapore. The value of the manufactures turned out has been stated 
at about two-thirds the total foreign exports, while the very large Indian 
consumption has to be met, and thus mainly by small factories possibly 
not included in the above returns, 

SticH--lac.—Stich-lac is the name given to the twigs encrusted with lac 
that a?;e collected from the trees in May to June and the second crop, 
October to, November. These are dried in the shade, by which the wood 
shrinks, thus often leaving the lac as hollow tubes, but much of the wood 
still adheres. It is packed in sacks and conveyed to the marts, and sold 
through various Brokers or middleman to the manufacturers. There is 
a quaint practice usually followed in most sales of lac. tte buyers and 
.sellers, join hands and sit facing each other, a cloth being thrown over the 
hapds. . The buyer presses certain fingers of the seller’s hand, thus making 
an offer. This is usually rejected by a motion of the head, and further 
I finger-pressing ensues. Einally the bargain is struck without a word having 
been uttqced. 

, Seed-lac is stick-lac , crushed and reduced, to roundish pieces that niore 
or less correspond to the female cells. , The dust produced, when sifting 
the seed-lac, is known m hhud. The pure seed.-lac is then washed in large 
stone troughs and left covered over with water for 24 hours. The wooc 
floats to the top and is removed, dried, and used as fuel. A man or wo mar 
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now enters tie trough and, while holding on to a transverse bar placed at 
a convenient position, treads with the hare feet . on the, ^granujar lac and 
presses it against the sides of the trough. As a result the lac is broken 
into still finer particles and the water becomes of a deep claret colour. 

The coloured water is run ofi, a fresh washing given, and repeated till the 
washings pass ofi colourless. The washings, if it be so desired, are evapo- 
rated down to a thick consistence and compressed into cakes. This is lac- Lac-dye. 
dye. the resin is now called washed-seed-lac, but it is sifted into two 
qualities — granular and dust ; the latter is called gaud. When steam 
machinery is used, the washing is done with revolving cylinders and 
beaters. 

In some parts of India the seed- lac is now either washed or even boiled Bleaching., 
in a solution of crude carbonate of soda or of soda and boras, or of crude 
carbonate of potash, or of borax alone or of alum. After several such 
washings it is said to become almost white. But in most of the larger 
factories, especially those concerned in the production of shell-lac, the 
washing or boiling in alkaline preparations is ^spensed with ; the seed-lac 
is simply repeatedly washed in pure water but not bleached. Indeed, 
according to some authorities, it is even maintained that bleaching weakens 
the lac. After being washed, or bleached and washed, to the desired 
extent, the seed-lac is spread out on special fl,oors and exposed to light 
and air, by which it is thoroughly dried and still further bleached. 

According to the purpose for which intended, the dried washed lac is Addition of 
now mixed with either or both of the following substances — yellow arsenic ^ 

(orpiment) and resin. The mixture is then fused either before an open 
fire or by steam-heating. Steam is practically confined to the European 
factories. The arsenic is said to make the lac opaque and to impart a rich 
straw colour to the shell-lac, but its action would appear to be mainly if not 
entirely mechanical. It is responsible for the opacity and rich straw colour 
of all the finer qualities of hand-made shell-lac. But the inquiry for a sub- 
stitute for arsenic has often been made, though not as yet supplied. A 
yellow colouring material that will fuse into the lac when subjected to the Bequirements. 
temperature that corresponds to 35 lb.’ steam power is required. Arsenic 
is not, however, employed in the preparation of garnet or button lacs, 
nor other grades where fulness of colour is no disadvantage. 

The object of the resin is to lower the melting-point, a condition essential object of Eeain. 
for many industries and one known from fairly ancient times (witness 
Acosta’s allusion to it in 1578). Its value, therefore, is fully recognised 
and 'a certain amount is not only admissible by the rules of the trade Amo^t 
(2 to 5 per cent.) but few of the shell-lacs that are regularly exported can 
be said to be entirely free from resin. During seasons of high prices the 
proportion is often, however, raised until it passes from the condition of 
permissible admixture to what might be called criminal adulteration. 

Lac Fusing, — The specially washed and bleached lac, mixed with its Lac^ 
required proportions of arsenic and resin, is now (by the hand manufacture) ? 

placed within long narrow bags (20 feet by 2 inches). Eor one quality of 
lac A erican drill is necessary, for another a cloth specially made at the * 

Cawnpore cotton mills is preferred, and for a. third two bags are required, Bags, 
one within the other. . After being charged the bag is arranged in front of 
a long. open fixe and so fixed up that it may be twisted the while it is being 
moved slowly along. The foreman operator sits on a little, raised mud 
platform, on the immediate left of the fire and slightly behind it. t With 
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his left hand he holds the end of the bag and resists the twisting action 
produced by his assistant. The fused lac, in the portion most exposed to 
the dry heat, is thus squeezed through the bag. Every now and then the 
foreman gives his end of the bag a reverse twist, and this causes the portion 
from which the lac has been removed to coil up like a rope. Steadily the 
bag is drawn forward as portion after portion is exhausted. With his 
right hand the foreman wields at intervals three weapons — one a long iron 
hooked poker with which he stirs the fire : a wooden spoon with which he 
every now and again sprinkles with water the tiled floor in front of the 
Are : and an iron scraper with which he removes the molten lac as it oozes 
on to the surface of the bag and allows it to drop on the damp floor. If 
not sufficiently cooked, the fused lac is picked up from the floor and placed 
once more on the top of the bag and fused again, and even two or three 
times. There seems to be great skill in knowing when the lac has been 
cooked to the proper extent. It is freely admitted that the hand-made lac 
possesses certain properties never attained by the steam- machinery factories. 

Shell^lac, — The next stage is the production of shell-lac. For this 
puxpose a mass of molten lac is handed to an assistant and placed by him 
on an earthen or zinc tube filled with hot water (or on a green banana 
stem) fixed in the ground at an angle of about 45° to the floor. By means 
of a ribbon of palm-leaf stretched between the hands, the assistant spreads 
the lump of molten lac into a thin skin perhaps one-eighth of an inch in 
thickness. But in this operation, which looks so simple, great skill is 
required in exercising just the right pressure to cause the lac to spread out 
in a compact sheet of uniform thickness. The sheet or skin is now clipped 
off the tube, trimmed into a rectangular form, and handed to still anothei 
assistant, who, carrying it in front of the fire, seizes it between his toes^ 
teeth and hands, and widening his legs as he expands his arms anc 
straightens his body and neck, stretches the sheet into three or four timei 
its original size and reduces it to the thinness of tissue paper. It is thei 
laid on a mat and allowed to cool gradually. 

When quite cold the sheets are given to persons who assort them ac 
cording to colour and break out all impurities and darker coloured portiom 
The rejections either constitute lower grades or are mixed with dark 
coloured seed-lac and used up in the manufacture of shell-lac where colon 
is no objection. In the production of garnet-lac, the sheets are taken a 
the hot'tube stage, no further stretching being necessary. Garnet-lac is vei 
largely, however, the special product of the steam-power factories. 
its name implies, it is of a deep rich red colour, and is in demand for indu 
tries where colour is not a disadvantage. In the preparation of buttonda 
the molten material is not stretched at all but is simply allowed to drop < 
to a smooth substance, such as a green leaf-sheath taken from the banai 
stem. Garnet and button lacs contain as a rule no arsenic, though thi 
may possess a high percentage of resin. 

The refuse that remains in the melting-bags is removed and the ba 
cleaned by being boiled in alkali. The refuse is then made into lai 
circular cakes 6 inches in diameter and 1 inch or more thick. These j 
very possibly the “ great cakes ” alluded to by the East India Company 
procured in 1816 from Agra, as also the lump-lao of the early commerc 
returns. They are sold, like the Tthud and paud, to the manufacturers 
seahng-wax, bangles, toys, etc., and by the cabinet-makers such crude I 
are largely employed to cover up cracks in wood. 
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THE USES OF LAC. 

Lac enters into the agricultural, commercial, artistic, manufacturing, do- 
mestic and sacred feelings and enterprises of the people of India to an extent 
hardly appreciated by the ordinary observer. The existence of the poorer com- 
munities, in the agricultural and forest tracts, is made more tolerable through the 
income derived from the collection of the crude article. Every village has its 
carpenter, Cartwright, turner and shoemaker, and all these craftsmen use lac in 
some form or other every day of their lives. The blemishes and defects are 
plugged up and concealed by crude lac, and the surfaces are uniformly varnished 
or colomed with lac where colour is desired. Coloured lac, in fact, takes the 
place of the oil paint of Europe. The silver and coppersmiths employ it as a 
resist bed upon which to hammer out or punch certain of their wares. By 
means of lac, coloured ornamentations are made on copper and brass -wares, as Cement, 
also on ivory. Lapidaries construct grindstones of the same material fused with 
sand and with it cement blade to haft in knives and swords (p. 695). Potters, 
bookbinders, and makers of smoking-pipes all need lac as a varnish or a stiffening 
material. Jewellers load hollow gold and silver ornaments with it, or fix the 
stones in these by its means. The makers of the hmnbler personal ornaments 
prepare most of their wares almost entirely of lac. Indeed it is highly possible 
that one of the very earliest utilisations of lac was this very preparation of peasant 
jewellery. Lastly, in the hands of the lac-turner and toy-maker lac is supreme. Lao aaa 
But let it be here observed it is desirable to call this lac-work and to reserve Lacquer, 
lacquer for the art practised in Bmma and Japan, wdiere a vegetable oleo-resin 
is the chief material, not the animal resin-lac. 

The turner {hharddi) with his lathe is met with in every village of India, and Turnery 
hae an assured position in the community. He prepares toys, nests of boxes, 
bed-posts, pdnddns, hukka mouthpieces, and decorates agricultural and other im- 
plements, etc., etc. The pigments employed are orpiinent, sulphur, white lead, 
red mercury, Prussian blue, lamp-black and indigo. Recently, however, aniline 
dyes have been much used, with the result that the delicate artistic colours have 
almost disappeared and the articles made at the present day fade and tarnish 
to such an extent as to render them no more deshable ornaments. Metallic 
results are produced by mixing the lac with powdered mica, with powdered 
tinfoil, with imitation gold leaf, or with an amalgam of mercury, lead and tin. 

These metallic materials, if used in large particles, give a quaint mottled 
appearance and simulate the grain of stone, thus often producing a rich effect. 

In the preparation of coloured lac, shell-lac is melted over the fire until it be- Colouring, 
comes plastic. It is then placed on a stone and a small quantity of pigment 
(previously dissolved in water or absorbed by oil) is deposited within a hollow 
formed on the surface of the lac. This is closed in and the lac hammered, then 
pulled out with the hands, doubled up, hammered, and pulled out again and 
again, until the colour becomes uniformly intermixed. The hammering com- 
municates heat so that the mixture gradually assumes the consistence of india- 
rubber. The coloured lac is then formed into sticks the length and thickness 
of lead pencils, or thicker as may be desired. These sticks of sealing-wax, as 
they may be called, are kno-wn as battis and are the form in which both the lac and Bcutis. 
pigment are applied to woodwork. After the article has been prepared and 
smoothed, a hatti is pressed against it as it revolves on the lathe. The heat 
generated melts the lac and thus colours the wood irregularly. The colour is then 
diffused by a small piece of hard wood pressed firmly on the revolving article. 

Lastly, a cotton rag, dipped in sweet oil (preferably Sesamum), is next applied Distributed by 
to the revolving article, and this imparts a lasting polish to the lac surface, i’rwtioru 
Obviously, therefore, the first conception in lac ornamentation must be a direct 
adaptation to a revolving object, hence the articles are either uniformly coloured 
in one shade or are ornamented by rings and bands of different coloius. In the 
higher flights of lac-turnery and in the metal and ivory ornamentation with lac, 
however, a diversity and richness in effect are produced that have to be seen to 
be fully appreciated. The chief types of this work are. designated : — 

1. Plain ornamentation. 5. Painted Ornamentation. Methods. 

2. or Cloud Work. 6. Tinfoil Ornamentation. 

3. A^iW or Fire Work. 7. Lac Ornamentation to Metal Ware. 

4. NakM or Pattern Work. 8. Lac Ornamentation to Ivory, 

9 Value of Lac in Inlaying. 

For timbers suitable for turnery and lac- work see Buxus {Boxwood Sub^tdfuies)^ Timbers. 
p>. 190. 
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The reader who deBires particulars regarding these various art utilisations 
should consult the special Agricultural Ledger mentioned above, as also Indian 
Art at Delhi, 1903. 1 have gone into the above details of Indian methods and 

experience from the belief that they throw some sidelight on the nature of lac. 
The systems of work mentioned are mostly very ancient, Barbosa, Garcia de 
Orta, Terry and other European travellers give such details regarding lac 
turnery, for example, that there can be little doubt the art was fully known 
three or four hundred years ago as it is to-day. But it is singular that no mention 
is made by any traveller of having seen lac factories in India, or even of the 
manufacture of shell-lac, till the early decades of the nineteenth century. It is 
not clear when and how that name came, in fact, into use. Pomet {Hist. Drugs 
(Engl, transl.), 1712, 202-4) describes the molton lac being (in Burma) spread out 
on marble surfaces, but does not call the article thus produced shell-lac. That 
name was, however, used by James Kerr in 1881 and by Vincent in his Appendix 
to the translation of the Periplus (ed. 1800, 25), so that it had by then come into 
general use. The production of lac in former times thus appears to have been a 
village craft practised all over India, which was most likely not concentrated into 
factories till the European demand arose. 

Buropean and American Uses . — The usee of lac in Europe and America are 
similarly very varied. Perhaps its most important appHcations are in the manu- 
facture of spirit varnishes (French polish) and in the supply of the chief material 
of sealing-wax. Large quantities are employed as a stiffening material in hat- 
making, as a cement, as an ingredient in lithographic ink ; and as modern demands 
it may be mentioned that lac is largely employed in the manufacture of gramo- 
phone records, as an insulating material in electric appliances, etc. Tlirough 
the last-mentioned utilisation a fresh impetus has been given to the traffic, which 
perhaps largely accomits for the recent expansion of the exports from India. 

TRADE IN LAC. 

The first recorded exports of lac to Europe, as already stated, took 
place about 1607, but for nearly two centuries the traffic was entirely a 
Native commodity, as it had been still earlier (while in the hands of. the 
Arab traders). Milburn (lx. 217) tells us that the exports from India 
in shelHac were in 1805, 2,377 cwt., valued at £12,978, and that ir 
1808 they stood at 239 cwt., valued at £1,243. The trade was thus noi 
well established, and the expansion had been slow, for even in 1839 th( 
total exports in “ lac-resin ” were only 7,226 cwt., and in 1840, 6,043 cwt. 
and, correspondingly, in 1839 the “ lac-dye ’’ stood at 4,756 cwt., and h 
1840, 5,440 cwt. But in 1868-9 the shell-lac sent to Europe had reachec 
a valuation of just under 12 lakhs (£80,000), and that of the lac-dye o 
8 lakhs of rupees (£53,300). Since then the trade in lac-dye has gradual! 
disappeared, while the exports of shell-lac have expanded to over two crore 
of rupees (£1,400,000 at present rate of exchange). This state of afiaii 
is, perhaps, best exemplified by the following table : — 


Exports of Lac^dye and of Shells’ lac fro India. 



LAC-nyB, 

Shbll-lac. 


Cwt. 

Rs. 

Cwt. 

Rs. 

1868-9 

17,748 

7,96,655 

43,740 

11,65,739 

1878-9 

8,261 

1,95,285 

64,498 

22,24,843 

1888-9 

333 

8,038 

81,390 

31,94,125 

1898-9 

.... 

.... 

146,395 

;70,07,7ai 

1899-0 

I 

24 

195,239 

92,65,600 

1900-1 

1 

14 

193,318 

91,02,207 

1901-2 


. . . . 

123,226 

77,03,615 

1902-3 1 


.... 

195,787 

1,57,34,872 

1903-4 


■ . • • 

178,497 

2,18,30,905 

1904-5 


.... 

193,305 

2,68,93,713 

1905-6 


. . . . ' 

217,593 

2,64,53,774 

1906-7 



205,473 

2,89,76,551 

(=£1,931,703} 
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I have not dealt with the button-lac nor with the unmanufactured 
forms of lac, since the exports of these are comparatively unimport- 
ant. The figures as they stand exhibit strikingly the way in which 
the traffic in the resin-lac has compensated for the loss of the trade 
in lac- dye. 

Production and Local Traffic, — In the return of railborne traffic, lac Produe- 
is not treated under its separate headings, viz. of stick, seed, shell-lac, etc., 
but collectively. In 1906-7 the total quantity shown as exchanged came 
to 446,574 cwt. Of that amount, Bengal is exhibited as having exported 
172,614 cwt., chiefly as follows : — 122,155 cwt. to Calcutta, and 50,076 cwt. 
to the United Provinces. On the other hand, the United Provinces ex- 
ported 134,356 cwt., almost entirely to Calcutta. Next come the Central 
Provinces with an export of 45,430 cwt., chiefly to the United Provinces. 

Lastly, Assam exported 35,159 cwt. entirely to Calcutta. It has already 

been shown that the lac factories of India are almost confined to Mirzapore iMirzapore and 

in the United Provinces and to Calcutta in Bengal. This accounts for the 

traffic being toward these centres. But all over India small quantities 

are worked, so that the statistics of lac factories by no means convey a 

full conception of the Indian production and consumption. For example, 

the Indian dyers, when they use lac-dye, prefer to obtain it direct from 

the stick-lac, so that they are continually producing a certain amount of 

seed-lac, which they dispose of to the local dealers and lac manufacturers. 

It is, however, probably correct that the railborne traffic gives us the only 
satisfactory indication obtainable of the chief items of production. A total 
supply of 446,674 cwt. of stick-lac should be more than sufficient to furnish 
the raw material for the export of 205,473 cwt. of shell-lac. The pro- share of 
duction of the registered lac-factories is commonly believed to represent coSpan^l 
two-thirds of the actual production, so that one-third (or thereabouts) of 
the annual supply escapes all trade registration. 

Receiving Countries, — Another feature of importance may be here Receiving 
stated, namely the direct dealings of India with Europe and America Countries, 
instead of through the United Klingdom. The following classification of 
the returns for the past twenty-one years will exemplify this feature : — 


Analysis of the Exports of Shell -lac fro India, 



1885-6. 

1 1890-1. 

1895-6. 

1900-1. 

1905-6. 

1906-7. 

To 

United Kingdom 

United States 
Continent of Europe . . 

Cwt. 

72,463 

24,797 

13,483 

Cwt. 

56,391 

41,684 

12,165 

Cwt, 

76,793 

I 46,273 

1 37,323 

Cwt. 

55,689 

68,660 

65,945 

Cwt. 

51,699 

110,550 

51,898 

Cwt. 

43,837 

109,047 

^,48,920 

Total (includes above 
d all others) 

112,116 

112,495 

162,686 

193,318 

217,593 

205,473 


It will thus be seen that, while the exports from India have steadily 
expanded, the share drawn by the United Eangdom has not maintained Demand?, 
its supremacy. America has become by far the' most important single 
consuming country for lac, and what is still more remarkable, all the 
finer grade lacs go to the States and are purchased direct from the y 

facto* and not through Indian or British merchants. The t ffie 
is, in fact, controlled by the United States dealing with the . nu- 
facturers direct. The possibilities of expansion are also extreihely Puture 
proble atic. Exp ions. 
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THE TAMARIND TREE 


The following statement classifies the foreign exports from India during 
the past three years : — 



1904-5. 

1905-6. 

1906-7. 


Cwt. 

Rs. 

Cwt. 

Rs. 

Cwt. 

Rs. 

Shell-lac 

193,305 

2,58,93,713 

217,593 

2,64,-53,774 

205,473 

2,89,75,551 

Button-lac . . 

34,276 

38,70,479 

41,851 

44,41,287 

37,117 

44,45,914 

Total 

Stick- and 

227,581 

2,97,64,192 

259,444 

3,08,95,061 

242,590 

3,34,21,465 

Seed-lac . . 

11,152 

9,41,104 

11,004 

7,79,613 

15,188 

12,86,242 

Grand Total 







of Foreign 
Exports . . 

238,733 

3,07,05,296 

270,448 

3,16,74,674 

257,778 

3,47,07,707 


It will thus be seen that during the years 1903-6 the exports of shell-lac 
have increased by 12*56 per cent, in quantity and by 21*63 per cent, in 
value, while button-lac has correspondingly expanded by 22*1 per cent, 
in quantity and 14*75 per cent, in value. On the other hand, the traffic in 
the raw material has, if anything, declined. Everything points to a con- 
tinued expansion of the traffic in connection with the necessities of electric 
appliances. 


TA ARIN U INDIOA, Limi. ; FI Br, Ind,, ii., 273 ; Gamble, 
Man. Ind. Timhs., 1902, 278-9 ; Prain, Beng. Plants, 1903, i., 444 ; Brandis, 
Ind. Trees, 1906, 252-3 ; Hooper, Agri. Ledg., 1907, No. 2 ; LEGUMiNOSiE. 
The Tamarind Tree, amli, tintiri, tintul, koya, 'puli, chinta, jojo, chinch, neddi, 
shenta, sitta, harangi, hunase, magyi, etc. A large evergreen tree, culti- 
vated in India and Burma as far north as the Jhelum, in the Central 
Provinces, Central India, and many parts of Southern India ; it is also 
found self-sown in waste and forest lands. Is said to be indigenous in 
Africa. According to Dutt, it was known to the Arabs as Tamare-Hindi, 
from which is derived Tamarind. 

Firminger {Man. Oard. Ind. (ed. Cameron), 254-5) speaks of three sorts — (1) 
the soux-fruited, (2) the sweetish fruited, and (3) the red-fruited. The last- 
named has the pnlp of a rose-red colour and is considered the best, being the 
kind always employed, when obtainable, for preserving. It flowers in April and 
May, and yields its fruit in the cold season. The Natives have an aversion to 
sleeping under its shade because of the supposed acid exhalation from the leaves. 
On this subject. Gamble writes me : “ I can testify that the leaves of the tamarind 
corrode the cloth of tents pitched under their shade. This happens in wet 
weather. The leaves fall on the tents, and in a day or two the cloth is decona- 
posed in holes.” Regarding cultivation, Woodrow says : “ This tree delights in 
a deep alluvial soil, and in such a position forms one of the most handsome 
landscape trees in this country ; but it will also grow on decayed trap soils where 
few trees will thrive without free watering. For planting get a hole at le^t 
3 feet deep and 3 feet wide prepared, fill to 6 inches above the surface with 
good soil mixed with some old manure. Let the surface be raised _at the sides, 
so to prevent water running off, and sow a few seeds at the beginning of the 
rains, then protect them with some thorny branches, which should be afterwards 
removed, the surface stirred, and the thorny branches replaced once in three 
months.” , 

Properties and Uses.— It yields a dirty Gtjm of no value, and according to Prebble, 
old trees are sometimes seen to have a liquid exudation consisting of calcium oxalate 
{Pharmacog. Ind,, i., 533 ; Kanny Lafl Dey, Indig. Drugs, Ind., 1896, 310). An 
infusion of the leaves is believed to 3 deld a red Dye and to impart a yellow shade 
to cloth previously dyed with indigo (Atkinson). Leaves, flowers and fruits are 
also employed as auxiliaries in dyeing, especially with saffiow'er. An Oiii of an 
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amber colour is prepared from the seeds by expression. From a very remote 
period the tree has been valued in Sanskrit Medicine as an antiscorbutic in place Medicine, 
of limejuice, and accordingly the fruit is of&cinal in modern Pharmacopoeias. 

The fruit is a large swollen pod, 4 to 6 inches long, filled with an acid pulp. 

It matmes in February and is largely used as Food, being a favourite ingredient Food, 
in curries and chutnies, and for pickling fish (see Fish, p. 547). It is also em- 
ployed in making a cooling drink or sherbet. According to Lakshman Dhargal 
Ker {Therap, of Indig. Veg. Drugs, Bombay, 1899, 16, 36, 88), the sherbet is a 
useful laxative for children. Marco Polo (ed. Yule, ii., 328) mentions tamarmdi 
and seawater being used as an emetic preparation. 

According to a recent writer {Philippine Bureau of Agri., Press Bull., 

No. 6 ; Trop. Agrist., Nov. 1905, xxv., 687-8), “ In British India the average 
annual yield from an adult tree is 350 pounds of pods, and this shrinks to about Tield, 

200 poimds of the prepared fruit pulp.” The same writer states that a new 
market has recently sprung up for the tamarind in Genoa, where the pulp is em- 
ployed in the manufactme of syrups and sweetmeats. The East Indian tamarinds, Syrups, 
he says, are packed in salt, but the best market now seems to be for the imsalted Salted and 
article, of the preservation of which in Jamaica he gives the following account *. — Unsalted. 

“ After gathering, the ripe pods are first stripped of their outer shells and the Preparation, 
pulpy contents are laid down in the bottom of wooden casks or barrels, and there 
sprinkled over with a layer of cheap, low-grade sugar. Then follow alternate 
layers of fruit and sugar, until the receptacle is filled to within 8 to 10 centi- 
metres. The whole is now covered with boiling-hot sugar, headed up, and is 
then ready for export. So packed, tamarinds may be preserved for years 
without deterioration.” He also adds, “The current price of salted tamarind 
in the Bombay market is at this time only about $30 per long ton of Madras 
fruit and $40 for Calcutta fruit, while the prevailing average price for the 
sweetened J amaica fruit in the Genoa market for nearly a year past has been 
about 40 liras per 100 kilos (220 pounds) or, in our values, about $80 gold per 
long ton.” 

The seeds, boiled or fried after removal of the outer skin, are also eaten by Seeds. 

Natives, especially in times of scarcity, while the seedlings, leaves and even 
flowers, are utilised as food in various preparations. Cameron mentions a cement Cement, 
or paste as made from the seeds which is used in dressing country-made blankets. 

The Wood is regarded as very durable, and is highly prized, though difficult to wood, 
work. It is used chiefly for wheels, mallets, planes, furniture, rice-pounders, oil 
and sugar mills, and is excellent for turnery. It is also valued for fuel when 
great heat is necessary. [Cf. Baber, Memoirs, 1519 (Leyden and Erakine, transl.), 

1826, 341 ; Mesua, Opera (ed. Marinus), 1562, 52 ; Garcia de Orta, 1563, Coll, 
liii. ; also in Ball, Proc. Boy. Ir. Acad., ser. 3, 1889-91, 676 ; Acosta, Tract. De 
las Drogas, 1578, 66 ; Prosper Alpinus, De PI. Mgypti, 1592, 15 ; Ligon, Hist. 

Barbados, 1657, 69 ; Bontius, Hist. Nat. et Med. Ind. Or., in Piso, Ind. Utri. re Nat. 
et Med., 1658, 94 ; Mandelslo, Travels Ind., 1662, in Olearius, Hist. Muscovy, etc., 

149 ; Fryer, New Acc. E. Ind. and Pers., 1675 (ed. 1698), 178 ; Labat, Nouv. Voy. 
aux Isles de UAmerique, 1724, ii., 192; Milburn, Or. Comm., 1813, ii., 276 ; Heyne, 

Tracts on Ind., 1814, 18 ; Paulus JSgineta (Adams, transl. and Comment.), iii., 

439—40 ; Cameron, For. Trees of Mysore and Coorg, 1894, 109-10; White and 
Htunphrey, Pharmacop., 1904, 491-2 ; Basu, Agri. Lohardaga, 1890, pt. i., 131-2 ; 

Banerjei, Agri. Cuttack, 1893, 198 ; Duncan, JWoriop. Dyes and Dyeing in Assam, 

1896, 51 ; Dutt, Mat. Med. Hind., 1900, 157-8 ; Ponder and Hooper, Mat. Med. 

Ind., 1901, 64 ; Woodrow, Card, in Ind., 1903, 280 ; Ghosh, Treat. Mat. Med,, 

1904, 619.] 

TA AKT G KU II, King, in Journ. As. Soc. Beng., D. .P., 

1890, lix., pt. 2, 121-4 ; Gamble, Man. Ind. Timhs., 42 ; Prain, Beng. plants, ^ 

1903, i., 231-2 ; Hooper, Agri. Ledg., 1905, No. 5 ; sAqo Bept. Labor. Ind. xau^ra. 
1905-6, 29-30 ; Bixine.®. Tbe CbaulmugraOil,c)^a'wZmti9'ra,Mw- 
(tbe tree), (the seeds), etc. A large tree, 40 to 50 

feet high, of tbe forests of Sylbet, Chittagong and Burma. The seeds 
yield the true oil, long supposed to be the product of 

cardia odorata. 

The identification of the true source of the chaulmugra seed originated with a 
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Confusion in the French pharmacist, G. Deeprez. In 1899 he discovered that the seeds received 
. in Europe did not belong to G^ynoeanUa odot^ata and the fact was communicated 

to Lieut.-Col. E). Prain, who had found about the same time that the seeds sold 
in the Calciftta bazars were not those of a Gu^ioGardUt, and subsequently that 
the tree which yields the chaulmugra seed was Tai-aMoffenoti HurffU, a plant 
described by Sir George I^fng in 1890. The two seeds can be easily distinguished. 
Gynocardia is about one-half shorter than that of Tfirahtogeuos. The shell of 
Gynocardia is thicker and harder, marked on one side by a few radiating ridges 
or furrows, and the kernel is pale yellow. The shell of TaraJitogefios is plain and 
the kernel dark-coloured. 

Chaulmugra Oil has long been known and used in India as a remedy for 
cutaneous diseases, and has become a drug of some importance in Em'opean 
practice (p. 204). A full account of the history and composition of the oil is given 
by Hooper. The seeds are brought to Calcutta, chiefly from Chittagong, and are of 
two kinds — (1) mature seeds with brown kernels, rich in oil ; (2) immature seeds 
with black kernels, poorer in oil. The seeds arrive in the market at the end of 
the rainy season in November and December. At present the price of the seed is 
stated to be Bs. 3 to Bs. 4 per maund at Chittagong and Sylhet, and the Calcutta 
price Bs. 6-9 per maund. To extract the oil the kernels are separated from the 
shells and dried in the sun. They are then pounded with a pestle and mortar, and 
Ejjpression of the broken kernels put into canvas bags and the oil expressed with the aid of fire 
in a castor-oil mill. The oil is of two kinds— (1) clear, bright, straw-coloiued ; 
(2) muddy and precipitating a sediment of earthy colour. One maund of oil 
is obtained from 4 to 5 maunds of seed. The price of the oil is Bs. 60 per 
maund. [Of, M.sJso\\y Burma and Its People (ed. Theobald), 1883, ii., 646 j 
{Gynocardia) Pharmacog. Ind.^ i., 142-6 ; Bories and Desprez, Contrib. to Study 
of Qynocardee Chaulmoogra Oily 1898 ; Holmes, Pharm, Soc. Mus. Pept., 1903, 57 ; 
Power and Gornall, Constit. of Chaulmoogra SeedSy Wellcome Chem. Pes. Lab.f 
1904, No. 45 ; Constit. of Chaulmoogric Acidy No. 46 ; ^Vhite and Hum]Dhrey, 
Pharmacop.y 19*04, 555-6.] 
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T CTONA G ANDI , JOimi, ; FL Br. Ind., iv., 570; Stat. Atlas 
Ind., 1895, 29-31 and map ; Gamble, Man. Ind. Timhs., 1902, 526-34 ; 
Prain, Plants, 828; Cooke, FI Pres. Boml., 1905, ii., 424 ; 
Brandis, Ind. Trees, 1906, 505-6 ; Yekbenace^. The Teak Tree, sdgUn, 
sdkhu, chingjagu, sag, sigivan, hhaka, teka, loherd, sdgwdn, tegu, tekku, fedda 
teku, tyagaM mara, jddi, kyun, etc. A large deciduous tree, indigenous in 
both peninsulas of India. The wood is that chiefly exported from India, 
more ^particularly Burma, and is the most important building timber of 
the country. 

Gamble discusses the teak areas under two divisions, the western or Indian 
and the eastern or Burmese. “ The Indian region has for its northern limit the 
rivers Nerbudda and Mahanadi, but here and there it may occasionally be found 
north of this line, as in Jhansi and Banda, while south of it, it scarcely occurs in 
Orissa or the Circars. It is found in deciduous forest, but is not gregarious ; and 
the localities where the most important forests are fomad are (1) Chanda district, 
Centrs-l Provinces ; (2) North Kanara ; (3) Wynaad, especially the tracts kno'svn 
as Benn^ and Mudumalai ; (4) the Anamalai hills; (5) Travancore. There 
also considerable extents of teak forest in other parts of the Central Province^ ; in 
Berar and Bombay ; on both sides of the Godavari in Bhadrachalam, Bumpa 
and Yemagudem ; in the Nallamalai hills of Kurnool and Cuddapah ; in South 
Areot and in Mysore. But teak may be found sporadically in places in forests 
throughout the Indian region, and even in such very dry apparently barren rocky 
hills as those of Western Karnlil and Bellary, patches of stunted more or less 
gregarious teak are not imcommon. In the Butmese region, teak is chiefly found 
in what are called by Kurz the * upper mixed forests,’ which occupy the parallel 
ranges of (1) the Arraikan Yoma, eastern slope ; (2) the Pegu Yoma r and (3) the 
^Martabap hills and the, hills which continue these ranges npf thwards. The 

northern limit, according to J. W. Oliver, is about Myitkyina and Kamaing, in 
lat. 25° 30', though there it is mostly of stunted growth. Teak h been largely 
planted about stations all over India, even so far north as Saharanpur, Dehrk 
Ddn and Lahore, in avenues and gardeiits ; and forest plantations have been made 
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in. many provinces, the chief of which is that at Nilambur in Malabar, commenced 
by Hr. Conolly, who w Collector in 1844. In Bengal it has been grown about 
Kaptai in Chittagong and Bamunpokri in the Darjeeling Terai ; and in the 
Assam Valley there is a plantation as far up as Makum near Dibrugarh.” 

Cultivation and Manage ent . — The above paragraph gives a general 
idea of the distribution of teak throughout India and Burma. • For further 
details regarding the distribution and general management of teak planta- 
tions the reader might consult the Dictionary {lx. 5-10), ^where particulars 
will be found of climate, soil, cultivation, seed, nurseries, growth, felling 
and diseases. The voluminous Forest Administration Reports and Working 
Plans issued by the Imperial and Provincial Departments of India and 
Burma, as also the pages of the Indian Forester, are full of much important 
and practical information. [Cf. Brandis, Teah Forests of Pegu, But 

the following are a few of the more important facts relative to the growth 
of the tree. It is said to thrive best with a mean average temperature of 
between 72® and 81°. Regarding the large plantation at Nilambur in Niiambcr. 
Malabar, Percy Lushington {Rep. and Working Scheme of NilamMr Teak 
Plantat, 1898, 41) states that ‘‘the distinguishing characteristic of the 
Nilambur climate is its damp heat so favourable to rapid growth. The 
temperature in the shade ranges from 75° to 95°. The average rainfall for 
the past ten years is 94*5 inches.’’ He then explains that the soil of the Soils, 
plantation is very varied, alluvium overlying gneiss rock or laterite derived 
from the hills. Gamble states that teak thrives best on sandstones and 
metamorphic rocks, but may also be found on trap, laterite and even 
limestone. At the Nilambur plantation it has been recorded that the teak 
growing on alluvial soils was of first class ; that on laterite second class. 

Damp alluvial soils are, however, unfavourable, and there must be good Good Drainage, 
drainage if straight timber is to be obtained. The tree also requires full 
light for its head and free circulation of air. It seeds freely even when 
young, and the seed germinates well if it gets suflGlcient warmth and 
moisture. According to Gamble, “ germination is best if the seeds are Germination, 
simply mixed with sand and dead leaves after being thoroughly soaked.” 

J. W. Oliver says that in Burmese taungyas the practice is to spread the 
seed in a corner of the area chosen for the plantation, and then pick out and 
transplant to their proper places those which germinate. Gamble then con- Transplanting, 
tinues, “as teak has an enormous tap-root, which resents being cut, the 
seedlings cannot be kept long in nursery, but must be plauted out when 
quite small, and succeed best when planted out straight into the forest 
after germination,” as has been mentioned above ; “ but when this is not 
feasible, basket or pot plants will give good results.’^ McIntosh {Ind. 

For., 1905, xxxi., 129) observes that at Nilambdr the seed is Collected in 
February and sown early in April, after having been soaked for forty- eight sowing Season, 
hours in water. With copious waterings the seeds germinate in fifteen 
to twenty days. Regarding the management of natural teak forests, 

Oliver says that reproduction of teak is hardly satisfactory unless the 
forest is burnt, because, being usually mixed with bathhob, shade is too Burning Forests, 
dense until the bamboo fiowers, and then, unless the forest is burnt over, 
the bamboo seedlings choke such teak plants as may gerimnate. Gamble, 
summarising the WorHTigr “ It has been ascertained by ex- 

perience that ^eat improvement takes place if certain Well-defined opera- 
tions are carried out, and these are usually prescribed; They are — (1) Kuies tobe 
not to girdle isolated trees unless with the object of relieving existing ^^^erred. 
seedlings ; [2) to leave sound trees, likely to improve, in localities whence 
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THE TEAK-WOOD TEEE 

large timber can be extracted ; (3) to fell and not girdle trees attacked by 
epiphytic Ficus; (4) to continue taungya plantations with energy, and 
to weed such plantations regularly ; (5) to sow or plant up areas of flowered 
bamboo ; (6) to pay much attention to creeper-cutting.” According to 
P. Lushington (Z.c. 67-8), the method adopted in the Nilambur plantation 
is ‘‘ a system of high forest with a clean felling of the final crop and artificial 
regeneration. The felling to be accompanied by thinnings with a view to 
the improvement of the final crop. The felling to commence not earlier 
than the year in which the average girth at breast-height will be 6 feet 
6 inches. The measurements taken show that the centre girth will not be 
less than 4 feet 6 inches. On first-class soil the final crop should consist 
of not less than forty trees, and on second-class of not less than fifty per 
acre.” Lushington further states “ the age of exploitability has been 
found out to be 95 years on first-class, and 140 years on second-class soils.” 
“ The total yield per acre on first-class soils is 3,000 cubic feet per acre, 
and on second-class 2,000 cubic feet per acre. The annual yield , if spread 
over 50 years, will be 147,910 cubic feet of first-class and 73,780 cubic feet 
of second-class timber. According to the present market this will fetch 
not less than Rs. 3 per cubic foot standing for first class, and Rs. 2 per 
cubic foot for second class. The total revenue to be derived will, therefore, 
be Rs. 4,43,730 and 1,47,560 = Rs. 5,91,290, or with the net profit derived 
from miscellaneous sources such as third-class bamboos, etc., may safely 
be fixed at 6 lakhs per annum.” 

Minor Products . — A somewhat liquid, black tar may be prepared by destruc- 
tive distillation of the wood ; this is used for medicinal purposes in South India 
and Burma. The leaves jdeld a dye, of which little is known, and are employed as 
food for the tasar silkworm (p. 1005). An oil is also extracted from the wood, 
used in Burma as a medicine and as a substitute for linseed-oil in painting. 

Wood . — Teak owes its value chiefly to its great durability, ascribed to 
the fact that it contains a large quantity of fluid resinous matter, which 
fills up the pores and resists the action of water. As manifesting its dura- 
bihty, mention may be made of the fact that the great umbrella over the 
Htee in the Karh cave is still in existence, though it is most probably at 
least two thousand years old. Gamble observes that the weight may be 
taken at approximately 45 lb. per cubic foot and the value of P (the co- 
efficient of transverse strength) at 600. When quite fresh teak hardly floats, 
but when seasoned it floats easily. The oil in the wood prevents its getting 
waterlogged, and seems also to safeguard it against weevil and other 
timber-boring insects. It is specially valued because it does not rust 
the iron with which worked up. It is exported chiefly for shipbuilding, 
especially for the decks of vessels, for the construction of railway carriages, 
and for the best class of house-carpentry, being admirably suited for stair- 
cases, balustrades, door and window frames and furniture. In India it is 
used for all purposes of house- and ship-building, for bridges, railway- 
sleepers, furniture, shingles, etc. It is used for carving, the Burmese 
carvedteak-wood being especially noted ; in Burma itself carved “kyaungs,” 
or monasteries, are prominent in almost every village of any import- 
ance (Gamble, Z.c. 532). The ease with which teak-wood lends itself to 
carving has, in fact, originated special art conceptions ; these may be 
learned by perusal of the observations on this subject recorded in Indian 
DeZMm 1903 (100, 124, 129, 135^ 

Trsife.— Grave apprehensions have on more than one occasion been 
expressed that the diminished supply and high prices of late years favour 
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the suhstitution of other woods to the permanent injury of the teak-wood 
trade (Hanxwell, in Ind, For., 1905, xxxi., 618-35). No statistics are 
ava,ilahle of the Indian internal trade by rail and river, but the trans- 
actions by coast show that a large demand exists in India for teak-wood. 
This demand in former years was almost entirely supplied by Burma, but 
in recent years, as will be seen, one of the chief features of the present-day 
Indian trade in teak has been the gradual displacement of the Burmese 
timber, especially in the Bombay market, by wood imported from Siam 
and Java. Turning to the coasting trade, we find that for the five years 
1900-1 to 1905-6, the registered imports averaged annually 116,639 cubic 
tons, valued at Es. 93,38,559, and the registered exports 134,142 cubic tons, 
valued at Es. 86,70,414. In the last year, 1905-6, the exports were 131,458 
cubic tons, valued at Es. 88,25,140. Of this Bubma exported 85,749 cubic 
tons (to Bengal, 47,578 ; to Madras, 24,253 ; to Bombay, 11,870) ; Bombay 
44,084 cubic tons (to British ports within the province, 26,410 ; to Kathia- 
war, 9,599) ; Madras, 1,469 cubic tons (to Kathiawar, 654 ; to Bombay, 
265 ; to British ports within the province, 195) ; Bengal, 153 cubic tons (to 
British ports within the province, 113 ; to Madras, 39). Perhaps it may be 
said that an important feature of the Indian traffic in teak-wood is the 
imports brought across the land frontier. In 1899-1900 these were 
73,912 tons, valued at Es. 44,16,143, which came from Karen-ni (43,434 
tons) and Zimme (19,067 tons). Five years later the imports were valued 
at Es. 54,34,063 — ^imported by the Salween. [0/. Dipl, and Cons. Repts., 
1902, 6-11 ; 1903, 4-5.] 

With regard to the foreign trade, as already pointed out, the chief 
feature has been the rapid rise, within recent years, of a large import trade 
in teak from Siam, Java and the Straits. The figures of Imports for the 
years 1901-2 to 1906-7 have been — 1901-2, 17,842 cubic tons, valued 
at Es. 13,03,968 ; 1902-3, 32,081 cubic tons, valued at Es. 24,96,317 ; 
1903-4, 34,588 cubic tons, valued at Es. 30,65,695 ; 1904-5, 46,915 cubic 
tons, valued at Es. 42,46,190 ; 1905-6, 71,676 cubic tons, valued at 
Es. 62,17,331 ; and 1906-7, 61,696 cubic tons, valued at Es. 60,71,557. 
Almost the whole quantity comes from Siam, whose exports to India during 
the years in question increased from 17,572 cubic tons in 1901-2 to 61,657 
cubic tons in 1905-6, and in value from 12 to 53 lakhs of rupees. Three- 
fourths of these imports go to Bombay and the remainder chiefly to 
Bengal. Turning, by way of comparison, to the latest figures of the 
coasting trade, we learn that in 1905-6 Burma consigned to Bombay 
11,870 cubic tons, while the supply of foreign]teak, almost entirely Siamese, 
in that year amounted to 53,263 cubic tons. Noel-Paton points out 
(Rev. Trade Ind., 1905-6, 44) that “practically the whole of the teak 
trade in the north of Siam is controlled by British Companies.” \Of. Siam 
Trade, Ind. For., 1905, xxxi., 46A-71.] 

The Extorts from India during a similar period have been — ^1901-2, 
60,671 cubic tons, valued at Es. 71,53,856 ; 1902-3, 57,500 cubic tons, 
valued at Es. 68,67,879 ; 1903-4, 73,913 cubic tons, valued at Es. 
91,45,605 ; 1904^5, 46,912 cubic tons, valued at Es. 60,05,383 ; 1905-6, 
52,7 8 cubic tons, valued at Es. 70,41,660 ; and in 1906-7, 44,202 cubic 
tons, valued at Es. 61,48,291. Four-fifths of the total go from Burma, 
amounting to 41,469 cubic tons in 1906-7, the surplus from Madras, 
Bo bay and Bengal, The great bulk of the exports is consigned to 
the United Kingdom, which in the last year took 30,318 cubic tons, 
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wHle the other chief markets are ordinarily Germany, Ceylon and 
.^^Tis^ralia 

Commentiiig on the price of teak, No el-Paton states : A great ex- 
pansion in shipbuilding and in some other branches of construction in the 
TJiiited Kingdom, Germany, and the United States, has synchronised with 
a contraction in the available supplies of teak, and! has induced ^ ^se of 
price— in some cases prohibitive. The average price in 1904-5 at Calcutta 
was Ks. Ill to Rs. 116 per ton of 50 cubic feet. In 1905-6 it was Rs. 120 
to Rs. 125. Exports of teak have increased in^uahtity by 12*5 per cent, 
to 53,000 cubic tons, and in value by 17'25 per cent, to Rs. 70*4 lakhs. 
But the difierence between these two percentage rates of increase does not 
gauge the enhancement in average value of a uniform quality of timber, 
for it is understood that a good deal of inferior wood has gone forward in 
the twelve months under report. Exports ffom BurnaSi to India proper 
decreased by a further 5-9 per cent, and reached a vS,lue of only 
Rs. 71,30,683, while imports into India from ' Siam ■ Und Java mcreased 

by some 34*7 per cent, to a total of Rs. 57 lakhs: ^ 

\Cf. Vertomannus, Travels, 1503. in HahL Voy., iv., -595; Fiyev, New Acc. 
E. Irt4. and Pers,, 1675, 178 ; Milburn, Or. Comm., 1813, i., 328 ;_Mason, -SwrT/ia 
and Its People (ed. Theobald), 1883, ii., 689-91; Pharmacog ind., in., 61-6; 
Cameron, For. Trees of Mysore and Coorg, 1894, 215-9 ; Brandis, in Journ.Soc. 
Arts, 1896-7, xlv., 129-34 ; Agri. Ledg., im, No. 14 ; Nicholson of Cmm^ 

latore, 1898, ii., 213-8 ; Scott, Qaz. of Upper Burma andSh^ ^ates, mO, u., 
nt i 307-14 • 1901 nt. ii., 22-3, 54-5, etc. ; Max and Bertha Ferrars, Burma, 
1900* 111-4, 116-20 ; Ribbentrdp, Forestry in Ind., 1900, ^9-75, 189-96 ; Nisbet, 
Burma under Brit. Pule and Before, 1901, i., 369 ; Webber, ^For. ^ o/ Upper Ind., 

1902, 283-5 ; Wiesner, Die Pohst. des Pfianzervr., 1903, ii., 1003-5_; For. Admin. 
Repta., Burma, Bombay, etc. ; For. Working Plans, Burma, Bombay, etc. ; Ind. 
For. (numerous articles),] 

,T INALIA, ; rZ- -Br. ; Gamble, 

Kmbs.. 337-45 ; Brain, Rengf. rianU, 1903, i., 481; Cooke, Pw, Bomb., 

1903, i., 477-81 ; Dutbie, Fl. JJffer Gang. 1903, i-, 335-7 ; Brandis, 

Ind. ’ Trees, 1906, 307-12 ; CoMBEBTAOEiB. A genu^ containing many 
species distributed over the tropics of the world.. There, are some _ 16 
representatives in India, many being large trees,, valued fop their timber 
and as producers of the tanning fruits — -Myrobalans. Ah interesting 
historic sketch of the knowledge of myrobalans will be found in Hobson- 
Jobson (ed. Crooke, 1903, 607-10); , , ■ . j , 

T* Ariuua, Bedd. The arjan, kahu, gara-hatana, kanha, marbgi, san^madfit, 
vellai-maruda, tandra, tella-maddi, touhkyan, etc. A ieirge deciduous tree on 
‘‘banks of rivers and streams throughout Central aiid South India, extending 
as far north as Oudh. Beyond that, towards the north-west and in the 
Fanjdb, it is found only as a cultivated tree ; Burma ; low country of, Ceylon 

^ It yields a clear transparent Gum met with in the bazars of ISIbrtherii Lidia 
a drug.. The astringent bark is sometime us^d aS a Dye and Tan, and also in 
Native Medioine. The Wood is apt to spht in seasoning arid is npt -easy to work, 
but -is used for carts, agricultural implements, hoat# and for buildmg. At the 
Mysore gold mines it is used for supports and is called * White MatM. ihe ash 
from burning the wood contains a very high percentage of lime {I^op. Agnst., 
1906 XXV, 87Q-1). [C/. Pharmacog. Ind., ii., 11-2; Cameron, For. Trees of 

Mysore and Coorg, \dU, 135-6; Dunc&n, Monog. Dyes and Dyeii^ m Ass^^ 

1896, 52 ; Dutt, Med. Hind., 1900, 163-4 Hoppor, ih Agn, Dedg., 1002, 
No. 1, 38 ; Chandra, Monog. Tdnmng curd fWorkin^Hn Leather , Beng., T904, 7 ; 
Trench, Monog. Tanning and Working in iLeath^r, G. Prov., 190^, 7.] . ^ 

T. belerlca, Beleric Myrobalah, hTiaird,. 4agond, lupung, huUuvfi, 2/?- 
hcda^ yella, tare, iani, tandi, kaMu, elupdv, sdnti; thitsein, deciduous 
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tree, throughout the forests of India, Burma and Ceylon, below 3,000 feet ; absent 
from the dry countries of Sind and Rajputana. 

This yields copiously a Gum which is insoluble in water- The fruit is exported 
from India under the name beleric myrobalans, and is employed in India as an 
inferior dyeing and tanning material. It has various Medicinal qualities as- 
cribed to it, and the oil expressed from the seeds is used by the Natives. The 
kernels are eaten. If taken in excess, however, they are said to produce in^ 
toxication. The fruit itself is eaten when fresh by goats, sheep, cattle and 
monkeys. The Wood is of little value, but is employed for planking, packing- 
cases, canoes, carts and plough shafts, and in the United Provinces for house- 
building. [Cf. Milburn, Or. Comm., 1813, ii., 218; Pharmacog. Ind., ii., 5-11 ; 
iii., app., 154 ; Cameron, l.c. 133-4 ; Ind. J^or., 1900, xxvi., 280 ; Dutt, l.c. 162-3 ; 
Hooper, in Ledg., l.c. 38.] 

T. Gatappa, Unn. The Indian Almond, jangli-haddm, hindi-hdddin, nat-vadom, 
vedam, tari, katappa, etc. A large deciduous tree of the beach forests of the 
Andaman Islands ; cultivated in most parts of India and Burma, especially near 
the coast. 

It yields a Gum and, as with most other species of the TermiiutUa^ the bark and 
leaves are astringent and contain tannin. The kernels yield a valuable Oil, very 
similar to ahnond-oil in flavour, odour and specific gravity. A writer in the 
Indian Agriculturist (April 1906) estimates the yield at 10 lb. of dry kernels per tree, 
and the oil by cold expression at 50 per cent, of the weight of kernels. This practi- 
cally corresponds wdth the particulars given in the Dictionary as the experience of 
Mr. A. T. Smith of Jeseore. Both kernels and oil are used medicinally, as are 
also the bark and young leaves. The kernels are largely eaten as dessert, and the 
oil-cake is considered a good Food for pigs. The tree is one of those on which the 
silkworm is fed. [Of. Cameron, Z.c. 132-3; Hooper, l.c. 38-*9 ; Woodrow, 
Card, in Jnd.f 1903, 313 ; Firminger, Man. Card. Ind., 1904, 241, 574 ; Cunning- 
ham, and o/ Li/e m 1907, 284, 302.] 

T. to entosa, W. & a. Thesaj or sag, sein, dsan or asain, pidsdl, hatana, atnak, 
amari, jhan, tahaor, sakdju, maru, harkaya, sadri, ain, maddi (of matti), murada, 
toukkyan, etc. A large deciduous tree, according to Gamble “ perhaps the most 
widely distributed of aU the important Indian trees.” 

It yields a copious transparent Gum, which exudes in large globular tears, said 
to be used as an incense and cosmetic, and to be eaten by the Santals. The bark 
is used occasionally as a Dye stuff and is medicinal. Its chief use, however, 
is as a Tan, a property investigated recently at the Imperial Institute, the report 
of which was submitted by Dunstan to the Under-Secretary of State for India 
on Qct. 7, 1904, and though apparently not published it may be here remarked 
that the result of the analyses conducted showed that the bark of this plant 
contained a fair quantity of tannin, and the ratio of tliis to the total extractive 
matter present indicated that it should be possible to prepare from it an extract 
rich in tannin. In summing up, Dunstan states that the results indicate that it 
would be quite possible to prepare from the bark extracts which would furnish 
leathers of good texture and colour. The fruit is also used in tanning, but is very 
inferior to either the ohebulic or beleric myrobalans. The Wood is largely 
employed for house-building, carts, rice-pounders, ship- and boat-building, and is 
is an excellent fuel. At the Mysore gold-mines this is called “ Black Matti.” Lac 
occasionally collected from its branches, and in some districts, such as Singhbhum 
in Chota Nagpur, the ^asar silkworm is fed on the leaves. \Cf. Canieron, l.c. 
136-8 ; Hooper, l.c. 41-2 ; Leete, in Ind. For., 1900, xxvi., 239 ; Eardley- 
Wilmot, mind. For., l.c. 377-8 ; For. Admin. Bepts.l 

T. Cheb 1 , Eetz. The Ohebulic or Black Myrobalan, Jiarrd ox Mr, 
Mlihha, silim, karedha, Mira, rola, maJioka, kadakai, karaka, Mrada, alaU, 
fanga, etc. A very variable deciduous tree, found throughout India and 
Burma. The Flora of British India enumerates six varieties. “ In high- 
level rocky and dry places on the outer Himalaya, the hills of the Dec'dan 
and South India, it is only quite a small tree/ but in valleys and forests of 
big trees it also grows big and gives a hard, dark-coloured timber ” 
(Gamble). 

istory . — The tree yields a Gum, said to be largely collected in Betar and 
mixed with various other gums (.A coccict amhica^ A.nogeissi(,s Idtifoltd, 
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JBassia longifoUa, etc.). The mixed gums are taken to the local markets 
by the Gonds, who collect them, and are sold for medicinal purposes or to 
dyers to mix with their colours. The chebulic myrobalan was highly 
extolled by the ancient Hindus as a powerful alterative and tonic. Indian 
writers describe seven varieties, which, however, are mostly the same fruit 
in difierent stages of maturity. The classic citrine myrobalan, of which 
Rhases, Serapion, Avicenna, Mesua, etc., all speak favourably, was at 
one time much in demand in Europe- Even so late as 1813, Milburn 
(Z.c. 218) gives directions for selecting the drug, which, he adds, the Natives 
frequently candy. Eleming (As. Res., 1810, xi., 182) ascertained the zengi 
har (black myrobalan) to be the unripe fruit of this species (Sprengel, Hist, 
rei. Herb., 1808, i., 262 ; Paulus Mgineta (Adams, Comment.), hi., 440-3). 
Wood. The Wood takes a good polish, is fairly durable and used for furniture, 

carts, agricultural implements and house-building, 
yro- Dye and Tan. — The dried fruit of this species constitutes the 

balans. ‘‘Chebuhc” and “Black” myrobalan of commerce, one of the most 
Dye. valuable of Indian tanning materials. In India it is also used as a dye 

occasionally by itself, the rind of the fruit being powdered and steeped in 
water. With alum it is said to give a good permanent yellow. But the 
most extensive use to which Jiarra is put as a dye is in the production of 
various shades of black, in combination with some salt of iron. The chief 
Tan. commercial value, however, of chebulic myrobalan is as a tanning material ; 

it forms the greater part of the ground myrobalans of commerce, though 
beleric myrobalans are occasionally mixed with it. The liquor prepared 
from Jiarra is not only a powerful tan, but imparts a bright colour to the 
leather, and hence is highly esteemed for mixing with other tanning agents. 
Chemical Nature. “ The tannins in myrobalans appear to consist almost entirely of pyrogallol 
tannins, gallotannic acid being present ; consequently the material blooms 
well. It gives a greenish-yellow colour to the leather and a porous tannage, 
so that it is not used alone but may be advantageously employed with 
materials such as hemlock, which yield a dark colour ; it is much used with 
oak bark and valonia ” (Blount and Bloxam, Chem. for Engin. and Manuf., 
ii., 377), Considerable difference exists in the proportion of tannin contained 
in the fruits. Specimens supplied from Madras, Bombay, Bengal and the 
TJnited Provinces furnished percentages of tannin ranging from 13 to 38. 
It has also been shown that the fruit exhibits two well-recognised forms. 
The best qualities are known in trade to be oval and pointed, and of 
a pale greenish-yellow colour in section, solid in structure. The less 
valuable qualities are round and spongy. It has been ascertained that 
Eound and Oval, the oval form is simply a less mature condition. Some interesting facts 
regarding the commercial value of various samples of myrobalans are given 
by a writer in Capital (Jan. 7, 1904). [Cf. Ind. For., xxx., 188-91.] “ In 
Enghsh,” it is stated, “ there are five chief varieties of myrobalans, called 
after the districts in India from which they are obtained. These are 
Trade Names. (1) “ Bhimlies,’ from Bimlipatam in Madras; (2) ‘ Rajpores ’ ; (3) 

‘ Jubbelpores,’ from Jabbalpur in the Central Provinces ; (4) ‘ Vingorlas ’ 
from the Bombay forests ; and (5) ‘ Madras Coast.’ The price and 
quality of these nuts vary exceedingly, whilst the opinion as to their 
actual value in the tanning trade is widely conflicting. Some tanners 
maintain that Jubbelpore myrobalans, or J’s, as they are technically called, 
are worth more than Bhimlies or B’s ; while others are equally strong in 
their preference for B’s in comparison with J’s. Some tanners prefer the 
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light-green coloured nuts, which are higher priced than the others, while Colour, 
some like the dark or browner kind. One remarkable instance is recorded 
of a tanner who rejected a delivery as being darker in colour than the 
sample, and on arbitration secured an allowance of £1 per ton. It was 
afterwards found that the myrobalans were 3 per cent, stronger in tannin 
than the original sample, which in the opinion of the arbitrators was worth 
£1 a ton more than the delivered bulk. Some tanners buy myrobalans for 
their strength and cheapness, when compared with the price of oak bark 
and valonia, others use them on account of their brightening colour, while 
others use them because of the light-coloured bloom they deposit on 
leather.” 

In the Journal of the Society of Chemical Industry xxii., 1181-4, Tanning Values. 

1338) will be found an interesting paper by Dr. J. Gordon Parker and Mr. 

F. A. Blockley on the relative tanning values of different species and growths 
of myrobalans. The authors discuss (1) the content of tannic acid in 
various samples, (2) extent of bloom, (3) acidity, and (4) price of unit of 
tan in the samples examined. The tannic content was found to vary from 
27-3 per cent, in a sample of Jabbalpur, to 38*4 in a sample of Bhimley. 

With regard to bloom, it was found that Jabbalpur and Vingorla myrobalans 
were much superior to other sorts, both in the amount yielded and the 
readiness with which their solutions deposited the same, while with regard to 
acidity, the Bhimley variety developed most and the Jabbalpur least. The 
value of the unit of tan per ton was found to be 4^. 2>^d. in the most ex- 
pensive variety (picked Bhimley), and 2^. 2\d. in the cheapest (Bhimley 2). 

Trade,— Internal,— Report of Forest Administration issued an- Trade, 
nually by the Inspector- General gives the exports from the forests under 
his control. The average for the five years ending 1902-3 came to 
1,022,540 cwt., and for 1903-4 they were 1,299,600 cwt., valued at Rs. 

42,10,288, or an increase of 4| lakhs on the value of the preceding year. The 
internal transactions in myrobalans as registered by rail and riverborne 
traffic amounted in 1905-6 to 1,080,094 cwt., and in 1906-7 to 869,427 cwt. 

The chief exporting centres are the Central Provinces and Berar, Bombay, Exporting 
Rajputana and Central India, Bengal and Madras ; the chief importing 
towns are Bombay, Calcutta, the Madras ports, and the importing pro- 
vinces the United Provinces, and Bengal. Similarly the exports by coast 
in 1905-6 amounted to 218,146 cwt., valued at Rs. 4,62,454. Practically 
the whole of this export trade goes from Bombay to British ports mthin 
the province. 

External . — The foreign trade is large and important. During the Foreign. ; 
period 1900-7 the following quantities have been exported : — 1900-1, 

945,648 cwt., valued at Rs. 31,68,173 ; 1901-2, 1,085,174 cwt., valued at 
Rs. 35,63,652 ; 1902-3, 1,157,650 cwt., valued at Rs. 37,72,255 ; 1903-4, 

1,229,609 cwt., valued at Rs. 42,10,288 ; 1904-5, 1,187,585 cwt., valued 

at Rs. 42,59,063 ; 1905-6, 1,206,398 cwt., valued at Rs. 44,60,676 ; and 

in 1906-7, 1,162,219 cwt., valued at Rs. 43,97,591. Analysing the figures 

of the last year, we find that of the total, Bombay exported 748,279 cwt.. From BomUay. 

Bengal 292,816 cwt., Madras 121,123 cwt., while the chief markets, with 

the quantities received by each from India, were, in order of importance, 

the United Kingdom, 581,481 cwt. ; Belgium, 200,729 cwt. ; Germany, To the united 

191,669 cwt. ; Austria-Hungary, 67,476 cwt. ; and France, 46,304 cwt, 

iPegolottiy La Frat. di Merc., 1343, 377; Januensis, 1473, 

^ 92y 105 ; Relaz. di Lionardo Cd 'Maaser, 1505!, 21 ; Mesua (ed. Marinus), 1562, 
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49 ; Garcia de Orta, 1563, Call., xxxviL ; also in Ball, Proc. Boy. Ir. Acad,., 
3rd ser., 1889-91, i., 654 ; Acosta, jrmc«. De las Dr ogas, 1578, 274 ; Clusius, Hist. 
Exot. PI., 1605, 194-6 ; Vesling, Notes on Prosper Alpinus, De PI. jEgypti., 1640, 
01-2 ; Tavernier, Travels, 1676 (ed. Ball), i., 72 ; Herbert, Travels, 1677, 336 ; 
Thevenot, Travels in Levant, Indostan, etc., 1687, pt. hi., 57 ; Breyne, Prod. Bar. 
PZ., 1739, 18, t. iv. ; Forster, PL Esc., 1786, 52 ; Hunter, As. Bes., 1795, iv., 41 
Roxburgh, Trans. 8oc. Arts, 1801, xix. ; 1805, xxiii., 408-12 ; Buchanan- 

Hamilton, Stat. Acc. Dinaj., 1833, 150-1 ; Liotard, Memo, on Dyes and Tans, 
1881, 17-23; Watt, Select. Bee. Govt, of Ind., 1888-9, i., 53-8; Ind. For., 1890, 
xvi., 359-64 ei5 se^. ; Pharmacog. Ind., ii., 1-5; hi., app., 153-4 ; T/ie Bower 
Manuscript (Hoernle, transl.), 1893-7 (many references); Cameron, For. Trees 
of Mysore and Goorg, 134-5; Bev, Imp. For. Admin, in Ind. (shows exports of 
niyrobalans from the forests) ; Monographs, Dyes and Dyeing : Duncan, Assam, 
1896, 53 ; Banerjei, Beng., 1896, 31 ; Hadi, V. Prov., 1896, 80 ; Russell, G.Prov., 
1896, 5, 11-2, 14, etc.; Faw’-cett, Pom^ay, 1896, 13 ,* Holder, Madras, 1896, 4; 
Hohson-J ohson (ed. Crooke), 1903, 607-10; Monographs, Tanning and Working 
m Peat/ier Walton, XJ. Prov., 1903, 24; Chandra, Bengal, 6; Martin, Bombay, 
1903, 7 ; Dutt, Mai. Med. Hind., 160-2; Ponder and Hooper, Mat. Med. Ind., 
1901, 75 ; Hooper, in Agri. Ledg., l.c. 39 ; Ghosh, Mat. Med. and Therap., 1904, 
490-9.] 
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TH O ROMA CAGAO, Linn. ; Hayne, (re^^ac^se, 1825, ix., 35 
Bentley and Trimen, Med. PL, 1880, i., 38 ; Kohler, Med. Pflanzen, ii,, 
157, tt. a and b ; Morris, Cacao, How to Grow and How to Cure It, 1882,- 
1887 ; Hart, A Treatise on Cult, and Curing, etc., 1892 ; Lecomte et 
Chalot, Le Cacaoyer et sa Cult, 1897 ; Gamble, Man. Ind. Timbs., 93 ; 
Brandis, Ind. Trees, 79 ; Stekculiace^. The Cacao (sometimes also 
written Cocoa) and Chocolate. A small tree indigenous to Central and 
South America, now largely cultivated in many moist tropical countries. 

on or Butter. — A light-yellowish opaque, solid oil, karown as “Cacao Butter,” 
is expressed from the warmed seeds. This has the pleasant odour of chocolate, 
melts in the mouth with a bland, agreeable taste, has a specific gravity of 0-961, 
and fuses at 20° to 30° C, Recently a large trade has been organised in the 
less expensive solid oil or butter prepared from Cocoanut Oil (see p. 359-60), 
which has unfortunately also come to be sometimes described as “ Cocoa 
Butter.” 

Cacao Nibs and Chocolate.- — The chief product of this plant is the Cacao Beans 
or Nibs — the specially prepared seeds — from which Chocolate is manufactured. 
The tree is raised from seed, is grown at distances of 15 to 20 feet apart, comes 
into full bearing in the fifth to seventh year, and fruits for a number of years 
eubsequentlj^ The flowers, which are very small, are formed on the naked 
stems and older branches ; the fruits become 6 to 9 inches long, and each contains 
40 or more large seeds — the beans or nibs of commerce. A tree will yield from 
1 to 10 lb. dry nibs in the year, according to climate, soil, and treatment to which 
the plant has been subjected. The seeds are removed from the pods, conveyed 
to the fermenting-house, and subjected to a process of “sweating” for three 
days. They are then examined, their positions changed, and repacked for a 
further fermentation of three days. Next comes the process of rubbing or 
washing to free them from dirt and the ruptured seed-coats, lastly the drying 
or “curing.” To accomplish the final treatment, they are subjected to the 
sun, the while being protected from rain or dew, and the term of exposure 
extended each succeeding day until they are quite dry ; but a too rapid drying 
is regarded as injurious. The nibs are now ready and are in consequence packed 
and dispatched. In the production of chocolate the nibs are usually roasted, 
ground to a fine powder and flavoured with sugar, vanilla, etc., etc. In estimating 
for trade purposes the various confectionery, the proportion of chocolate they 
contain is stated, as also the amount of alcohol present, if any. A singular feature 
of this branch of the trad© is the very large quantity procured from Belgium 
(404,844 lb„ valued at £36,818 in 1906). 

TRADB. — The tree has been repeatedly introduced into India [Kew Bept., 
1873, 7 ; 1881, 28). It is grown to some extent in Malabar, the Nilgiri hills, etc., 
but not with the success attained in Ceylon ; there seems, however, no good 
reason why this should be so. The imports of “ Raw Cocoa ” mentioned in the 
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returns of Great Britain have ranged from 50 to 60 million pounds during the five 
years ending 1906, and these quantities have been returned at approximately 
1 J- million pounds sterling in value. The traffic in Chocolate is much smaller in 
quantity, but of course relatively much more valuable, namely from 81 to 101 
million pounds in weight and close on one million pounds sterling in value. In 
addition to these supplies of chocolate, there is the traffic in confectionery to 
which reference has already been made. The trade in cocoa butter is still smaller, 
but, as already mentioned, some proportion of the published retm'ns of that 
substance must denote cocoanut “ Cocoa Butter ” and not “ Cacao Butter.” 
Of the imports of Raw Nibs, the British West Indies (especially Trinidad and 
Granada) head the list of suppl^dng countries (17 million pounds on the average 
of the five years named) ; then come Portugal with 14 million (re-exporting, no 
doubt) ; Ceylon with 4J ; Prance with 4J ; Ecuador with 4 ; Brazil with 3 ; and 
lastly, the British West African (Lagos) supply has expanded from 303,635 lb. 
in 1902 to 2,112,352 lb. in 1906. \Cf. De Candolle, Orig. Cult. Plants, 313; 
Agri.-Hort. Soc. Ind. {Trans.), 1839, hi., 39 ; vi., 127 ; 1840, vii., 81 ; (Proc.) 1843, 
ii., 208, 397, 443, 591 ; (Journ.) 1845, iv., 140; (Proc.) 1854, viii., 48; (Jouni.) 
1857, ix., 292; 1869, i., 83; (Corresp. and Select.) 1882, vi., 71; (Proc.) 31; {Journ.) 
1886, \di., 20; {Corresp. and Select.) 29-40, etc.; Ceylon Cacao, Keiu Bull., 1890, 
170; also Honduras Cacao, 1893, 327; ojxd Ecuador Cacao, 1899, 42, etc.; Cacao 
lyidust. in Granada, West Ind. Bull., 1900, i., 415-22 ; also A^'t. Drying of Cacao, 
1901, ii., 171-4.] 

TIN. — Ball, Man, Econ, GeoL Ind., iii., 313 ; Hughes, Tin Mining 
in Mergui, in Rec. Geol. Surv. Ind., 1889, xxii., pt. 3, 188-208; 
Holland, Rev. Min. Prod. Ind., 1898-1903, in Rec. Geol. Surv. Ind., 1905, 
xxxii., pt. 1, 90-3 ; 1907, xxxvi., pt. ii., 81. Tin is said rarely to occur 
native or as the sulphide (stannite). The commercial ore is known as the 
dentoxide, cassiterite, or “tinstone.’’ When pure this contains about 
78 per cent, of the metal. 

Occurrence . — Within India proper tinstone may be said to be but 
rarely found, but in Burma, more especially the southern portion of 
Tenasserim, it forms extensive and valuable deposits. According to 
Holland (Z.c. 1905, 90-1), however, “ tin has a wider distribution than 
is generally recognised, and its minerals are often overlooked through 
the difficulty in distinguishing them from other heavy minerals. Isolated 
<3rystals of cassiterite have been found recently in pegmatites associated 
with gadolinite in the Palanpur State, whilst in the Hazaribagh district 
of Chota Nagpur instances have been recorded of the accidental produc- 
tion of tin from river-sands by the Native iron-smelters, in addition to 
the recorded occurrences of ores in situ. The principal deposit, which 
has either been wrongly described or has received less attention than it 
deserves, occurs in the Palganj estate near the Barakar river. 

“ The only persistent attempts made to work tin have been in Burma, 
where cassiterite is obtained by washing river gravels in the Bawlake 
State, Karen-ni, Southern Shan States, and in the Tavoy and Mergui dis- 
tricts of South Burma. The work done on these deposits hitherto has 
been, however, on a smaller scale than might be expected from the favour- 
able reports which have been made as to their extent and richness.” 

He further states that the average outturn of tin-ore in South Burma, 
during the period reviewed (1898-19^03), was 1,645 cwt., valued at £6,876, 
and in 1906, 1,919 cwt., valued at £13,574., “The metal is exported mainly, 
in the form of block tin, almost all of it going to the Straits Settlements^ 
This, during the years 1897-8 to 1902-3, averaged 661 cwt. a year;”: 
During the same period, Holland points out that the average consn ption* 
of foreign block tin in India itself was 24^959 cwt- ; “ the tin exported from 
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Burma is a small quantity compared to the requirements of the countr}''.’^ 
The average daily attendance at the tin mines in the Mergui and Tavoy 
districts was 145 persons in 1905 and 141 in 1906. 

USBS . — A salt of tin is a highly important material in certain methods of 
dyeing, as practised in Europe, but in this respect it is apparently unknown to- 
the Natives of India. It has, however, been used from a very remote period in 
Native medicine. [Cf. Dutt, Mat. Med. Hind, 1900, 69-71.] By certain classes,, 
especially the Muhammadans, the metal is also extensively employed in tinning 
copper vessels. Copper vessels, to be free from poisonous deposits, must be tiimed 
or kalaied once a month, thus affording constant employment to a large number 
of workmen, known as qaVaigars or halaigars, who are Muhammadans. In 
Northern India, vessels which are tinned for the first time are boiled in a solution 
of alum, verdigris, sulphate of copper and sal ammoniac. On subsequent occa- 
sions they are simply coated with tin without any previous preparation sav© 
that of removing the old kalai by scrubbing the vessel with ground kankar 
(brick dust). Tin, reduced to powder, is mixed with sal-ammoniac and applied 
by means of a piece of cotton, the vessel being heated on a charcoal fire. It is 
then polished with sand and ashes. 

Artistic manufactures, in which tinning forms a definite feature, assume 
importance in several centres. Of these the most noted are Moradabad, Jaipur, 
Peshawar and Kashmir. The art seems to have come from Persia, and is essen- 
tially Muhammadan in origin {Ind. Art. at Delhi, 1903, 16). Tin metal is also 
beaten into leaf or tinfoil, and, after being coloured with lac, is sold in that condition 
and largely employed in the manufacture of cheap jewellery, tinsel decorations, 
and as an adjunct in ornamental turnery. Powdered tinfoil may also be mixed 
with lac to produce a metallic effect. Still another use to which the metal is 
put may be mentioned, namely the preparation of certain alloys, such as that of 
Bidri ware {Ind. Art., l.c. 46, 211, 217-8). 

Trade. — Although the uses of tin are both varied and widespread, 
relative to other items of trade the metal may be spoken of as comparatively 
unimportant. And as already indicated, the supply consists chiefly of 
that obtained from foreign countries. Imports for the period 1900-7 
have been as follows : — 1900-1, 22,741 cwt., valued at Rs. 22,08,560 ; 
1901-2, 26,002 cwt., valued at E,s. 23,54,456 ; 1902-3, 28,000 cwt., valued 
at Rs- 25,58,162 ; 1903-4, 40,486 cwt., valued at Rs. 39,29,787 ; 1904-5, 
39,323 cwt., valued at Rs. 39,36,023 ; 1905-6, 21,152 cwt., valued at- 
Rs. 24,17,290 ; and 1906-7, 20,336 cwt,, valued at Rs. 29,44,061. Ana- 
lysing the figures for the last year, we find that 19,967 cwt. consisted of 
Unwrought (block) tin and 369 cwt. of Wrought tin. Of the total 
imports, Bengal takes roughly one-half, 10,864 cwt. in 1906-7, the balance 
being divided between Bombay, Burma and Madras. Of the unwrought- 
tin, practically the whole quantity comes from the Straits, viz., in 1906-7, 
17,486 cwt., and the balance chiefly from the United Kingdom. It should 
he noted, however, that a considerable shrinkage occurred in 1905-6, the 
imports from the Straits having declined by almost a half, and the total 
imports from 39,323 cwt. (in 1904-5) to 21,152 cwt. 

It has already been mentioned that the exports go entirely ftom 
Burma, and consist mainly of block tin. During the period reviewed by 
Holland (1897-8 to 1902-3), these averaged 661 cwt. Since then the figures- 
have been : — 1903-4, 480 cwt., valued at Rs. 38,829 ; 1904-5, 457 cwt., 
valued at Rs. 38,268 ; 1905-6, 426 cwt., valued at Rs. 36,761 ; and 1906-7, 
929 cwt., valued at Rs. 72,312. They have thus been increasing. Prac- 
tically the whole of the exports are consigned to the Straits. Small quan- 
tities of foreign tin are also re-exported from India, chiefly from Bombay 
to Persia and Turkey-in- Asia. The averages during the six years 1900-fi 
came to 1,500 cwt. ; the actual in 1905-6 was 844 cwt., valued at Rs. 90,926* 

Commenting on the production, consumption arid prices of tin for the 
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year 1905-6 tlirouglioiit the world, Noel-Paton (Rev, Trade Ind., 12-3) 
affords many interesting particulars that will repay perusal. 

\Cf. Linschoten, Voy, JE. Ind., 1598 (ed.Hakl. Soc.), i., 104, 129; Birdwood and 
Foster, JSJ.I.C. First Letter Book, 1600-19, 81, 83-4, etc. ; Tavernier, Travels, 

1676 (ed. Ball), ii., 162; Milburn, Or, Comm., 1813. ii., 314-5; Hoey, Monog. 

Trade and Manuf. N. Ind., 1880, 162 ; Kipling, Journ. Ind. Art., 1887, ii. (many 
passages) ; Hughes, Tin Smelting in Malay Benin., Rec. Geol. Surv. Ind., 1889, 
xxii., pt. 4, 235-6 ; also Pros. Operat, in Mergui, 1893, xxvi., pt. 1, 43-53 ; Watt, 

Rev. Min, Prod. Ind., 1893-7 ; also Stat. Atlas Ind., 1895, 36-7 ; Grundy, 

Rept. on Inspect, of Mines, 1896, 67 ; 1897, 62; Parry, Rept. on. Tin Mining in 
Prot. Malay States, 1898, 26-33 ; Thorpe, Diet Appl. Ghem., 1900, hi., 837-48 ; 

Butt, Mat. Med. Hind., 1900, 69-71 ; Stonier, Rept. Chief Inspect, of Mines, Ind., 

1902, 19, 25, etc. ; Rec. Qeol. Surv. Ind., 1906, xxxiii., pt. 1, 19 ; xxxiv., pt. 2, 

61 ; Anglo-Orient. Comm., May 1906, n.s., i., 281-4; Journ. Soc. Chem. Indust. 

(many articles).] 

TO T I A TURTL , nd Tortoise-shell M nu- D.E.P., 
f eture. — The two animals of chief importance that fall into this pt. i., 
place are : — 433. 

Chelone i brie t : Boulenger, Fa. Br. Ind. (Reptilia), 49 ; Hawk-bill 
Montgomery Martin, Hist. E. Ind., i., 226 ; ii., 148 ; hi., 580-1 ; Birdwood, Turtle. 
Indust. Arts, 218 ; Mukharji, Art. Manuf. Ind., 247, 282 ; Hunter, Imp. 

6az., Tiii., 394, 396 ; ix., 251 ; x,, 297. The Hawk-bill Turtle or Indian 
Caret, hachalcra, alungu-thadu, ammah, sisik-Jeurakura, sisih'panu, etc. 

Is a marine carnivorous species, plentiful on the coasts of Ceylon and the 
Maldives. 

The Natives eat the flesh but it is unpalatable to Europeans, though the eggs Flesh and Eggs, 
are regarded as equal to those of other turtles. One of the errors of commerce is to 
speak of “ tortoise-shell ” : the name should rather be “ turtle-shell ” ; and though Shell, 
other species afford shells sometimes used as substitutes, this animal affords the 
true tortoise-shell. Its value depends on a warm translucent yellow colour, 
dashed and spotted with rich browm tints, and on the high polish which it may 
take. In China, shells with white ground and black spots that touch each other Sources, 
are most admired. The flnest shell is obtained from the Western Archipelago, 
but is exported from the southern coast of the Indian continent, Ceylon, the West 
India Islands, and Brazil. The scales are detached from the turtle either by Separation of 
actual force after the animal is killed or by immersion in boiling water. If taken Scales, 
from the animal that hae died a natural death or after decomposition has set 
up, the shell becomes clouded and milky. From very earliest times tortoise-shell 
has been a prized ornamental material. It was brought from the East to ancient 
Home by way of Egypt, and was used as a veneer for furniture. Vincent 
{Periplus, etc., 1800, app., 48) says that in the time of the Periplus this article Early 
was largely traded in, being procured from Africa, Socotra, Malabar, Laccadive Knowledge, 
and Maldive Islands, etc. In modem times it has been employed in Europe for 
the characteristic inlaying work known as Bhul Marquetry. It is used as a veneer 
for small boxes and frames and moulded into snufl-boxes and cigar-cases, also 
formed into knife and razor handles or cut into combs. Vizagapatam may be vizagapatam 
said to be the chief Indian locality where tortoise-shell is utilised in ornamental Ware, 
work. \Cf. Fryer, New Acc. E. Ind. and Pers., 1675, 211 ; Ovington, Voy, to 
Suratt, 1689, 517; Milburn, Or. Comm., 1813, i., 63; Bruce, Travels, v., app., 

215 ; Brandt and Ratzeburgh, Medicin-Zoologie, 1829, i., 181-98, tt. xxi., xxii, ; 

Journ. Bomb., Nat. Hist. Soc., 1897, x,, 153 ; Watt, Ind. Art at Delhi, 1903, 153-6, 

193-4,] 

C. y : Boulenger, l.c. 48. 

The Green or Edible Turtle or the leik-pyen-won or leik-kyae of Burma. This 
is a herbivorous "animal found in the tropical and sub-tropical seas, though rare 
in the Bay of Bengal. , Its flesh forms an important tide of food, though at 
certain se ons it is said to become poisonous. The turtle of the Indian seas 
is believed to rival in size and flavour that of the Atlantic. The eggs are very 
rich and have a t te somewhat like marrow ; they niay be kept for weeks even 
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when exposed to the air (Crawfurd, Journ. to Ava, 1834, ii., 178 ; Collingwood, 
Rambles of a Nat., 1868, 426.) 

The following are species of less value : — 

yda granosa : Boulenger, l.c. 17. The hungoma is a river turtle found in 
the Indus and Ganges. Its flesh is eaten. 

Testudo elegans : Boulenger, Z.c. 21 ; Bice, Gaz. Mysore, 1877, i., 157. Aland 
tortoise, found all over India except Lower Bengal. Its flesh is eaten by the 
Natives, and in Burma is especially esteemed as a delicacy. \Cf. Terry, Voy. 

7nd., 1655, 9.] 

TRAPA I PINO A, Moxb. ; FI. Br. hid., ii., 590; DutMe and 
Fuller, Field and Garden Crops, iii., 32-4, t. xcviii ; Cooke, FZ. Pres. 
Bomh., i., 518 ; Duthie, FI. Upper Gang. Plain, 1903, 358 ; Prain, Beng. 
Plants, 1903, i., 508; Onagrace^. The Singhara Nut, Water Chestnut, 
singhdra, paniphal, gaunri, shingodd, kubyakam, harim-polam, etc. A 
floating herb, found in lakes, tanks and pools throughout India and 
Ceylon ; often specially cultivated for its edible fruit. \Ct. Cy perns 
escnlentns, p. 465.] 

This aquatic plant has been grown in India from the most ancient times. 
Ball suggests that it may be the edible fruit which Garcia de Orta describee under 
the name das caceras (1563, Coll., xi. ; also in Proc. Roy. Ir. Acad., 3rd ser., 1889- 
91, i., 397), but that I am disposed to regard as a mistake. It is, however, men- 
tioned in the Ain-i-Akbari (1590) as one of the crops on which revenue was levied 
(Jarrett, transl., 1891, ii., 65). In certain parts of the coimtry the kernels are 
ground dowm and employed for maldng the coloured powder (gulal) used during 
the H6li festival. The flour, moreover, is considered by the Natives a cooling 
and useful article of food in bilious affections and diarrhoea, and it is in addition 
employed in the preparation of poultices. Both the kernels and the flour 
made from them are largely used as food, and in all localities where the plant 
occurs in any quantity. In fact it may be said to be extensively cultivated, 
e.g. in Kashmir, the United and Central Provinces, etc. For this purpose the 
fruits or nuts are scattered over the water at the end of January and pressed into 
the mud. In a month they begin to throw out shoots, and in June the plants are 
thinned out and transplanted. The nut forms under water in October, and k 
gathered in November and December. A highly instructive account of singhdrc 
cultivation wall be found in Sir Walter Lawrence’s Valley of Kashmir (1895, 72 
346, 364-6). He speaks of it as less cultivated now than formerly. Moorcrofi 
{Travels, 1823, ii., 136, 227) estimated the production at 384,000 maimds of nutf 
a year, but in Lawurence’s opinion the production to-day might be more safely 
returned at 100,000 maunds. He observes, “ Of the chief varieties the best if 
called basmati, in honour of the rice of that name. The basmati is a small nu' 
with a thin skin, and gives one-third of kernel for two-thirds of shell. Th< 
dogru is a larger nut with a thicker shell, and the hangar has a very thick shel 
with long projecting horns and gives the least kernel of all.” 

A more extended cultivation of the singhdra nut in all localities where wate 
abounds has been advocated at various times, and experimental cultivation h 
the reservoirs and lakes of the Madras Presidency has been specially recommended 
The kernel abounds in starch, and is eaten either raw or cooked, especially b; 
Hindus. It may be boiled whole, after soaking a night in water, roughly broke] 
up and made into a sort of porridge, or ground to meal and made into chapattii 
[Gf. Paulm Mgineta (Adams, Comment.), iii., 378 ; Jones, As. Res., ii.,; 360-1 
Forster, Travels, 1798, ii., 29; Sleeman, Rambles of an 1844, i., 101 

Fortune, Tea Disf. of China, 1863, ii., 11 ; Journ. Agri.-Kort. Boc. tnd,, 187^ 
n.s., V., lii.-v. ; Simmonds, in Ind. Agrist., Feb. 16, 1889, 91 ; The Rower Manuscrij 
(Hoernle, transl.), 1893-7, 106, 121 ; Agri. Ledg., 1896, No. 39, 414 ; Graddocl 
Rept. Land. Rev. Settl., Nagpur, 1899, 68; Woodrow, Gard, Ind., 1903, 322 
Firminger, Jlf an. (?ard. Ind., 1904, 23 A] 

T IC A T , Linn, / FI. Br. Ind., M., 606-^10 Praii 
Beng. Plants, 1^03, i., 517-8 ; DutMe, FZ/ U^JT^er^ 6^^ Plain, 1903, 362-5 
Cooke, CuccRBiTACE . A genus of cucui 
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bitaceous plants, several species of wliicli are cultivated throughout 
India for use as vegetables. 

T. angulna, Utm. ; Duthie and Fuller, Field and Garden Cro'ps, ii., 45, t. xlvi. nake 
The Snake Gourd, purwuly chichingay jhajhinday galar toriy pandoly rehhri, padval. Gourd. 
linga potta, etc. An annual creeper, considered by De Candolle to have been 
originally wild in India and the Indian Archipelago. It is cultivated throughout 
India as a rainy-season crop. The long cucumber-like fruit is eaten as a vegetable. Vegetable, 
either boiled or in curries. Gathered when very young and cut into strips, it is 
extensively cooked in the same way as French beans. \_Cf. Woodrow, Gard, in 
Ind.y 1903, 330 ; Firminger, Man. Gard. Ind.y 1904, 172.] 

T. cucu erina, Unn.; Kirtikar, in Journ. Bomb. Nat. Hist. Soc., 1892, vii., 

487-8, t. E. The jangli-chi-ch6ndd, hanpatoly gwal kahri, ran paruly rdnd-cKapada- 
I'ialiy kdttup-pepudal, adavi-potta, etc. A climbing annual, found throughout 
India and Ceylon. It has various medicinal qualities ascribed to it, and the Medicine, 
tender shoots, dried capsules, seeds, leaves and roots are all used in Native 
medicine. The ripe fruit is said to be stewed and eaten by the Natives. [Cf. 

Pharmacog. Ind.y 1891, ii., 72-4.] 

T. dioica, Roxb. ; Duthie and Fuller, l.c. iii., 23. The parvary poidly ho'mhu- 
pudalaiy hommu-potta, patolamy etc. An extensive climber common throughout 
the plains of Northern India, from the Panjdb to Assam and Eastern Bengal. 

It is extensively cultivated during the rains. In Bengal, cuttings are planted Seasons, 
at the end of the rainy season and fruiting goes on from March to September, 
after which the crop may be kept for a second year by ploughing and weeding in 
October and irrigating in February and March. Mukerji estimates the cost of Costand 
cultivation in Bengal at Rs. 26 per acre and the outturn at 100 maunds, worth Outtam. - 
about Rs. 60. The leaves, fresh juice, and the fruit and root are all used medicin- 
ally, while the unripe fruit is eaten by the Natives and the tender tops are cooked Vegetable, 
as a pot-herb. The young or unripe fruit is valued by Europeans, and next to 
potatoes and brinjals is perhaps the vegetable in greatest favour. [C/. Banerjei, 

Agri. Cuttachy 1893, 117, 197 ; Dutt, Mat. Med. Hind.y 1900, 169-71 ; Mukerji, 

Handhooh Ind. Agri.y 1901, 347-8 ; Firminger, l.c. 172; "Roy, Crops of Beng.y 
1906, 143-5]. 

T. pal ata, Roxb. ; Kirtikar, l.c. 71-6, t. B. The Idlindrdyany mdkdly parwaVy 
kaundaly kavandalay korattai, avvaguda-panduy etc. A very large climber, common 
in moist thickets from the Himalaya to Ceylon. The fruit and root are medicinal, Medicine, 
and the former, though inedible in the wild state owing to its severely drastic 
properties, may under cultivation become a wholesome vegetable, when well 
boiled. [Gf. Pharmacog. Ind.y l.c. 70-2 ; Woodrow, l.c. 330-1.] 

T IG LLA, / EL Hr. Jwc?., ii., 87-9 ; Prain, Eengr. D. .P., 

1903, i., 4I3“i ; Duthie, FI. TJ'p'per Gang. Flairiy i., 208-10 ; Leguminos.®, pt. iv., 

A genus of annual herbs that comprises some 50 species, two of which only * 

are of economic interest in India.* 

T. COl^culata, Unn. ; Roxb,, FI. Ind., iii., 389; Hamilton, 8tat. Acc. Dinaj., Vegetable. 

194. The lunkaika, piring. Cultivated as a pot-herb. Hamilton observes that 
it is as good as spinach and is cultivated in the same manner. 

T. n - r cu , Unn. ; Duthie and Fuller, Field and Garden Crops, Hi., Fenu reek. 
46, t. xcix. The Fenugreek or Fenugrsec, methi, haenugreeh, shamli, hhaji;, 
vendayam, mentulu, menthyd, uluva, pe-ndn-ta-rzi, etc. A robust annual herb, 
wild in Kashmir, the Panjab and the ITpper Gangetic Plain ; cultivated in many 
parts, particularly in the higher regions. 

No estimate carl be given of the area under the crop, except in Bombay (in- A.rQa. 
eluding Sind) and Berar, where, according to the Season and Crop Beports, it 
occupied 2,713 acres and 619 acres respectively during <1904-6. Subsequent 
areas do not appear to have been recorded. It is grown near wells and on 
mildh lands. On well lands, it is generally sown after cotton or judr. The 
seed (30 lb. per acre) is sown in February and the crop is ready to cut in 
April. On saildh lands it is sown at the end of Ootob or beginning-of season, 
November, and the crop ripens about the same time on well lands. The 
seeds yield a yellow D-j^, and the, plant has been known and valued a Medi- 
cine from remote antiquity. It is grown chiefly as a food and fodder crop. Fodder, 
and as a perfume. \Cf. Paulus .^ginetd {Admxmy Comment.), ISA., iii.; 373-4; 

Serapion, Be Simpl., 1473^ §171 >: Ta^ee/ <S%erce/, 1650 (Pla^air, transL); 1833^ 

1081 



T ITICU 

VULQA 

Wheat 


B. .P., 
vi., pt. iv., 
- 0 . 


Indian Names. 


History. 


Ancient 

Hecorda. 


SnmmOT 

Wlieat. 


Mesopotamia. 


THE WHEAT PLANT 

163; Buchanan-Hamilton, Stat. Acc. Dinaj., 1833, 188; Pharmacog. Tnd., i,f 
401-4 ; Banerjei, Agri. Cuttack, 1893, 104 ; Qaz. Montgomery, Dist. Panfab, 
1898-9), 147 ; Lakshman Dhargal Ker, Notes on Therap. of Indig. Veg. Drugs, 
1899, 56-7 ; Dutt, Mat. Med. Hind., 1900, 144.] 

T ITICU VULGA , Villars, Hist PI Dauph., 1787, ii., 
153 ; T. cestimm, Linn., Sp. Pt, 1753, 85 ; T. hyhernum, Linn., Bp. PI., 
86 ; T. sativum, Lamh, Encyct, 1786, ii., 554 ; T. monococoum and T. 
spelta, Buchanan-Hamilton, Journ. Mysore, etc., 1807, i., 296-7, 373-4, 
405 ; ii., 107, 160-1 ; Vilmorin-Andrieux & Cie., Les Meilleurs BUs, 
1880, 28-158 and tt. ; Hackel, in Engler and Prantl, Pfianzenfam., 1887, 
ii., pt. ii., 80-6; DutMe, Fodd. Grass. N. Ind., 1888, 68; Prain, Note 
on Races of Bengal Wheat, Dept. Land Rec. and Agri. Bull., 1896, No. 3 ; 
T. vulgare, FI. Br. Ind., 1897, vii., 367 ; Moreland, Australian Methods of 
Test and Improv. Wheat, in Agri. Ledg., 1901, No. 2 ; T. hybernum and T. 
cBstivum, Gammie, Provis. Class, of Ind. Wheats, Cult at Poona and Manjiri 
Farms, 1903, 1-14, tt. i.-viii. 

Wheat {froment, Fr. ; weizen. Germ.) lias numerous Indian syno- 
nyms. The grain would appear to be most widely known in Sanskrit 
by the name godhuma, and according to Dutt {Mat Med. Hind., 269), 
“ three varieties of wheat are mentioned in the Bhdvaprakdsa, namely 
mohdgodhuma or large-grained, madhuli or small-grained, 2 ^ 10 ^ niksuhi or 
beardless.” The first, we are told, came from the West, and the second 
was indigenous to India. The most general vernacular names are often 
closely connected (like the Persian gandum) with the Sanskrit godhuma, 
thus : — gehun or giun, gahu, ghum, gohum, gahung, ghavum, gawn, gom, 
gam, gih, hanah, Icanh, rozatt, dro, do, zud, gandum, godumai, godu-mulu, 
godhi, Tcotanpam, giyonsaha, etc., etc. 

istory.— The cultivation of wheat, says De Candolle, is prehistoric. It is 
older than the most ancient languages, each of which have independent and 
definite names for the grain, such as the Chinese mai and the Hebrew chittah, 
etc., in addition to the Sanskrit names already mentioned. The Chinese grew 
wheat 2700 B.c. Heer found a small-grained wheat in the deposits identified 
with the earliest lake-dwellers of West Switzerland — date about the time of the 
Trojan war or earlier. Unger detected the same grain in a brick of the pyramid 
of Dashur in Egypt, to which he assigned the date of 3359 b.c. Another form of 
wheat has been found in the less ancient deposits of the lake-dwellers of Switzer- 
land and Italy (Stone Age), and still a third or intermediate form at Aggtelek in 
Hungary. According to Hackel, the wheat foimd in the most ancient of these 
deposits is t. aieoce^tm . This is a summer wheat grown occasionally in Southern 
Germany, Switzerland, Spain, Servia and Italy, and used largely in the manu- 
facture of starch. The more recent forms, that author identifies as belonging to 
or. %tionocoecuttr. Hitherto it has been affirmed that the wheats found in as- 
sociation with the lake dwellings were quite distinct from any known modern 
wheats, but Hackel’s determinations would seem to remove that impression, while 
confirming the belief that the wheat named preceded the appearance of those 
which constitute the bread wheats of to-day. 

On the authority of Berosus — a Chaldean priest — wild wheat is accepted as 
having been seen in Mesopotamia. But similarly, the evidence of Strabo (who 
lived 50 B.c.) is often given as supporting the belief that wild wheat had been 
discovered in the Indus valley. In another place (p. 823) I have produced 
evidence, however, in favour of the idea that the wild plant that looked like w^heat 
—of which Strabo spoke — may have been Orynta eoarctata Q>nd not wheat at 
all. Other early references to wild wheats might still be given, but their value 
may be questioned when it is added that no modem botanist has recorded the 
discovery of wild wheat, nor, in fact, given any very satisfactory evidence of 
feral wheats (that is to say, of wheats that had survived in a self-sown condition 
from former cultivation). The authentic cases of wild wheat recorded by modem 
travellers, far as can be ascertained, are unconnected with the true wheat 
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Modem wheat would appear to be a product of cultivation of which little trust- 
worthy evidence exists as to its origin, except perhaps that it is more closely 
connected with Asia than with Europe. 

A remarkable silence may be said to characterise the writings of European 
authors regarding wheat cultivation in India, until vrell into the 18th, if not 
the beginning of the 19th century. Perhaps the earliest references are found 
in the records of provisioning the ships which in 1607 sailed from England to 
the East. These were commanded by William Keeling and William Hawkins, 
the latter, on reaching Surat, having had instructions to proceed on a mission 
to the court of the Great Mughal. In the list of articles supplied to the Pinnace, 
we read of so many “ bushells of Steale Wheate ” (see p. 250). Sir George Bird- 
wood, in a footnote to the above passage First Letter-Book, 99), says that 

it was French wheat that the ships took on board, the word “ Steale ” being 
probably derived from the “ steelynes and hardnes ” which was supposed to be the 
peculiar property of the foreign-grown commodity, and to make it therefore more 
suitable for the manufacture of biscuits for long voyages. The passage maj^ 
be accepted as suggestive of the early introduction from Europe of some of the 
forms of hard wheat presently grown in Western India, as for example the s'pelts. 
But if that be so, a very different story is given by Terry {Voy. E. Ind., 1655 (ed. 
1777), 87), who speaks of the wheat of Surat as “more full, and more white 
than ours, of wliich the inhabitants make such pure, well-relished bread, that 
I may say of it, as one sometimes spake of the bread made in the bishoprick of 
Leige, it is panis pane melior, bread better than bread.” So also Fryer {Neio 
Acc. E. Ind. and Pers., 1672-81, 119) mentions the Deccan as possessing “ wheat 
as good as the world affords.” It is, however, significant that Milburn {Or. 
Comm., 1813) makes not the slightest reference to Indian or Eastern wheat, 
though under most commodities he gives importani chapters, such as The Present 
State of the Tea Trade, The Rise and Progress of the Trade in Sugar, etc. 

pecies, Varieties, and Races of Wheat. — The distinction between 
Spring wheat {T. cestiviim) and Autumn wheat (T. hyhermvm) can 
have no importance, since these names do not denote structural differences, 
and, moreover, are interchangeable climatic conditions according to the 
country where grown, and even in the same locality, according to the 
dates of sowings. If gradually changed, the autumn sowings being year 
by year made a little later, and the spring a little earlier, autumn wheat 
may become spring wheat, and vice versd. A wheat sown in the autumn 
in the plains of India, if carried to the temperate Himalaya or to Europe, 
would have to be treated as a spring wheat. 

In point of actual botanical priority, however, the name T. cestivimi 
should be given to both spring and autumn wheats ; in other words, to 
all the wheats that by Lamarck were called T. sativum, and by Villars 
T. vulgar e. 

According to some writers, the assemblage of the so-called true wheats has 
been evolved from cr. monocnceutn (Vilmorin, l.c, 21, t. 156), a plant in- 
digenous to Servia, Asia Minor, the Crimea and the Caucasian area of Meso- 
potamia. As its botanical name implies, it is characterised by the presence 
of but a single seed within the little ear, and its other structural characters place 
it as a form of spelt rather than of wheat proper ; indeed it is often called “ small 
spelt.” It has a pale green colour and a flat, short ear. It is, however, still 
cultivated in Spain, and more rarely in France and Germany. The grain is not 
often used for bread, but rather for mush, and the plant is valued as a cattle 
fodder. The yield is said to be from 25 to 35 bushels an acre. Vilmorin would 
appear not to have been successful in his attempts at crossing this with other 
wheats. Moreover, Hackel and most modern authors regard it quite un- 
connected with the true wheats, and entirely infertile with them. Hackel ac- 
cordingly refers the important grain-yielding forms of Tr^tieuni (apart from 
to the following chief forms: T. woMococoutn, T. suHvttnt and 
T, Having isolated ar. monoeocctim by itself, he then proceeds 

to speak of T. sntivum, ajid observes that under cultivation many rao have 
been produced, of which those with the rachis articulated are most probably 
nearest related to the original stock, whatever that may have been* The brittle- 
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ness of the rachis exists, however, in different degrees, and is correlated with 
the more or less firm closing of the glumes. Hence he isolates the forms of 
X. scttUntm into : — 

(A) Bachis articulated at maturity and grain firmly enclosed by the glumes : 
{a) spikes loose, almost four-sided = or. sutiviim, uar. sjteita,, and (6) spikes 
very dense, laterally compress = T. sativtnn, uar, tUcocertnt. ( = T. aniylennt, 
Seringe, also Vilmorin^ l.c, 21, tt. 152, 154). Two-grained spelt is grown in 
certain parts of Southern Europe and is sown in spring. Its grain is used chiefly 
in the manufacture of starch. 

Both the forms (or groups of forms) thus indicated approximate closely to 
T. Mio'jiococcM'm, however, and according to Be Candolle and other writers^ 
that species may be but the ancient form of the spelt wheats (spelta and 
tiicoecum Just mentioned). 

Spelt wheat (t. spelta, Linn., Vilmorin, Z.c. 20, 146, 148, 150) is, in fact, one 
of the oldest grains, and there are awned and awnless, hairy and glabrous, also 
white, grey and reddish-coloured forms of it. It was in ancient times the chief 
grain in Egypt and Greece and was cultivated everywhere throughout the Roman 
Empire. Its cultivation has been largely discontinued, and, except in Northern 
Spain, is imimportant in Europe. In India its cultivation is met with from 
Sind to Mysore, especially in Bombay. Apparently the first definite intimation 
of the existence of this wheat in India was made by Buchanan-Hamilton, and 
subsequently by myself in the Journal Royal Agricultural Society of England 
(1888, xxiv., 36-8). A long and interesting account of it was published by the 
late Mr. E. C. Ozannein Statistical Atlas of Bombay (an account reprinted by 
Lisboa, List. Bomb. Grass., etc., 1896, 129-30). It is known in India as ifcop/iZe 
(or hhapli), a name which is said to denote the difficulty experienced in separating 
the grain from the husk. It is also called by other names, such as jod, hoUe 
godhi, and pamban. Its value lies very largely in the fact that it is grown during 
the hharif season, all the other wheats being rabi crops. Hamilton speaks, how- 
ever, of two seasons of cultivation in Mysore. It can be profitably raised on 
IDOor soils, where the other wheats could not be grown. Its demands, says 
Hackel, are less, its liability to disease lower, and the grain being firmly retained 
within the glumes, makes it proof against the attacks of birds. According to 
Hamilton, t. monoeoccam (jave godhi) and T. s±teit€t are the two wheats of 
Mysore, and Mollison, in the opening paragraph of his article on wheat (Textbooh 
Ind. Agri,, 1901, iii., 24), mentions t. monococcum as a wheat “ said to be culti- 
vated.” (See Mysore below, p. 1099). 

In this place it may be useful also to dispose of x. jpolonUnnh (Vilmorin, 
t.c, 20, and t. 144) — Polish wheat. It is a very striking species with large com- 
pressed, mostly bluish-green (glaucous) spikes, readily distinguished by its 
empty glumes, which may be one inch long and enclose all the flowers of the 
spikelets. Hackel suspects that it is, perhaps, not a true species, but may have 
originated by culture. But Poland is, how^ever, by no means its native country. 
Perhaps Spain, where it is still cultivated on a large scale, has a stronger claim. 
It is also met with in Italy and Abyssinia, but apparently is not grown in India. 
It much resembles in its long and slender fruit some of the forms of rye, and is 
in fact, often sold under the name of Giant Bye. 

This leads now to the consideration of Hackel’s group — 

(B) Bachis not articulated at maturity, grain visible between the open fruit 

glumes and thus readily falling out. This he distinguishes as x. uar. 

tenaoc, which he further says is referable to four imperfectly characterised rac : 
These may be indicated thus:— 

Empty glumeis distinctly heeled on the upper half, rounded below : 

* Spikes long, more or lees loose in x, sativani, race vulgare (Vilmorin, 
2.0, tt. 28-122). 

** Spikes short, dense, distinctly four-sided in x, saUvtitn , race compactwm. 

2. Empty glumes, sharply heeled at the base i 

Fruit short, thick, not compressed in x, sattvam xaice turgidum (Vil- 
morin, 2.0. 18, tt. 28, 130, 132, 134). 

*’•”*'* Fruit oblong, narrow, somewhat laterally compres d and acute in' 
X. sativum, T&ee durum (VilmoTm, l.c. 19, tt. 136, 138, 140, 142). 

The ra/Ce to which Hackel thus restricts the name vulgare embrac numer- 
ous forms, such as awnless and beardedf tiak^d and hairy, white, bluish and 
reddish spikes. ’ It is perhaps one of the oldest of the modern wheats and the 
hibst valuable hi Europe, America, India and Australia. Sei^e 1 hundred foims 
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of this wheat have been described. They are commonly grouped into red and 
white. The white, as a rule, requires a good soil and a dry climate. The red 
can endure much wet weather, but the red and white forms are interchangeable 
with altered environment. A better classification is perhaps into beardless and 
bearded forms. 

The race compactum — the dwarf or hedgehog wheats (the latter name being Compac- 
given to the awned forme) — is cultivated in the Austrian Alps, Wurtemberg, turn. 

Alsace, Switzerland, Chili, Turkestan and Abyssinia. They are specially adapted 
to stormy regions, and are at the same time profitable on soils where other wheats 
could not be grown. They have short stiff straw. 

The form to which the name turgidum or Rivet Wheat has been assigned Turgidum. 
is generally designated English Wheat on the continent of Europe. It has 
dense, four-sided spikes, the leaves are broader than in viagare and usually 
velvety, and it affords long, rigid, nearly useless etraw^ The grain is generally 
red-coloured, short and thick, with a blunt apex. It is rich in starch but poor 
in gluten, and for bread-making the flour has to be mixed with more glutenous 
wheats. This class of w^heat is largely growm in the Mediterranean countries, 
more rarely in England and Germany. English wheat gives a good harvest, 
but the fioiu’ is poor in gluten and usually greyish in colour. The so-called 
Miracle Wheats (Egyptian wheats) constitute a sub-race under compositum and 
have branched spikes. 

Lastly, the race or group of forms designated durmn comprehends all the Durum, 
hard spring or flint wheats — the Macaroni WTieate. They are recognisable by Spring 
their long, bristling awns, almost solid culms, very hard, pointed, usually vitreous, Wheats, 
rarely mealy gi'ains, and often black awns. Cultivated in the Mediterranean 
countries and Asia Minor, and are most important in Spain and Northern Africa. 

The grain is specially rich in gluten, hence their being largely used in the manu- 
facture of macaroni. 

At the third Hybrid Conference held in London during 1906, Philippe de Viimorm. 
Vilmorin of Paris put the position regarding the origin of the forms of wheat 
thus — “ W^hen my father began, in 1878, cross-fertilisation between the different 
types of wheats, the object he had in view% and wiiich he fully proved, was that 
all our wheats — wdth the exception of Tvitieum tnonovoecmn — came from one 
and the same common origin. In consequence of his experiments, he w'as able 
to base his argument on tw’o w^ell-proved facts, namely : — (1) that the six species 
(T. safivitiiu f Lam., T. tit rgiditm , L., T. tlm'itnif Desf., T, JPolonieum^ L., T. Spelta, Hybrids. 

L., and T. amifieitm, Sennge) of cultivated wdieats can be crossed amongst them- 
selves and give products indefinitely fertile. (2) That on crossing any tw^o of 
these six, the other four may appear among the results.” 

Only the briefest possible abstract has been attempted in the fore- 
going observations regarding the classification of the varieties and races 
of wheat usually adopted by writers on this subject. The student who 
may wish ftiller details should consult Kbrnicke and Werner [Handhuch 
des Getreide haues, 1885, ii,, 209-529), where it will be seen several hundred 
forms are discussed. 

[O/. E. H. Shelton in the Report on the Rust in Wheat Conference (held in 
Brisbane, Queensland, 1894); U.S. Dept. Agri. (Botany) i—Garleton, 

1900, No. 23, 12-30 ; qXbo Macaroni Wheats, Bull., 1901, No* 3 ; 

Scofield, Algerian Durum Wheats, Bull., 1902, No. 7 ; Carleton and Chamberlain, 

Durum Wheats, Bull., 1904, No. 70 ; Lyon, Improv. Quality of Wheat, Bull, 

1905, No. 78; Rept. Third International Conference, 1906, on Genetics (published 
Royal Horticultural Society).] ’ 

Practical Aspects. — From the study of an extensive series of Indian Watson’s 
specimens sent to London, some years ago, the late Dr. Forbes Watson Classified' 
propounded the following classification : — (1) white, soft; (2) white, hard ; 

(3) red, soft ; and (4) red, hard. The vernacular term fissi usually denotes Pisst 
soft wheats, and these are the wheats chiefly exported from India. To a 
certain extent these four groups are cultivated side by side in the same 
district, but on the whole a geographical isolation may he perceived. 

Northern India, for example, produces mainly soft wheats, while Southern 
India and Bengal grow mainly hard forms. The cultivation of the finer 
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qualities of soft wheats would appear to he for the most part comprised 
within the upper basins of the t^ee great rivers — the Ganges, the Indus, 
and the Nerbudda. South of the Nerbudda, the true soft wheats may 
be spoken of as very nearly unknown. The prevalent wheats of the 
United Provinces and of some parts of Bihar and Tirhut are soft white, 
SoftEed. and of the Pan]' ab soft red. Some years ago the late Col. Wace estimated 

that out of the 7 million acres of wheat then in the Panjab, 5 million 
were under soft red wheats. But the soft red extends farther to the south 
Hard Wheats. than the soft white. Hard wheats predominate in the Deccan, Berar 
and some parts of Bengal, and the less valuable form, hard red, extends 
farthest to the south, and is the only wheat capable of cultivation in the 
moist climate of the lower Gangetic delta, in Orissa and in Burma. In 
many parts of the Bombay Presidency, south to Mysore and Madras 
Presidency, an extremely hard red wheat becomes prevalent, namely 
that already mentioned under the name spelt. 

Bengal, Prain (Note on Races of Beng. Wheat, in De'pt Land Rec, and Agri., l.c,) 

discusses the value of the characters based on the consistence of the grain 
— the hard and soft ; also the distinction according to colour — white 
and red ; and lastly, the condition of bearded and beardless grains. He 
finally comes to the conclusion that little reliance can be placed on such 
distinctions taken by ’themselves. He, however, points out that white or 
Broader Leaves, grey wheats, whether soft or hard, have, as a rule, distinctly broader leaf- 
blades than have the red wheats, and adds that in Bengal the wheats 
grown are practically all bearded. Summing up his observation of these 
aspects, Prain comes to the conclusion that Watson’s classification, which 
Soft White. combines consistence and colour of grain, is of practical value. The soft 
white wheats of Bengal are called dudhia ; the soft red wheats, jdmdli ; 
the hard grey wheats, gangdjuli, and the hard red, Tdieri. Mukerji [Hand- 
book Ind. Agri.) mentions fifth and sixth forms, namely joiusa and 
nanhia. 

XT. Prov. In the United Provinces the daudi wheat is spoken of as the finest. 

Mundia. Mundia denotes a white, soft wheat of good quality, which is beardless. 

This wheat is met with here and there : thus Bussell alludes to it in his 
Gazetteer of Damoh as grown in embanked fields, since it requires more 
moisture and is less liable to rust than the bearded wheats. The account 
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given by P. G. Sly of the wheats of Hoshangabad {Rept. Land Rev. Settl., 
1891-1905, 26-7) is probably more or less applicable to the whole of the 
Central Provinces. The principal kinds of wheat grown are 'pissi, soft 
and starchy, white ; j alalia, hard and glutenous, white ; daodia, soft and 
starchy, white ,* saharia, soft and starchy, white ; kathia, hard and gluten- 
ous, red ; and bansi, hard and red. All kinds are bearded, no beardless 
wheat being grown, which cultivators say is because birds attack it more 
freely. At present no less than 80 per cent, of the wheat sown is pissi, 
whereas at last Settlement pissi is described as an inferior kind, little 
sown, jalalia and kathia being grown in about equal proportions^ This 
remarkable change has been brought about by the export trade, pissi 
being in the greatest demand. /aZaZm is still preferred for home con-, 
sumption, because it makes better suji.''^ The cultivation of white soft 
wheats in most provinces of India has greatly expanded with the foreign 
demand. 

G. A. Gammie (Provis. Class, of Ind. TF^ea^ 5 , Lc.) subordinates the 
characters based on the consistence and colour of grains to the presence 
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or absence of a beard. He forms six sections : — two of wKicli are beard- 
less and correspond, he says, to T. hyberniim, Linn, (l.c., tt. i., ii., iii., iv.). 
These would appear to be for the most part white wheats both soft and 
hard, though one of them, the jonaria group, is described as hard red, 
and the illustration shows it to be shortly bearded (certainly not 
beardless). Gammie’s third section he designates as the hdli kushal, 
baJcshi or kahno wheats, which he identifies with T. 2 >^^osrim (lx. t. v.). 
In these, the spikelets are velvety, bearded, and the grains described as 
hard white, yellow or red. The haJcshi wheats are almost confined to 
Bombay, more especially the Deccan, and are not met with in the Konkan. 
Then the fourth and fifth sections are also bearded wheats, which Gammie 
regards as being forms of T. cestiinini, Linn. The former he calls popatia 
wheat (Lc., t. vi.), a form met with mostly in Bombay and the Central 
Provinces, and possessed of hard yellow or hard red grain. The latter he 
designates the daudkkani wheats (l.c. t. vii.) ; these are shortly bearded 
and the grains soft white, hard white or hard red. They are met with 
in the Panjab and, Gammie says, may be viewed as the transitional 
forms between the long bearded and beardless wheats. Lastly, his sixth 
section {l.c., t. viii.) embraces the various forms of kJiapli already discussed 
(p, 1084). These, he says, are awned and have a covered, hard red grain. 
An American correspondent of Gammie’s, it would seem, had identified 
the Bombay khapli to be the same as Emm&r wheat of Siberia — “ a 
variety used to transmit rustproof qualities.” But in 1903, Gammie tells 
us, the khapli “ became decidedly rusted, so that it has now lost its long- 
maintained reputation of immunity.” 

Hybridised and Pedigree Wheat.— improvement of the stock 
of wheat has for many years been recognised as an essential feature of 
rational cultivation. Recent research would seem to show, however, that 
not only better but more immediate and more enduring results are hkely 
to be attained by hybridisation of stock than by the tedious process of 
selection that hitherto has resulted in what are known as pedigree wheats. 
It is, in fact, not enough to know the species and varieties of Triticurn; it 
has become imperative to be able to recognise the races and to successfully 
cross these in directions ascertained to secure the fixation of properties 
of value in direct adaptation to environment. For example, the property 
of certain flours, known technically as strength,” that is to say the 
capacity to afford a large loaf, has been established as a racial character- 
istic that may be secured by the adoption of certain stocks, or by their 
utihsation in hybridisation. At one time it was assumed that strength 
was due to manuring, to methods of cultivation, to soil and climate, or 
to season of reaping, but each and every one of these opinions have 
been tested and found unconnected with the production of '^strength.” 
All English wheats are admittedly deficient, but Red Fife Wheat (among 
others that might be mentioned) has been found not only to possess 
that property, but to preserve it when grown in England, and to trans- 
mit the same when employed in crossing with standard English wheats, 
such as Golden Drop. [Of. Hall, in Journ. Board Agri., 1904, xi., 321- 
33 ; Bept. Confer, on Genetics, Roy. Hort. Soc., 1906, 384.] In a brief note 
hj 'Rowa.Tdi (AgTi. Journ. Ind., 1906, i., pt. iv., 401-3) it is very properly 
urged that the first step toward improvement is to secure uniformity. 
He has accordingly pointed out that in India it is not uncommon to 
find wheat not only grown mixed with barley, gram and other such 
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THE WHEAT PLANT 

crops, but to discover several distinct races of wheat mixed in one ana 
the same field. 

Properties and Uses. — The methods of employing wheat for human 
food in India vary somewhat in the difierent provinces. From the grain, 
three chief kinds of flour are made, viz. suji, maida and aia. The 
first is a granular meal obtained by moistening the grain overnight, 
then grinding it. The fine flour passes through a sieve, leaving the suji 
and bran above. The latter is got rid of by winnowing, and the round, 
granular meal or suji remains. This preparation may be described as a 
form of semolina, and is most easily produced from the hard wheats rich 
in gluten. It is employed in confectionery, and in place of oatmeal in 
making a kind of porridge. The hard white wheats are also valued in the 
preparation of macaroni. Maida and ata may be prepared from the flour 
separated in the preparation of suji by regrinding it and passing it through 
a finer sieve than used formerly, the finer flour that passes through being 
maida and the coarser ata. They are, however, most largely prepared 
without going through the process of separation of suji, the dry grain 
being at once ground and sifted into the two qualities. Maida is the luxury 
of the rich while ata is the flour of the poor and is generally cooked in the 
form of coarse cakes — chapattis — toasted by the side of an open fire. These 
are eaten along with dal and ghi or other relish, and constitute the chief 
food in the wheat-consuming tracts of India. In many localities, however, 
the ata is not obtained from pure wheat but from a mixture of wheat- 
barley or wheat-gram, the two grains being ground in the mixed form— a 
habit that has led to cultivation of the mixed crops already alluded to and 
also to the sale of the mixed grains, a condition by some persons incorrectly 
regarded as deliberate adulteration. In the larger towns of India, bread 
and biscuits, prepared from flour leavened and baked in the European 
fashion, have come greatly into use and seem destined to even more general 
consumption. But the fermenting of wheat flour in the manufacture of 
bread seems to have been unknown prior to the advent of the Europeans. 
The uses of wheat in the arts and medicine need hardly be detailed. 
Wheat starch is, as a rule, too expensive for extended use in India. Like 
that of rice, the gluten mixed with fine lime is employed as a special cement. 

For microscopical results consult Hanuasek {Micro. Tech. Prod. 
(Winton and Barber, transl.), 1907, 37, 334-49). 

Adulteration of Indian Wheat— The opening of the Suez Cana' 
brought India into direct touch with Europe and demonstrated the pos' 
sibility of Indian wheat and other foodstufls being conveyed to Europ( 
in thirty days. Prior to 1870, no mention occurs of India’s participatioi 
in the world’s supply of wheat. And when it did appear in the con 
markets of Europe, it was viewed by many as introducing an undesirabl 
disturbing element which it became necessary to ward off rather than b 
encourage. The delusion that rice was the staple food of India, and, there 
fore, her chief agricultural (food) crop, seems never to have been mor 
rudely dispelled than by the emphatically demonstrated fact that Indi 
not only grew wheat, but was prepared to contest certain markets and t 
land special wheats at a price lower than they could be produced else when 
This was first met by the outcry that, for greed, the better classes of tl 
community were exporting the surplus stocks that formerly were store 
against times of scarcity and famine. ‘When this failed, the tendency i 
uncleanly wheat, instead of being removed by emulation, was stereotypt 
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into '^refraction ” — in other words, percentages of impurity were standard- Ee&action. 
ised as unavoidable and therefore permissible, below which no enhance- 
ment of price was paid but above which deductions were authorised. The 
practical efiect of this system was the payment of freight on mud and Freight on 
the charges for cleaning in Europe, both of which told against India’s 
success as a wheat-supplying country for Europe. Viscount Cross, at a 
meeting held at the India Office in 1889, pointed out that an enormous 
amount of dirt was in this way imported annually and freight paid on it 
as if it were wheat. Assuming an average of 3 per cent, adulteration, that 
would come, on the 1905-6 exports of wheat conveyed to the United senoug 
Kingdom, to half a million cwt. of mud, on which freight and other charges 
had to be paid. Voelcker (Improv. Ind. AgrL, 277-8) and others have 
shown that this state of aEairs is in no way due to bad cultivation nor to 
careless threshing on the part of the Indian cultivators, but is entirely a 
consequence of deliberate adulteration to suit the requirements of the Deliberate 
English corn trade. A similar state of afiairs characterised the American 
wheat trade, since the wheats that first came into Europe contained 
as much as 10 per cent, of prairie oats, rye and other impurities. 

It was sold on a standard of “ fair average quality ” (f.a.q.). But fa.q. 
the American producers soon saw the necessity for reform and turned 
out a clean wheat, and were thus able to establish the standards of 
sale on their own side of the Atlantic. So far, India has failed to 
attain that position, though more than one efiort has been made to 
remedy the evil of adulteration both by the Government of India and 
the Indian merchants. 

In an official dispatch, dated November 29, 1906, the Government Future 
of India sum up the present position and then add that “ The rephes 
received have been considered, and the Government of India now feel 
justified in announcing for general information that, if buyers of 
Indian wheat desire to obtain regular supplies containing not more 
than 2 per cent, of impurities (that term covering all foreign matter 
other than food-grains) the mass of Indian shipments can be made 
on that basis.” 

By the opponents to reform, it has been upheld that Indian wheat is of opponents to 
necessity less pure than the wheats of Europe, America and Australia, 
due to the imperfect methods and appliances of the Natives ; that ac- 
cordingly it has to be washed, and may as well contain 2 per cent, impurity 
as one. But if the shippers are prepared to do the cleaning in India, 
a saving in freight would be effected that might go a long way toward 
covering the cost of cleaning and, moreover. Native methods might 
easily be improved. The demand for pure wheat to be made by the Demand for 
buyers in Europe would accordingly seem the natural and only solution wheat, 
of the present anomalous state of affairs, if the further position be 
not upheld as the ultimate result of the controversy, namely the 
expansion of the milling interests of India and the export of flour in 
place of grain (see p. 1101). 

Seeds found in Wheat— Th-e seeds obtained during Indian wheat creenin s. 
screenings are gram, polygonum, rape and — ^the last being a species 

of which in the Panj 4b is often very prevalent in the wheat- 

fields— especially in the Jhelum districts — and to such an extent as to give 
much trouble to the cultivators. [C/. Howard, .4g'n. t7owm. 1907, 
i., pt. iv.^ 403-5 ; ii., pt. ii., 210.] 
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THE WHEAT PLANT 
CULTIVATION. 

Range of Seasons and Crop Adaptations. — The antiquity of wheat 
cultivation in India can be at once realised by the evident direct adaptations 
of the forms of the crop grown to the varied conditions of soil and climate 
under which produced. As indicative of this wide range of racial adapta- 
tions to climatic and other conditions, the following passage from a paper 
written by me on The Groups and Climatic Conditions of India (Agri. Ledg., 
1895, No. 3, 38) maybe here given : — “ As a result of these considerations 
we have the startling state of affairs that a journey from one extreme of 
India to the other may reveal the cultivators engaged in every stage of the 
operations connected with certain crops, such as preparing the soil, sowing, 
watering the advanced crop, reaping, threshing and carrying the produce 
to market. Por example, were the journey made in June from the Pan j 4b 
to South India, the cultivators would in the north be found engaged in the 
early preparation of the land, for the crop to be sown in September to 
December ; in mid journey they would be seen tending the mature Tcaple 
wheat of the Konkan ; and in Mysore and some parts of Madras Presi- 
dency, the} would be found sowing wheat — a crop that will be harvested 
in September and thus practically at the very time that the great wheat 
crop of Northern India is being only sown.” In general terms it may be 
said wheat cultivation increases on passing to the north, in other words, on 
leaving the humid atmosphere and inundated soils of the south. Indian 
wheat as a whole might, moreover, be spoken of as comprising a varied 
assortment of winter wheats, that is to say, the bulk of the Indian crop is 
sown in autumn and reaped in spring {rdbi crop), but except on the hills 
it has rarely to pass through a winter of frost, so that from the climatic 
standard the Indian wheats might rather be spoken of as spring wheats. 
Frosts are, however, not unknown, and often do much harm as the grain 
is ripening. But unlike the spring wheats of Europe, the Indian crop may 
in general terms be said to ripen with an increasing, not a decreasing tem- 
perature. That is to say, from January onwards the approach is rapidly 
made to the hot season, and by April and May the hottest temperatures 
of the year are usually recorded. This circumstance, so dissimilar from that 
of most other wheat -producing countries in the world, may have much to 
say to the ricey ” character attributed by the trade to the Indian wheats 
as a whole. 

Yield. — The seed is ordinarily sown in October and ripens in three and 
a half to four months — a good average crop would be about 800 lb. to the 
acre. But there may be said to be two subordinate groups, namely dry- 
crop wheats and irrigated wheats. The increased facilities of canal irriga- 
tion account largely for the recent expansion of the area and production of 
irrigation wheats in the Panjdb. The possibilities of the future in this 
direction cannot by any means be regarded as definitely established. 
Irrigation wheat on land liberally manured may yield from 1,200 to 1,600 
lb. an acre. 

Associated Crops. — To a large extent wheat is in India interchangeable 
with other rahi crops, such as linseed or gram, and it is accordingly rotated 
with these and may be sown alone or mixed with barley or gram or with 
intervening rows of mustard or safflower. The value of a rotation with 
leguminous crops is fully understood by the Indian cultivator and uni- 
versally taken advantage of all over the wheat area. Recently Howard 
(l.c, ii., pt. ii., 210) has pointed out that in the Eastern Panj 4b it is 
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•customary to sow senji {Melilottis pm^viflora) among cotton, so as 
to raise a rahi forage crop. It is commonly seen also among wheat 
{Fodder, in D.E.P., iii., 416). 

Diseases. — So mucli has been written on this subject, even in con- 
nection with India alone, that many pages would have to be devoted 
to the subject before anything like a satisfactory abstract could be pro- 
duced. Rust is by far the most important or serious. It is known to 
the Natives as geru, gerwar, or jeru. According to the behef of the culti- 
vators, it attacks the crops only when sown on irrigated land or when 
an undue amount of rain falls or heavy clouds prevail, during the early 
growing stages. For some years the late Dr. Arthur Barclay devoted much 
attention to the study of wheat rust and arrived at many surprising con- 
clusions, one of which may be here stated, viz. that while the barberry 
bush of the Himalaya bears abundantly secidial cluster- cups, which he 
supposed to be those of JPuccinia g7‘anii7iis, the rust of the wheatfields 
is JP. rtihigo-ve7^a {Journ. BoL, 1892, xxx., 46). In the Agricultural 
Ledger (1895, No. 20, 287-98) will be found an illustrated description of 
the two chief forms of the rust, viz. P. graminis and P. 7 mhigo-vera, 
and their various stages of existence. Massee {Texthooh PI. Diseases, 
1903, 247-9) deals very briefly with black rust and crown rust. A few 
years ago the Colonies of Australia held a series of conferences on rust in 
wheat. As a consequence, voluminous reports of the deliberations of the 
Uommissioners were published from 1890 to 1896. These were ably 
reviewed by Prain {Agri. Le^., 1897, No. 16). About the same time 
'Cunningham and Prain published a Note on Indian Wheat Bust {Rec. 
Bot Surv. Ind., i., 99-124), in which they point out that perhaps five species 
of JPiiccinia attack the wheat of the plains of India. They also describe 
an aecidial fungus on Launea, which they suggested may possibly be the 
source of the Shibpur wheat rust. Butler {Dept. Agri. Ind. Bull., 1903, 
pt. i., No. 1) carried the subject a step further by throwing doubt on 
the gecidial fungus of the Himalayan barberries being at all connected 
with wheat rust. He then remarks, “I have found that the common 
Mcldimin on the barberry at Mussourie is not allied to the wheat fungus, 
but is a distinct and remarkable species, accompanied by a Prcd^o-form 
on the barberry itself, and giving rise to witch’s brooms on the attacked 
bushes. The barberry may be entirely left out of account in India.” He 
then points out that the P. rtchigo-vera of Indian writers comprehends 
several species, more especially P. gltirnarvni and P. tHticina. Under 
the former he places the Ferozpur wheat rust and the Mogul Serai 
barley rust of Cunningham and Prain, P. glwmarurrt appears earlier 
than P. graminis, and as far as Indian experience goes, is much more 
destructive to the grain. 

The next paper of importance that appeared in India is that by Butler 
And Hayman, to which is appended a note by Moreland [Mem. Dept. 
Agri. Ind., 1906, i., No. 2, 1-57, tt, i.-v.). This reviews the main facts 
Already mentioned, then pointedly exhibits the issues that remain unsolved 
xegarding the propagation pf rust from season to season (Lc. 10), and in 
the concluding summary speaks of three distinct rusts met with in India, 
viz. JP, graminis (black rust), P, glu arum (yellow rust), and P. 
triticina (orange rust). All three commonly attack wheat, and the 
first two barley also. In conclusion, it may be said that these authors 
aee inclined to accept Eriksson’s theory of hereditary infection in 
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preference to that which involves the discovery of an intermediate 
‘‘ host.” [Gf. Butler, Volunteer Wheat and Rust, in Agri. Journ. Ind., 1907, 
ii., pt. i., 99-100 ; Maxwell-Lefroy, Mem. Dept. Agri. Ind., 1907, i., No. 2.]; 

AREA OF PRODUCTION* — The chief wheats exported from India- 
are the Muzafiarnagar soft white {dudki) and the Bombay and Central 
Provinces hard white (hahshi) above indicated, but the wheats most 
popular within India itself are those produced in the Panjab. With the 
vast majority of the people of India wheat is not, however, a necessity of 
life ; it is indeed rarely if ever eaten by them. Wheat becomes an import- 
ant article of food in the Panjab only. In India as a whole, therefore, 
its cultivation is governed more by external than internal considerations. 
When the markets of Europe give indications of profit, its cultivation 
is immediately increased. But the mere fact of a deWte proportion 
of this foodstufi being produced as an article of export (far from being a 
source of danger) is of the very greatest value to India, since, when the 
necessity arises, exports can be stopped by increased local demand and a 
new source of food thereby rendered available. It is not to be wondered at, 
therefore, that exceptionally good harvests in Europe and America are 
immediately followed by lessened cultivation in India. The efEect of 
famine on wheat exports may also be clearly demonstrated : — The exports 
for the ten years ending 1899-1900 averaged 12| million cwt. ; in 1900-1, a 
year which followed a serious famine, the exports were only half a million 
cwt., and two years later (1903-4) they expanded to 26 million cwt. If 
wheat displaces any crop it would be cotton, certainly not the food-grains 
of the people. Eew cultivators are likely to be found so ignorant as to 
grow the millets on the rich lands on which alone wheat and cotton can be 
successfully produced. The best lands have always been devoted to rent- 
paying crops, that is to say, to export crops — such as oil-seeds, wheat and 
cotton — and only during times of famine would these lands be thrown 
under the millets and other necessitous food crops. 

From these and such like considerations it may readily be understood 
that the area in India (British and Native States) normally under wheat 
manifests extreme £uctuations. Thus in 1891-2 it was 27,032,772 acres 
with a production of 6,093,741 tons of wheat ; in 1893-4 it stood at 
28,716,735 acres with 7,268,982 tons ; in 1895-6 it had fallen to 24,071,320 
acres with a production of 5,380,342 tons. Then it rose in 1898-9, and in 
the very next year, 1899-1900, fell to 18,687,782 acres with 5,357,142 tons. 
For the three succeeding years it fluctuated around 23 million acres, 
and in 1903-4 suddenly expanded to 28,413,743 acres with 9,641,145 tons ; 
and in 1905-6 stood at 26,226,200 acres with a production of 8,560,34C 
tons. The Final Memorandum for 1906-7 estimates the area at 29,444,20C 
acres, but the yield at only 8,508,040 tons. 

The provincial distribution of these acreages may now be discussed 
The Pan JAB (including the North-West Frontier Province) heads the lis 
with its lowest area (in recent years), namely 6,223,600 acres in 1891-2 
and its highest record, 10,184,200 acres in 1906-7, with a production o 
3,588,100 tons. During the past six years it has shown an average of ove 
8|- million acres imder the crop, and has manifested on the whole a stead; 
expansion. Then follow the United Peovinces, which normally fluctuat 
between 6 and 7J million acres. The Central Provinces stand next i 
order, with a normal area of from 2 to 3 million acres and Berar addin 
about half a million more. ; Then comes Bombay with from 14 to 2 millio 
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acres, while Sind and its Native States add to the Bombay Presidency 
about half a million more acres. Lastly Bengal (including Eastern Bengal) Bengal, 
normally possesses about 1-J million acres. Except in the Pahjab, 
therefore, the area in the other provinces cannot be regarded as giving 
any indication of expansion. 

The Native States have collectively about 5 million acres under Native states, 
wheat. The Final Memorandum issued by the Commercial Intelligence 
Department estimates their area for 1906-7 at 5,176,000 acres, with a 
production of 1,048,540 tons. The largest proportion is in Hyderabad and 
Rajputana, which each have on an average 1 million acres, while Central 
India has approximately 2 million acres. Included under these areas men- 
tion may be made of Gwalior, which during the past five years has had 
from 298,872 to 726,674 acres under the crop ; Bhopal in 1905, 419,766 
acres; Indore, 287,681; Bandelkhand, 215,468; Bhagalkhand, 289,128 acres; 
and, lastly, Kotah has annually from 100,000 to 300,000 acres of wheat. 

Panjab and North-West Frontier. — One-third of the total cropped Panjab. 
area of the Panj^b is usually under wheat, an area which represents about Area. 

29*3 per cent, of the total wheat area of British India. According to the 
Agricultural Statistics, the actual wheat area in the Panjab in 1904-5 was 
7,681,700 acres and in the North-West Frontier 821,586 acres, the yield 
having been 3,122,900 tons. In 1905-6 the total area for the two provinces 
was 9,596,700 acres and the yield 3,790,000 tons, while the Final Memo- . 
randum for 1906-7 estimated the area and yield, as already mentioned, at 
10,184,200 acres and 3,588,100 tons. As representative of distribution, 
it may be added that during 1904-5 the following districts in the Panjab Districts, 
had each over 300,000 acres of wheat: — LyaUpur, 591,818; Fero 2 pur, 

565,433 ; Lahore, 438,360; Attock, 407,768; Sialkot, 396,837 ; Gujranwala, 

363,367 ; Amritsar, 350,397 ; Shahpur, 342,483 ; Gurdaspur, 330,586 ; 

Jhelam, 325,793 ; Gujrat, 310,725 ; and Multan, 305,051. In the North- 
West Frontier the areas are smaller, the chief being — Peshawar, 299,347 
acres ; Bannu, 209,136 ; and Hazara, 122,068. 

The crop is sown on what are known as rausli and rohi lands ; the SoUs. 
former are light, easily pulverised loams, very prevalent in Upper India ; 
the latter, rich well-drained soils approaching what is known as ddJcar. 

Dakar proper is as a rule too heavy and not sufficiently drained for wheat. 

The crop occupies the soil for about six months— the first sowings are Seasons, 
made by the middle of October, and the harvest operations are completed 
by the latter end of May. The systems pursued vary to some extent 
locally, but mainly in consequence of the nature of the soil and source of 
water supply. The following particulars horn Hoshiarpur District 

Gazetteer {1^0^, 93-5) is representative of the PanjAb generally. The nace chiefly 
common wheat grown is a reddish bearded variety called kdthi, the kind 
most commonly used for mixtures with gram and other crops. “ The 
number of ploughings given to wheat varies according to the crop that 
precedes it. If it follows maize, the time for ploughing is short, and not piougMngs. 
more than three or four can be given. If the two-year course is followed, 
continuous ploughings can be given for ten months; but even so, the 
ajority of farmers do not plough more than eight or ten times. The 
best time for sowing is from the middle to the end of October, but wheat 
can be sown up to the end of December. In the riverain villages the land 
is often not dry enough to sow till November, and if the seed is sown too Late so * . 

early it is’ eaten by a small grasshopper called The- subsequent 
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Weeding. Operations are simple. TLe field sliould be occasionally weeded in 
November and December. After December, nothing need be done be- 
sides the protection of the crop from stray animals till it is ripe in April. 
Harvest. About the middle of April is the proper time to begin reaping the wheat 

harvest.” 

Seed to Acre. “ The quantity of seed used is half a maund per acre, but a good deal 

depends on weather conditions at the time of sowing, and also on the 
class of soil. The average outturn varies much from tract to tract. Ex- 
tensive crop experiments were carried out for five years during the Eirst 
Xieia. Revised Settlement, and the results seem to show that in the best plains 

Tahsils, the average produce is 8 to 9 maunds an acre ; in Dasuya 
about 7 maunds ; and in the hills only 4 maunds.” Of course the 
difierence is enormous between the outturn of the best land, highly 
manured, 12 to 14 maunds, and that of the poorest sandy soils or badly 
manured land, 6 to 9 maunds. In the light soils of Kandi the yield 
falls in bad years to 3 or 4 maunds per acre.” 

Averages. According to the Agricultural Statistics, the average yield per acre 

in the Panjab for a period of five years ending 1901-2 was 935 lb. irrigated 
and 642 lb. unirrigated land, and in the North-West Frontier, 883 lb. on 
irrigated and 563 lb. on unirrigated. In the Pan]Ab the largest yields were 
obtained in Gurdaspur, Amritsar, Jalandhar, Ferozpur, Delhi, Ludhiana, 
Lahore, Ambala and Mianwali ; and in the North-West Frontier in Dera 
Ismail Khan, in all of which average yields of over 1,000 lb. (12 -I 
maunds) per acre have been recorded on irrigated lands. 

[Cf. Wace, Panjah Wheat (Panjdb Govt, publicat.), 1884 ; Diet. Qaz, ; Eepta. 
Oper. Dept. Land Eec. and Agri. ; Settl. Repts. ; Repta. Agri.-Hort. Gardens, 
Lahore ; Howard, Weeds in Panjah Wheat Fields, Agri. Journ. Ind., 1906, i., 
403-5,] 

XJ. Prov. United Provinces. — The crop is very important in these provinces, 

ordinarily occupying about one-fifth of the net cropped area, an amount 
which on an average of the five years ending 1904-5, represented 27*9 
per cent, of the total wheat area in British India. According to the 
Area. Agricultural Statistics, the area in Agra in 1904-5 was 5,533,542 acres 

and in Oudh 2,197,224 acres, giving a total of 7,730,766 acres. The 
outturn for the same year was estimated at 1,897,000 tons. In the Final 
Memorandum on the crop for 1906-7, the area is stated to have been 
yield. in 1905-6, 6,478,900 acres and the yield 2,428,700 tons ; and in 1906-7, 

7,039,100 acres and 2,164,500 tons. In Agra the largest areas are usually? 
Districte. ill "til® Meerut and Rohilkhand Divisions. In the former, Meerut districi 
had 383,916 acres in 1904-5, Saharanpur 355,272 acres, Muzafiarnapui 
276,864 acres, Bulandshahr 258,377 acres, and Aligarh 229,100 acres 
in the latter (Rohilkhand Division), Moradabad had 383,555 acres, Budaur 
344,345 acres, Shahjahanpur 276,703 acres, and Bareli 222,895 acres 
In Oudh — Lucknow Division — Hardoi had 320,938 acres, Sitapur 269, 83^ 
acres, and Kheri 221,264 acres. In Fyzabad Division, Gonda had 277,48 ' 
acres, and Bahraich 247,823 acres. 

No general statement regarding cultivation has been published sinc< 
the Field and Garden Crops appeared, but the annual reports of the Cawn 
pore Experimental Farm and the bulletins issued by the Agricultura 
Department contain much valuable information, especially regardin; 
Edbi Crop. the experimental manuring of wheat. The crop is entirely a rabi one 

seasoDs. being sown at the end of October or beginning of November, and cu 

in March and April. According to Duthie and Fuller, it is grown o; 
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almost every soil, except tlie lightest sands, but a rather heavy loam is 
considered best. The better class of wheat-fields are manured every 
second or third year, and the land is sometimes prepared by herding 
sheep on it. As a rule, wheat is sown only on land that has lain fallow 
during the preceding Icharif (known as chaumds or pural), but in highly 
manured lands near village sites it occasionally follows maize. No par- 
ticular rotation is known to be pursued, but in tracts where cotton is 
widely grown, wheat is generally said to follow. In the Meerut district 
an elaborate rotation is practised in which wheat is grown only twice in 
five years. On an average the land is ploughed about eight times before 
sowing. The seed rate is said to vary from 100 to 140 lb. per acre. After 
sowing, the field is divided into irrigation beds. If the soil is sufficiently 
moist in October to allow of the seeds germinating properly, the necessity 
for irrigation will depend on the occurrence and extent of the winter rains. 
Should the soil be too dry for germination, a \vatering (called paleo) is 
given before sowing. As a rule, three or four waterings are said to be 
ample even in the driest localities. As regards outturn, it has been esti- 
mated that 15 maunds per acre for wheat grown alone, as also for wheat- 
barley, and 13 maunds for wheat-gram, are the lowest averages which 
could be taken. According to the Agricultural Statistics, the average 
yield for the whole province for the five years ending 1901-2 w^as 1,250 lb. 
(15 maunds) per acre for irrigated wheat, and 800 lb. (9*75 maunds) per 
acre for unirrigated. The largest average yields during that period were 
obtained in Bidandshahr andBahraich, viz., for irrigated wheat, 1,300 lb. 
per acre, and in Bahraich and Naini Tal, viz., for unirrigated, 1,050 lb. 
and 1,000 lb. respectively. 

[Cf. Wright, Bept. on Wheat Cult, and Trade in U. Prov., 1878 ; Duthie and 
Fuller, Field and Garden Crops, 1882, i., 1-8, tt. 1-2 ; Leather, Exper. on Wheat 
and Maize, Dept. Land Pec. and Agri. U. Prov. Bull., 1900, No. 9 ; also Exper. 
on Growth of Wheat (a) with Green Manure (6) in Pot. with Legum. Crops, No. 10 ; 
Moreland, Australian Methods of Test, and Improv. Wheat, in Agri. Ledg., 1901, 
No. 2, 11-31; Nevill, Dist. Gaz. U. Prov., 1903-6; Numerous Pepts. of Exper. 
conducted at Gawnpore Exper. Farm', also Pepts. Govt. Bot. Gard., Saharanpur, 
and Hort. Gard,, Lucknow. 1 

Central Provinces and Berar . — In these provinces wheat occupies 
about one-eighth of the total cropped area, a figure that represents 11*4 
per cent, of the total wheat area of British India. The actual area in 
1904-5, according to the Agricultural Statistics, was 3,070,421 acres in the 
Central Provinces, 427,236 acres in Berar, and estimated yields 751,900 
tons and 80,000 tons. The Final Memorandum on the crop for 1906-7 
states the combined area and yield to have been in 1905-6, 3,443,800 
acres and 834,400 tons ; and in 1906-7, 3,689,800 acres and 904,700 
tons. According to the figures for 1904-5, the districts with largest 
areas expressed in acres in the Central Provinces were Hoshangabad, 
424,588; Jabbalpur, 362,354; Saugor, 332,788 ; Seoni, 261,674; Nag- 
pur, 214,258 ; Chhindwara, 197,767 ; Damoh, 191,511, etc. In Berar 
— -Bulddna, 145,582; Basim, 98,862; Amraoti, 67,429, etc. 

The system of cultivation is practically the same as that pursued 
in the heavy black soils of Bombay (see below). Unlike the United Pro- 
vinces and Pan] 4b, manure and irrigation are here unimportant. For 
ordinary wheat cultivation, preparatory operations commence in April 
or May and the field is ready for sowing by October. The seed rate 
varies from 80 to 120 lb. per acre. The crop is left entirely to itself till 
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harvest in the beginning of March. A different system is pursued in a 
tract of country which includes a considerable portion of the Jabbalpur 
and a small portion of the Narsinghpur and Seoni districts. The fields 
are surrounded with banks, and rainwater is allowed to accumulate in 
them. The water is let off at the beginning of October, and the seed is 
then drilled in without any preliminary preparations. The average 
outturn for the province for the five years ending 1896-7, according to 
the Agricultural Statistics, is estimated to have been 925 lb. per acre for 
irrigated wheat, 570 lb. for unirrigated. Beturns for irrigated wheat are 
•given only for Betul, Chhindwara, Nagpur and Nimar. 

The method of cultivation pursued in Berar differs but little from 
that in the Central Provinces. It is sown in October and reaped in 
Eebruary, and is cultivated in rotation with other crops. The Agricultural 
Statistics give an average yield, for a period of five years ending 1901-2, 
of 687 lb. per acre. 

[(7/. Land Rev, Settl, Repta. ; Nagpur Exper. Farm Repts . ; Fuller, Note 
on Outturn of Land under Principal Crops in C, Prov., 1894, 4-10 ; Russell, 
Diet, Oaz., 1906, A, 87-90, 101-2, 105-7 ; Clouston, Man. Exper, with Wheat 
at Nagpur Exper. Farm, in Agri, Journ, Ind., July 1906, i., pt. iii., 205.] 

Rajputana and Central India . — The returns published annually in 
the volume of Agricultural Statistics would appear to give actual areas for 
which definite surveys have been made. The figures, on the other hand, 
published by the Commercial Intelligence Department would appear to 
be forecasts and estimates. According to the former, the area in 1904-5 
in Central India and Bajputana (viz. Gwalior, Jaipur, Bikanir, Marwar, 
Tonk, Alwar, Kishengarh, Bharatpur, Jhalawar and Kotah) came to 
1,277,872 acres, with Ajmir-Merwara adding 17,167 acres. According to 
the latter (the Commercial Intelligence Department), particulars of other 
States are afforded, and thus manifest larger areas, viz. — 2,171,019 acres 
in Central India and 1,023,773 acres in Bajputana, with yields of 
472,658 tons and 188,981 tons respectively. Accordingly, if we accept 
the areas given in the estimates for Central India and Bajputana as 
approximately correct and add to them the area for Ajmir-Merwara from 
the Agricultural Statistics, we would obtain a total of 3,211,959 acres 
under wheat in 1904-5. The Final Memorandum on the crop for 1906-7 
states the area to have been in 1905-6, 1,852,100 acres with a yield of 
420,600 tons in Central India ; 604,000 acres and 145,000 tons in Baj- 
putana ; and in 1906-7, 2,895,000 acres and 639,800 tons in Central 
India ; and 810,000 acres and 215,000 tons in Bajputana. In Central 
India the most important districts are Gwalior, Bhopal, Indore, Bandel- 
khand, Bhagalkhand and Bhopawar ; and in Bajputana — Kotah, Jaipur, 
Tonk and Bharatpur. 

There is little information regarding cultivation available beyond 
the facts given above. The climate and soil closely approximate to the 
Panjab on the one hand and to the Central Provinces on the other, and the 
wheats are accordingly similar. In Ajmir-Merwara the best land is said 
to be selected for wheat, generally near a tank or well. To obtain a full 
crop, the land is fallowed during the rainy season (June to September), 
and is ploughed two or three times. Sowing begins about the end of 
October and lasts till the end of November, the crop being reaped in 
April. The quantity of seed sown is said to be about 2 bushels per acre, 
and the outturn, if the crop be manured and irrigated, is about 34 bushels, 
o bay and The area in the British districts of Bombay and 


1096 



WESTEEN INDIA 

Sind represents about one -eleventh of the total net cropped area of the 
Presidency, or about 7-2 per cent. (Bombay), and 1-9 per cent. (Sind) of 
the total wheat area in India. The areas in 1904-5, according to the 
■Agricultural Statistics, were 1,749,182 acres in Bombay, 491,413 acres 
in Sind. The Final Memorandum for the same year, issued by the 
Department of Land Eecords and Agriculture, estimates the area in the 
British districts of Bombay at 1,611,197 acres, and in Sind at 479,629 
acres, while in the Native States the area is stated to have been 535,444 
acres, giving a total (including Native States) of 2,626,270 acres. The 
total yield is estimated at 469,134 tons. The Final Memorandum for 
1906-7 states the area and yield to have been in 1905-6, 1,975,353 acres 
-and 471,357 tons ; and in 1906-7, 2,219,763 acres and 504,827 tons. The 
largest areas, expressed in acres, in the British districts of Bombay in 
1904-5, were Khandesh, 393,815; Nasik, 271,091; Ahmadnagar, 243,630; 
Dhdrwdr, 243,262 ; Bijapur, 144,328 ; and Ahmadabad, 100,708. In 
Sind, Thar and Parkar, 122,165 ; Sukkur, 118,421 ; and Larkhana, 114,930. 
In the Native States, Kathiawar, with an acreage of 241,932, is the 
largest area. 

Lisboa (Bomb. Grass., 1896, 130-1) makes some interesting remarks 
regarding the wheat area in Bombay. He states that the wheats gromi 
■are not largely in demand in England, and further that there is little 
prospect of the area being materially increased. He argues, accordingly, 
that the growth of wheat is not so greatly influenced by the prices 
TuHng in Europe as some suppose. Being a late-sown crop (October) 
its area rather depends on the amount of suitable land available after 
•cotton and the early cereals have been provided for. Moreover, as there 
-are not extensive areas of land now uncultivated that are fit for wheat, he 
holds that the extension of railways in the Presidency and the brisk export 
•demand will not have such an effect in encouraging the growth as some 
writers allege. Nevertheless, since 1896 the wheat area of the British 
districts of Bombay has, if anything, steadily improved. 

The methods of cultivation pursued in the Presidency have been 
fully discussed by Mollison (Textbook Ind. Agri., 1901, iii., 25-8). It is 
extensively grown as a dry crop on deep, black, moisture holding soil. 
The finest dry crop lands of the Presidency are along the Tdpti in 
Khandesh, in the plains of Kopergaon and along the Godavery in Ah- 
mednagar.” As an irrigated crop it does best on lighter soil. “ Medium 
black soil, so common in the Deccan, is very suitable.’’ The dry crop 
is either grown alone or with subordinate rows of safflower. In Panch 
Mahdls, wheat and gram are grown together. Irrigated wheat is usually 
unmixed. The dry crop is grown continuously in some parts of Ahmed- 
nagar, Ahmedabad and Nasik. In the cotton districts of Khandesh, 
Dhdrw^r, Broach, etc., it is rotated with cotton and judr. In the deep 
black soil which borders the Tapti in Khandesh, it is rotated with linseed 
.and gram. In the Panch Mahals on land brought under tillage during 
recent years it follows a kharif crop of maize, the land being double cropped 
^annually.” 

In the case of dry-crop wheat, preparatory tillage begins usually before 
the rains, and the soil is worked into a friable condition so that it may 
readily absorb the monsoon rain which falls in June, July and August. 
It is not often manured, but if manure be given, it should be applied 
in August or September and mixed with the soil by a light ploughing. 
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It sLonld be sown in October, and the seed for dry-crop wheat is always- 
drilled. The rate varies from 40 to 55 lb. per acre. Irrigated wheat, on 
the other hand, “ is sometimes broadcasted, sometimes drilled and oc- 
casionally sown by hand in the furrows behind the plough.” The seed 
rate is higher than for dry wheat ; “ 70 to 80 lb. per acre are ordinarily 
sown, and in the case of spelt wheat in husk, 100 lb.” After sowing, the 
crop requires little attention beyond regular irrigation. 

The outturn of grain varies much with the season. A well-managed 
irrigated crop produces about 2,000 lb.” (24*4 maunds) “ grain and over 
a ton of straw, whilst a good dry crop will not often exceed 1,000 lb. of 
grain and about the same weight of straw. 600 to 650 lb. grain per acre 
probably represent a full average crop in an ordinary year from deep, 
black soil, cultivated in the ordinary manner.” 

The cost of cultivating dry wheat in Khandesh, Mollison estimates at 
Es. 12-7a. per acre. 

Sind may be said to be intermediate between Bombay and the Panjib 
as regards wheat cultivation. In parts of the country, the methods of 
cultivation, the nature of the soil and the character of the wheats are 
similar to those in the Pan jab, but in other parts an approximation to 
the wheats of Northern Bombay is seen. The Sind wheats are generally 
said to be superior to those of Bombay, and possess a larger proportion 
of soft white forms. Most of the Sind wheats are, as in the Panjib, 
repeatedly watered or flooded during their growth. A dry crop is, how- 
ever, raised on lands that are inundated during the rains. Por a period 
of five years, ending 1901-2, the average outturn in Sind, according to 
the Agricultural Statistics, was 1,066 lb. per acre. 

[Cf. Monteith, Wheat Cult, in Bombay Pres., Qovt. Puhlicat. Rev. Dept., 1883, 
No. 505 ; Lisboa, l.c. 128-34 ; Rept. Director Bot. Surv. Ind., 1902, 8 ; Crop 
Exper., Bomb. Pres . ; Repts. Dept. Land Rec. and Agri. ; Exper. Farm Repts., 
Poona, Manjri, e^c.] 

Bengal. — The area in 1904-5 (including Eastern Bengal), according to 
the Agricultural Statistics, was 1,455,500 acres, which gave a yield of 444,100 
tons. This represents only about 2 per cent, of the net cropped area 
of the province. The Final Memorandum on the crop for 1906-7 states 
the area and yield in Bengal (excluding Eastern Bengal) to have been 
in 1905-6, 1,248,300 acres and 396,600 tons ; and in 1906-7, 1,402,600 
acres and 388,700 tons. The districts of the Patna Division ordinarily 
contain about one-half of the total area, amounting, in 1904-5 to 746,300 
acres, and those of Bhagalpur about one-third, or 422,100 acres in 1904-5. 
The areas in the other divisions were : — The Presidency, 120,900 acres ; 
Bajshahi, 113,600 acres ; Chota Nagpur, 36,000 acres ; Bard wan, 14,000 
acres, etc. According to the Agricultural Statistics, the average yield 
has been fixed provisionally at 12 maunds or 984 lb. per acre for the 
Bihar districts, lOJ maunds or 861 lb. per acre for the Bengal districts, 
and 451 lb. per acre for the districts of Chota Nagpur. 

Mukerji states that a clay-loam, easy of irrigation, situated in a 
dry locality, is the best soil to choose for wheat” ; and again, “ The 
best crops of wheat are grown on land mainly brought under canal irri- 
gation.” The land should be prepared for sowing as soon as possible 
after the rains are over. Sowing should be made when cold weather has. 
been established, say, in November. In rocky and laterite soils, sowing 
should be done earlier, about the 20th or 25th October, or even earlier still 
if the rains cease in October. About 100 lb. of seed are used per acre, but 
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Mukerji thinks that is too much and that 50 lb. should suffice. After 
sowing, the field should be laid out in irrigation beds, and one or two 
floodings given. One hand-weeding should be done within ten days 
after the flxst watering, and two hoeings may be subsequently given. The 
crop is harvested when the grain is quite ripe. Mukerji estimates the Harvest, 
cost of cultivation at Es. 26 per acre and the value of a crop con- cost, 
sisting of 12 maunds grain and 16 maunds straw at Es. 37-8, giving a 
profit per acre of about Es. 11. 

{Gf. Grierson, Bihar Peasant Life^ 1885, 213-4 ; Cult, and Trade of Wheat 
in India, Beng,, 1886 ; Basu, Agri. Lohardaga, 1890, pt. 2, 30-2 ; Mukerji, 

Handbook Ind. Agri., 1901, 237-45 ; Admin. Rept. Beng., 1901-2, 14-5 ; Boy, 

Crops of Beng., 1906, 31-42 ; O’Malley, Beng. Dist. Gaz., 1906, i., 49, 54 ; ii., 

80-1 ; iii., 109 ; Repts. Dept. Land Rec. and Agri. Beng. ; Dumraon and Sihpur 
Bocper. Farm Repts.] 

Eastern Bengal and Assa . — -Wheat is a very unimportant crop in astern 
Assam. The area returned for 1904-5 was 10,012 acres, practically the Bengal 
whole being in Go41pdra. The Final Memorandum on the crop for 1906-7 Assam, 
states the area and yield in the new pro^dnce of Eastern Bengal and Assam Yield, 
to have been in 1905-6, 159,800 acres and 50,000 tons ; and in 1906-7, 

168,700 acres and 44,000 tons. Cultivation in Assam as yet is almost 
entirely of an experimental nature. An account {Reft. Dept. Land Rec. 
and Agri., 1904, 20-1) of some of the experiments made in 1903-4 in 
Manipur and certain localities in Cachar and the Assam Valley is given. 

“ In Manipur,” it is stated, one of the four experiments made gave 
a very successful result, the yield being no less than 2,140 lb. of grain ^ 
to the acre,” but in the other localities they generally proved a failure. 

Summarising the experiments, it is said that wheat will undoubtedly Pro ■ es weu. 
thrive and give a good yield in Manipur ; it promises well in the Naga 
hills, but the people need to be educated to appreciate and tend the un- 
accustomed crop. The same remark apphes to Nowgong and Kamrup, 
and there is a fair prospect of success with wheat in these two districts.” 

The area in Eastern Bengal does not usually much exceed 1.50,000 
acres. Taking Eastern Bengal and Assam together, they may be said 
normally to possess a wheat area equivalent to 1 per cent, of the total 
wheat area of British India. 

Madras and Mysore. — Wheat is unimportant in the Madras Presi- adras 
dency, and occupied only 15,276 acres in 1905-6. In Mysore the 
corresponding area was 1,178 acres, and according to the Final Memo- y^ore. 
randum there were in 1906-7, 4,600 acres. The largest tracts are in Karnul, Districts. 
Bellary, Kistna, Guntur, Cuddapah, the Nilgiris, Anantapur and Madura. 

In Mysore, Chitaldrug and Shimoga are the most important districts. A 

brief statement of Mysore is given in the local Gazetteer (1897, i., 129-30) 

by B. L. Eice, compiled largely from Buchanan-Hamilton. Two kinds Two Xinds, 

are said to be cultivated, jave godhi (affirmed to be T. monococcum) 

and hotte godhi {T. Spelta). Eice tells us that in Kolar jave godhi 

(whatever species it may be botanically) is sown broadcast in May- 

June, after Sequent ploughing, and the crop ripens in three months. In s ons. 

the black clay of Madgiri, jave godhi is also the most common crop. In 

Sira, when there is a scarcity of water, both jave and hotte are sown on rice- 

lands. A small quantity of jave godhi is raised near Periyapatna on fields 

of a very rich soil, from which alternate crops of hadale [Cicer arietinum) notatjon. 

and of wheat are taken. Near Narsipur Aofte gfodfti is grown, and there are 

two seasons for its cultivation, known as hain and har. When the rains 
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set in early, the har season is preferred, because the wheat is more 
productive and it may he followed by cotton. When the rains are 
late, the hain wheat is taken after kadale. The cultivation is the 
same as for the kar crop, only the season is difierent. In the Jiain crop 
the produce is said to be only about one-half of the kar crop {Mysore 
Gaz., Lc.). 

Bur a, — The area in 1905-6 was 35,178 acres, all in Upper Burma. 
The most important district is Sagaing, which had 24,361 acres in the year 
in question, while smaller areas are found in Kyaukse, Minbu, Mandalay 
and Lower Chindwin. The subject of wheat cultivation in the Southern 
Shan States and in Burma is fully discussed by a writer in Capital (Sept. 20, 
1906, 587-8 ; Oct. 18, 749-50), who afords much useful and practical in- 
formation which deserves careful consideration. He there states that 
“ experimental cultivation with the object of ascertaining whether wheat 
could be grown as a staple crop was begun as early as 1888-9, and the 
results tend to show that this crop can be successfully grown in the Upper 
Chindwin district, the Pyinmana Sub-division of the Yamethin district, 
in Magwe, Maymyo and in the Chin hills. Wheat also succeeded on the 
river silts in the Toungoo district in Lower Burma, but the outturn was in 
every case poor.” 

The efiorts made by A. H. Hildebrand to establish wheat cultiva- 
tion in the Southern Shan States have been repeatedly told in official 
publications {Ee^ts, De'pt. Land Eec, and AgrL Burma). 

The Agricultural Statistics give the average outturn of wheat in Burma, 
for a period of five years ending 1901-2, as 635 lb. for the province as a 
whole. Separate returns are shown for Mandalay, Sagaing, Minbu and 
Kyaukse, and these range from 320 lb. in Mandalay to 800 lb. in Minbu. 
It has sometimes been affirmed that Burma was to India a great granary. 
It certainly produces an immense amount of rice, which is mainly ex- 
ported but of course is available should India require it. That it could 
similarly afiord a large supply of wheat may very possibly be found to turn 
more largely on the deficiency of labour supply than on defective climate 
and soil. 

MANUPACTURBS- — For the minor uses of wheat straw see p. 116. 
Very little can be recorded regarding the indigenous industries of milling 
wheat and producing flour. Loaf -bread (p. 1109) is now produced in 
the larger villages and towns, and in some few localities (such as around 
Delhi) the baldng of biscuits, specially designed to meet the growing de- 
mand for imported goods of that nature, seems to be fairly successful and 
to give promise of a great future. In other parts of India, as for example 
the towns of Gujarat, the manufacture of macaroni is well understood 
and fairly largely practised. The use of flour in the production of certain 
sweetmeats has originated a demand for the commodity. In the Panjdb, 
as already mentioned, wheat becomes the staple food and is consumed in 
the form of large cakes cooked over the open fire. All over India, there- 
fore, the chakkiwala or grinder may be met with plying his craft, either by 
employing women to work the ordinary hand-miU {cJiakki) or, where a fall 
in the water-level can be obtained (as for example on the hills), by using 
the water-driven flour mill. But in addition to such indigenous methods, 
within the past twenty years or so flour mills after the most ilnproved 
European fashion have been established and very superior fl,our may now 
be procured everywhere, and of such quality as to have checked the imports 
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of the foreign article. In a further paragraph, particulars will he found 
of the imports and exports of flour, but it may be added that the 
^owth of the Indian flour traffic is one of the most encouraging 
indications of the birth of industrial enterprise. So far, the exports 
of Indian flour have gone to Indian Ocean ports, but the day is per- 
haps not far distant when the problem of the exports of clean versus 
adulterated wheat may be solved, as already stated, by the export of 
flour (see p. 1089). 

Flour Mills. — According to the Financial and Commercial Statistics 
(1906, 399) there were 42 mills, emplojdng 3,016 persons in 1904, but the 
statement is said to be defective. These were distributed thus : — The 
Panjdb 21, with 1,281 employees ; Bengal 9, with 755 employees ; Bombay 
4, with 562 employees ; United Provinces 4, with 273 employees ; Madras 
2, with 58 employees ; Sind and the Central Provinces, 1 each, with 52 
and 35 employees respectively. 

INDIAN TRADE IN WHEAT AND FLOUR. 

For many years it was an accepted belief that Indian wheat appeared 
on the markets of Europe chiefly in order to supplement deficiencies. In 
1899, the author of The Wheat Problem (Sir William Crookes) practically 
excluded India from (Consideration in his study of the world’s supply, on 
the ground of the insignificance of the surplus available for export. In 
a most emphatic manner that view has been disproved by recent returns. 
In 1904, for example, India actually headed the list of countries that con- 
tribute towards England’s demands — a circumstance that at once placed 
it in an altogether new position, notwithstanding that the very next year 
it fell far short of its record. But what it did one year may be repeated 
and even exceeded. The explanation of this new state of affairs may 
be learned from a study of the causes that have brought about India’s 
extended wheat production- Nearly 75 per cent, of the wheat grown 
is raised in the Panjab and the United Provinces. And in these pro- 
vinces vast tracts of fertile land have been brought under cultivation, 
through the improved and increased canal and well irrigation accom- 
plished by the Indian Government. Indeed fully half the wheat area 
of the provinces named is ordinarily under irrigation wheat. Howard 
{Note Prod, of^ Wheat, in Agri. Journ. Ind., 1906, i., pt. iv., 399-401) 
regards the irrigation wheat as securing the internal consumption and as 
thus releasing a large proportion of the dry crop for export. The ex- 
pansion of the irrigation wheat area is, therefore, a matter of superlative 
importance to the British Empire, in addition to being of vital interest to 
India itself. 

Prices of Wheat in India. — These are expressed by the number of 
seers (=z= 2 lb.) procurable for Es. 1“(= 4(Z.). A higher figure, therefore, 

denotes cheap wheat (more being obtainable), and a low figure dear wheat. 
It is perhaps only necessary to select three centres, Calcutta, Bombay 
and Delhi, to exemplify the fluctuations in price. During the twenty years 
ending 1905, the cheapest wheat in Calcutta was in 1887, when 14*17 seers 
(28*34 lb.) were obtained for the rupee. So again the dearest wheat was 
in 1897, when only 8*05 seers were given. The quantities procurable for 
the past four years were 1902, 10*68 seers ; 1903, 12*1 seers ; 1904, 11*42 
seers ; and 1905, 10*67 seers. In Bombay, the record year for cheapness 
during the twenty years was in 1896, when wheat sold at 11*84 seers to the 
•rupee, and the dearest year 1900, 6*06 seers, while for the following years 
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it sold at— 1902, 7*37 seers ; 1903, 8T2 seers ; 1904, 8*3] seers ; and 
1905, 8-33 seers. Wheat in Bombay during the term of years mentioned 
has manifested much more violent fluctuations than in Calcutta. Thus 
in 1895 it sold at 13*18 seers, and in 1897 at 6*66 seers. In Delhi, wheat 
is naturally very much cheaper than in either Calcutta or Bombay ; and 
its record years were, for cheapness 1885, 22*5 seers, and for dearness 
1897, 9*91 seers to the rupee, while during the last four years ending 
1905 the prices were — 1902, 15*14 seers; 1903, 15*26 seers; 1904, 15*0 
seers ; and 1905, 12*95 seers. The price in Delhi is representative of 
all towns within the wheat-producing areas, such as Lahore, Lucknow, 
Cawnpore, Haipur, Patna, etc. A careful scrutiny of the returns of 
the wheat production and trade for India gives no sort of justification for 
the opinion that the exports to foreign countries are raising the price of 
wheat to the people of India, while on the contrary the annually increasing 
surplus has even now assumed the position of a valuable safeguard against 
famine. 

PRODUCTION AND EXPORT TRADE OF WHEAT.— The wheat 
exports of one year are very nearly entirely drawn from the area of pro- 
duction of the year previous. Similarly it is often the case that the area 
of production in the British provinces is spoken of as that from which 
the foreign exports are drawn, thus neglecting the Native States, which 
undoubtedly contribute considerably to the amounts shown as exported. 
A mean average yield per acre for all India would be a perfectly misleading 
figure, since the range between irrigated manured land and dryland without 
manure (without taking into consideration the difference in yield between 
pure and mixed crops) would be perhaps three of the former to one of the 
latter. But accepting the official returns as they stand, we obtain an 
average for the ten years ending 1905-*6 of 24,299,149 acres, with a yield 
of 7,170,551 tons (or 143,411,020 cwt.) of grain, while the actual figures 
for 1905-6 were 26,226,200 acres and a yield of 8,560,340 tons (or 
171,200,000 cwt.). The decennial average is perhaps the safer figure to 
employ in all comparisons, since it is considerably below the actuals for 
the past few years and errs on the side of under- rather than over-stating 
production. It would, however, serve no useful purpose to strike averages 
for the exports from India, since these are open to none of the errors 
mentioned. The following abstract table exhibits the exports from India 
for the years 1902-7, and contrasts these with the chief items of wheat 
imports into Great Britain 


Exports fro India to Foreign Countries. 


— 

1902-3. 

1903-4. 

1904-5. 

1906-6. 

1906-7. 

Total from India 

Cwt. 

10,292,150 

Cwt. 

25,911,312 

Cwt. 

43,000,602 

Cwt. 

18,760,467 

Cwt. 

16,028,914 

Share consigned 
to Great 

Britain 

6,683,228 

21,231,863 

28,928,757 

14,183,363 

14,610,624 

Shares in total 
Exports taken by 
Sind (Karachi) 
.^Bombay .. 

“^Bengal 

8,848,234 

390,748 

1,062,978 

17,385,110 

3,690,762 

4,832,819 

28,380,715 

5,966,438 

8,646,680 

12,956,926 

3,455,263 

2,297,499 

15,434,060 

469,537 

129,996 
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I ports into Great Britain. 


— 

1902-3. 

1903-4. 

1904-5. 

1905-6. 

1906-7. 

Total Foreign 

Cwt. 

Cwt. i 

Cwt. 

Cwt. 

Cwt. 

Imports taken by 






■Great Britain . . 

81,002,227 

88,131,030 

97,782,500 

97,622,752 

92,967,200 

Chief contributing countries 

of supply to 

Great Britain other than India: — 

Russia 

6,540,457 

17,176,300 

23,539,500 

24,703,200 

15,017,500 

Germany 

239,910 

1 310,176 ; 

251,000 

300,000 

71,800 

Roumania 

2,362,453 

3,140,727 : 

1,491,800 

2,082,200 

3,780,900 

United States 

43,312,561 

24,197,895 

7,051,600 

6,634,700 

22,490,900 

Argentine 

4,316,165 

14,120,454 I 

21,440,400 

23,236,400 

19,176,500 

Australia 

4,174,753 

26 ' 

10,272,600 

10,064,700 

7,785,100 

New Zealand 

156,626 

204 j 

358,100 

339,900 

79,400 

Canada 

9,527,475 

10,802,127 

6,195,300 

6,522,030 

11,309,700 


The table exhibits many instructive features, some of which may 
be here dealt with. For example, of the exports from India by far the 
most important purchasing country is the United Kingdom. The next 
important countries are — Belgium, France and Egypt. In 1905-6 these 
three together took 3,039,881 cwt., or little more than one-fifth of the 
supply consigned to the United Kingdom alone. And what is perhaps even 
more significant, the demands of all countries (other than Great Britain) 
have practically remained stationary for some years past, while the supply 
to the United Kingdom has gone forward in a most significant manner. 
So also the figures of shares taken by the ports of shipment from India 
exhibit a remarkable parallelism with recent extensions in irrigation and 
facilities in transport. The port of Karachi taps the Panjab, Rajputana 
and to some extent also Central India and the United Provinces. The 
expansion of the Karachi traffic has been phenomenal, and the extension 
of railway communication toward Calcutta must to some extent account 
for the progress made by that port. 

Reverting to the decennial standard, it may now be shown what pro- 
portion the exports bear to production. The average production of the 
ten years ending 1905-6 has been shown as 143,411,020 cwt. The exports 
from India in 1905-6 came to 18,750,467 cwt. (valued at Rs. 8,53,43,996), 
or 13 per cent, on the average standard ; but if the figure of actual pro- 
duction for the year named be accepted, viz. 171,206,800 cwt., the exports 
would represent only 10’9 per cent, of the supply. The year 1903^, as 
also 1904^5, was notable in the wheat trade. India exported in the former 
:25, 911,312 cwt. (valued at Rs. 11,08,89,546), which expressed to the 
decennial standard would be 18 per cent., and to the actual crop of 1903-4 
13*4 per cent. In 1904-5 the exports were 43,000,502 cwt. (valued at 
Rs. 17,90,60,692 or £11,937,379), or 30 per cent, on the decennial standard 
and 28*2 per cent, to the recorded actual production. 

An examination of the table given reveals the further fact that in 1904-5 
India headed the list of countries concerned in the supply of wheat to 
Great Britain. In that year it furnished the United Kingdom with wheat 
valued at close on 8 million pounds sterling. India’s contribution was 
then close on 29 million cwt., while Russia supplied 23 J, the Argentine 
21-J-, Australia 10, the United States 7, and Canada 6 million cwt. 

PRODUCTION AND TRADE IN FLOC/J?.— The proportion of flour 
exported from India gives, of course, no evidence of the magnitude of the 
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total production. There would seem little doubt, moreover, that by far 
the major portion of the flour annually produced in India is turned out by 
the indigenous hand- and water-power mills and thus escapes registration 
of ahy sort. No more particulars can, therefore, be afforded of the con- 
sumption of flour than are implied by the annual production of wheat 
and the balance of that cereal that remains in the country over and 
above the foreign exports. 

Exports of Flour. — There is, however, a considerable trade i-n export- 
ing wheat flour, and this has manifested recently a noteworthy expansion,, 
although the traffic of last year showed a decline from the returns of the 
years immediately previous. In 1900-1 the exports were 497,346 cwt.,. 
valued at Es. 35,83,176 ; 1901-2, 529,328 cwt., valued at Es. 37,12,876 
1902-3, 718,077 cwt., valued at Es. 46,54,631 ; 1903-4, 810,422 cwt., 
valued at Es. 52,98,843 ; 1904-5, 1,031,495 cwt., valued at Es. 69,21,610 ; 
1905-6, 899,056 cwt., valued at Es. 63,83,264 ; and 1906-7, 818,462 cwt.,, 
valued at Es. 58,57,116, The great bulk of these exports goes from Bombay, 
viz. 661,368 cwt. in 1906-7, the balance being divided between Bengal and 
Sind, while the chief markets are Arabia, Aden, Ceylon, Mauritius, IBritish 
East Africa, the Straits Settlements and Egypt. A considerable export 
trade in wheat flour to the United Kingdom appeared for the first time in 
1904-5, amounting to 52,523 cwt., hut contracted to 1,800 cwt. in 1906-7* 

/ ports of Wheat and Flour. — A certain amount of foreign Wheat 
is imported into India, and according to Noel-Paton (Rev. Trade Ind.y 
1906, 31), ‘‘in times of shortage it is taken in considerable quantities, 
even by ports from which grain is commonly shipped.” The quantities, 
have been : — 1902-3, 783 cwt., valued at Es. 4,757 ; 1903-4, 18,852 cwt.,. 
valued at Es. 97,764; 1904-5, 129 cwt., valued at Es. 432 ; 1905-6,. 
454,614 cwt., valued at Es. 22,53,648 ; and 1906-7, 209,696 cwt., valued 
at Es. 11,38,976. Of the total for 1905-6, Australia supplied 395,69fl 
cwt. and Turkey-in- Asia 58,798 cwt, Noel-Paton points out that “this- 
total was exceeded only in 1896-7 and in 1900-1, when 601,356 cwt* 
and 559,351 cwt, respectively were imported ; but in each of the famine 
years, 1877-8 and 1878-9, the imports exceeded 400,000 cwt.” Small 
quantities of wheat flour, subject to duty, are also imported, and have 
averaged for the years 1902-7, 18,500 cwt. 

Internal Traffic. — Rail and Riverborne Traffic, — The total transactions by 
these routes on the average for the years 1902-7 were 31,874,712 cwt. 
wheat and 1,699,091 cwt. flour. In 1906-7 the figures were 28,556,137 
cwt. wheat and 2,350,388 cwt. flour. Of wheat, the Panj^h exported 
that year 20,537,369 cwt., viz. to Karachi, 14,959,915 cwt. ; to Eajpu- 
tana and Central India, 1,594,477 cwt. ; to Calcutta, 1,217,100 cwt. ; to* 
the United Provinces, 1,119,578 cwt. ; and to Bombay, 1,025,751 ewt. 
It will thus be seen that the hulk of the railborne traffic is from’ the Panidh 
to Karachi. But Karachi obtains wheat also from Sind province and fro 
the United Provinces, the grand total of its supplies ha-ving been in the year 
under notice 17,018,238 cwt., an amount which it will be seen would have 
sufficed to meet the foreign exports of 15,434,060 cwt. Of course it is not 
always safe to assume that the actual amounts shown in the internal 
traffic appear again in the foreign transactions, but the average of several 
years would overcome the overlappings that take place. It is sufficient, 
therefore, to show that the wheat exported from Karachi to iprei n 
countries is drawn mainly from the Pan jab, 
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After the Panjdb come the United Provinces; in 1906-7 these conr/''''?i ^ 
signed by rail 2,982,862 cwt., of which Calcutta took 1,812,924 cwt. Next^' 
come the provinces of Sind and Baluchistan, which exported during the 
year in question 2,085,224 cwt., almost entirely to Karachi. Lastly, the 
Central Provinces and Berar supplied 1,683,046 cwt., of which Bombay 
took 494,405 cwt., Calcutta 299,686 cwt., while the United Provinces drew 
418,108 cwt., and Rajputana 267,333 cwt. The total receipts by rail at 
Calcutta came to 3,407,430 cwt., at Bombay 1,749,615 cwt., quantities that 
allow for a large local consumption and still leave a balance sufficient to 
meet their foreign exports. The local consumption of Calcutta and Bombay, 
unlike that of Karachi, is more important than the foreign exports. 

The railborne traffic in flour is from Calcutta 759,586 cwt., to Bengal 
province and Assam ; from the Pan jab 802,423 cwt., to the United 
Provinces, Bengal and Calcutta ; from the United Provinces 314,101 cwt., 
to Bengal and Calcutta; and lastly, from Bombay (port) 292,154 cwt., to 
Bombay Presidency, Mysore and the Nizam’s Territory. 

Coastwise Traffic. — The traffic by this route is not as a rule very extensive. Coastwise. 

For the period 1901-6 it averaged 1,321,912 cwt. wheat, valued at 
Rs. 64,75,711, and 462,681 cwt. flour, valued at Rs. 32,28,418. The 
exports are mainly from Sind to Bombay, Kach and Kathiawar ; from 
Bombay to Kathiawar and Madras ; from Bengal to Madras ; and from 
Burma to Bombay and Madras. The corresponding traffic in flour is 
largely to Burma, and from Bombay to Madras and Burma. \Cf. Twenty 
Years^ Wheat Imports, in Journ. Board Agri., 1904, xi., 534-42.] 


V 

VAT lA I ICA, Linn. ; FI Br. Ind., i., 313 ; Gamble, Man. d. .p. 
Ind. Timhs., 1902, 85-6 ; Talbot, List Trees, etc., 1902, 35 ; Cooke, FL vi,, pt.’iv.. 
Pres. Bomb., 1903, i., 86-7 ; Brandis, Ind. Trees, 1906, 72-3 ; Dipteeo- ^ 
CAEPE^. The White Dammar of South India, Piney Yarnish, Indian 
Copal or Malabar Tallow, safed ddmar, Tcahruba, sandras, rdl, vellai-hunri- 
Icam, painipishin, Tcungiliyam; piney maram, gugli, dupa maram, dhupada, 
payani, etc. A large evergreen of the forests at the foot of the Western 
Ghats from Kanara to Travancore, ascending to 4,000 feet, often planted 
as an avenue tree. 

This tree yields a true Resin of considerable value known as White Dammar Eesin. 
or Piney. It is said to occur in three forms — compact piney, cellular piney 
and dark-coloured piney resin. The names sufficiently indicate their respec- 
tive characters, which are said to be due to the mode of collection and the 
age of the tree. The resin is obtained in the usual way by incising the trunk. 

It is only slightly soluble in alcohol, but dissolves at once in turpentine and 
drying oils, and, like copal, is chiefly used for making Vaenishes. It has been Varnish, 
recommended for use in pharmacy in place of the officinal pine resin. Gamble 
states on the authority of Mr. J. H. Brougham that in certain localities 
the resin is mixed with cocoanut oil and rolled into cAndles. The Natives also Candles, 
employ it to make imitation amber beads. The seeds contain a large quantity 
of a solid Oil known as piney tallow,” or vegetable butter of Kanara. In South Oil. 

Kanara this is used for lamps, for flavouring food, as a substitute or adulterant Butter, 
for ghi, well as for medicinal purposes. According to Bidie, it is valued locally 
an application in rheumatism. It has been employed in the manufacture of 
oandles, which were at one time introduced into England. Hooper {AgrL Ledg., 

1902, No. 1, 16) states that a sample of the fruit was found to contain 25 per cent. 

Tannin, The bark is also very astringent. Bourdillon {Notea on Trees in Travan- Control 
oorc, 30-1) says^that it is used in Ceylon to keep toddy from fermenting. Hooper I'ermentation. 
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adds that it is employed to control fermentation in arak manufacture. The 
Wood is not in much request, but is sometimes utilised for making canoes, mast& 
of Native vessels and coffins. [Cf Brannt, Pract, Treat, on Arvim. and Veg. Pais 
and Oils, 1888, 323-4 ; Pharmacog. Ind., 1890, i., 196-7 ; Cameron, For. Trees 
of Mysore and Coorg, 1894, 24-5 ; Capital, May 28, 1903 ; Sabin, Tech, of Paint 
and Varyiish, 1906, 105-6, 140-1, 300.] 

V TIV lA I AN! I , Stapf, Kew Bull, 1906, 346-9, 
362 ; Anatherum muricatum, Beauv. ; Andropogon muricatus, Betz ; A., 
squarrosus, Linn., f. ; FI Br. Ind., vii., 186 ; Vetiveria odorata, Yirey ; 
Rheede, Hort. Mai, 1703, xii., 137, t. 72 ; Watt, Ind. Art at Delhi, 1903,. 
161, 198 ; Gbamineje. The khas-khas or Vetiver ; the khas, lend, fanni,. 
hale-kd-gJidns, shanader jhar, sirom, tin, vdlo, vetti-ver, Idvanchd, etc., etc- 
Is found throughout the plains and lower hills of India, Burma and 
Ceylon, up to 4,000 feet, occurring on moist, heavy soils, more especially 
the margins of lakes or streams. 

The root or khas-khas is extensively made into the aromatic scented mat© 
which are hung in doorways and kept wet to coo] the atmosphere during the hot 
season. It is also used for making fans, ornamental baskets, etc., which are 
very largely produced at Savantvadi, Poona, Chanda and elsewhere. The raw 
material is exported to Europe chiefly from Madras ports. Gildemeister and 
Hoffmann (Volatile Oils, 289) say, “The root is of a reddish colour and often 
contaminated with red sand. A half-distilled root is frequently found in com- 
merce, and can be recognised by its light colour.’^ It seems more than probable- 
that much of the so-called half-distilled root is in reality the roots that have been 
used in tatties for a season and are bought back by the traders to be exported- 
The constant application of water and exposure to the fierce sun might easily 
exhaust a large proportion of the oil and bleach the roots in the manner described.. 
According to certain inscriptions, taxes were levied on khas-khas in 1103 to 1174 
A.D. (As. Soc. Beng., 1873, 161). The roots when distilled with water yield a 
fragrant Oil (known in European trade as Vetiver, which is used as a perfume and 
for flavouring sherbet. It commands a high price in Europe, being employed 
in many favourite scents. It is the most viscid of essential oils, and hence its. 
sparing volatility is taken advantage of in fixing other perfumes. The oil is 
hardly, if ever, exported from India, European supplies being either locally made- 
from the Indian roots or derived from H6union. According to Piesse, the yield 
is about 10 oz. per cwt. ; other observers have found it to vary from 0‘2 to 3*5 
per cent. Rheede, who was perhaps the first European author to allude to this, 
plant, calls it ramacciam, and says that with the Brahmans it was hocalo. It 
was in his time both wild and cultivated in Malabar on account of its roots, which, 
were used medicinally. 

In Medicine the root has been regarded by European physicians as a dia- 
phoretic and m a preservative against cholera (Pereira, Mat. Med., ii., pt. i., 132). 
In The Bower Manuscript (which appears to date from the 5th century) frequent- 
mention is made of usira or virana, which Hoemle renders as the present 
odoriferous grass ; it was an ingredient of a plaster beneficial to the complexion. 
A p te is rubbed on the skin to relieve excessive heat ; an aromatic cooling bath 
is made by adding to a tub of water a powder of the root with that of JPavottta 
odorata (red sandal-wood), and the woodof MrranasJPtiddxiwi , The grass (leaves, 
etc.) is suitable for paper-making, and it is said that 60,000 to 70,000 maunds 
are annually available in the Hissar district of the PanjAb alone. When young, 
the grass affords good Eoddeb, and is also in universal demand for thatching 
purposes. [Of. Taleef Shereef (Playfair, transh), 1833, 14 ; Taylor, Topog. and 
Stat. Dacca, 1840, 57 ; Hoey, Monog. Trade and Manuf. N. Ind., 1880, 160 ; 
Joum. Ind. Ari., 1884, i., No, 3, 7; Duthie, Fodd. Grass. N. Ind., 1888, 37; 
Gee, Monog. Fibrous Manuf., IS91, 2; Pharmacog. Ind., iii., 671 ; Ka y LalL 
Dey, Indig. Drugs Ind., 1896, 28-9 ; Dodge, Useful Fibre Plants of the World,. 
1897, 60 ; Mad. For. Admin. Rept., 1902, 34.] 

VICIA A A, lyinn. ; FI Br. Ind., ii., 179 ; Dutkie and Fuller,.. 
Field and Garden Crops, iii., 4 ; Duthie, FI Upper Gang. Plain, 1903,. 
259 ; Prain, Beng. Plants, 1903, i., 367 ; Firminger, Man. Gard. Ind.,,, 
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1904, 178; Leguminos^. The Garden Bean, hdUa, anhiiri, ndjcshan, 
Mlun, chastang raiun, sein, etc. De Candolle considers its introduction 
into India to be quite recent, though this would seem to be true only of 
the plains. In the higher Himalaya it is not unlikely that its cultivation 
has passed down from the most ancient times. 

At the present day it is cultivated in the plains here and there in European 
gardens, and chiefly in the United Provinces. There are two distinct forms, the 
long-podded and the broad-podded, the latter originating the name “ Broad ” 
or “ Windsor bean.” The former is said to succeed best in India, though Firmin- 
ger recommends the “ broad bean ” for garden cultivation. The seed should 
be sown about the middle of October, and previous to sowing should be steeped 
in a basin of hot water for twelve hours or more. [Of. Bentham, Rev. of Targioni- 
Tozzeiti, in Journ. Hort. Soc., 1855, ix., 138 ; Be Candolle, Orig. Cult. Plants^ 
1884, 316 ; Church, Pood-Grains of Ind., 1886, 132 ; Asa Gray, Scient. Papers, 
1889, 3., 349 ; Pharmacog. Ind., 1890, i., 485-6 ; Hosie, Rept. on Prov. of Ssu' chf uan, 
1904, No. 5, 12.] 

VIGNA CATJANG, Wfilj). ; FI Br. Ind., ii., 205 ; Duthie and 
Fuller, Field and Garden Crops, ii,, 12, tt. xxix.-xxx. ; Prain, Beng. 
Plants, 1903, i., 389 ; Duthie, FI. Upper Gang. Plain, 1903, 227 ; Legu- 
MiNOS JS. The Cow Pea, Chowlee (India), Tow Cok (China) ; loHd or loUyd, 
chowU, rianish, harbati, ghangra, urohi, souta, rawdn, chaunro, liurrea, chavliy 
caramunny-pyre, hoherlu, tadagunny, etc. A sub -erect herb cultivated in the 
hotter parts of India. Var. sinensis, Prain ; Dolichos sinensis, Roxb., FI. 
Ind., iii., 302 ; the Asparagus Bean ; a climbing herb cultivated in most 
parts of India, 

It has been pointed out, under Dolichos Lablah (p. 508), that the name 
lohid (lobos of the Greeks) is commonly applied to that plant and loosely by 
Indian market gardeners to any pulse, but more especially denotes the present 
plant. The word Idbiyd may be, however, derived from the Sanslant lohhya 
( = alluring) ; it occurs among the list of autumn {hhartf) crops known to 
Akbar, and since vigna Cutjaug comes into season in the autumn it is probably 
the plant referred to. The crop, as a rule, is grown in fields for its seed, and used 
as a pulse. It may be cultivated alone, but is generally a subordinate crop. 
Various races exist, one of which, with long pods, is raised by market gardeners 
a vegetable and sold as a substitute for French beans. 

CULTIVATION. — In Cuttack Bengal, where it is cultivated alone, Banerjei {Agri. 
Cuttack, 1893, 81-2) states that “ it is grown on high loamy lands, and in rotation 
generally follows hiali and mandiaJ^ The soil is prepared and the seed sown broad- 
cast in September-October. In December- January, when thoroughly mature, 
the plants are plucked up by the root. “ The variety raised for vegetables begins 
to yield fruit in November-December.” Basu remarks that in Lohardaga it is 
“ always grown as a second crop along with mdrud and 

occasionally with gord or upland paddy.” In July the seed “is thinly scattered 
over the fields at the rate of 14 seers per acre. The pods when they idpen are 
hand-picked at the same time, or just before harvesting wirwa. The average 
outturn is one maund per acre, the heaviest yield never exceeding 2 maunds ; 
the value of the produce is about Bs. 1-8 in a year of ordinary prices.” 

In the United Provinces there were 1,062,783 acres under urd, mung, moth 
and lohid during 1904-5. Later figures are not available. “It is loss frequently 
grown as a sole crop than either miXng (JP/ta#eo^*e« raautum) or urd (JP- 
and the area which it occupies by itself is quite insignificant except in the 
Bohilkhand Division. On the other hand it constitutes a distinct feature of the 
undergrowth in a large proportion of kharif millet and cotton fields, with which 
it“ is associated at the commencement of the rains. It ripens in October or 
November, and yields a produce of about the same quantity as that of drd ” 
{Field and Garden Crops, l.c.)., In the Season and Crop Report for 1905-6 it is 
stated that the area under this pulse was 32,703 acres, of which 1,766 were raised 
in the rabl. With regard to Bombay, Mollison says “ it is grown with other pulses 
subordinate to hdjri in light alluvial soils in the Kaira district. It does better 
in moderately light soil than in soils of heavier or denser consistence. It is 
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gro'wm alone in the hharif season in garden lands to produce a green vegetable 
— the so-called French bean of India — and in the rabi season is grown like mug 
and udid, to a limited extent as a second crop in rice fields.” 

The grain is eaten either as flour or split as ddl, and, as already mentioned, 
the green pods, especially of the long-podded form, are plucked while young and 
eaten as a vegetable. As a curiosity it may be mentioned that the stalks arm 
leaves are said to be employed in the preparation of a green dye. [Cf. Church, 
Food-Grains of Ind., 1886, 156 ,• Pharmacog. Ind., 1890, i., 489 ; Basu, Agr^. 
Lohardaga, 1890, pt. i., 68-9; Gollan, Ind. Veg. Garden,^ 1892, 127 ; Duncan, 
Dyes and Dyeing in Assam, 1896; Burma, Settl. Pepts. — Meihtila, 1900, 9 ; J\dying- 
yan, 1901, 35 ; Mollison, Texibooh Ind. Agri., 1901, hi., 88-9 ; Leather, Agri. 
Ledg., 1903, No. 7, 153, 191 ; Dept. Land. Bee. and Agri. Bombay Bull., 1904, 
No. 24, 4 ; Firminger, Man. Gard. Ind., 1904, 176 ; Boy, Crops of Beng., 1906, 
76_7 ; Bepts. Dept. Land. Bee. and Agri. Bombay.] 
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VIN GA (AC TU )• — Vinegar is an acid liquid, used largely 
as a food auxiliary, as a preservative for certain articles of diet, as a 
medicine, and lastly for certain industrial purposes. It is produced by (a) 
wbat is laiowii as acetous fermentation of a mixture of malted and unmalted 
grain (forming malt vinegar), and (b) the oxidation of wliite or red wine 
(yielding white or red wine \dnegar). Chemically it is a dilute solution of 
acetic acid with certain organic substances derived from, and peculiar to, 
the material from which made. It is, in other words, a weak solution of 
acetic acid, produced by the fermentative action of a vegetable organism 
( 3 Ii/€ 0 (Ierma aceti), the process of transference being called acetous 
fermentation. 

History. — Mr. F. W. Thomas informs me that suhta is the most general 
Sanskrit name for the true or fermented liquor. This occurs in the Brdh- 
manas, S'usmta and elsewhere. Sauktika is an adjective form of the word 
met with in Charalca (1st century a.d.). It denotes very possibly the vinegar 
prepared from a sweet liquid, such as sugar-cane juice, palm-juice, etc. 
But malted vinegar seems also to have been understood, and is possibly 
denoted by the word kdnjika (sour or fermented), rice gruel (see the account 
under Burma, p. 1111). The BJidvaprdkdsd defines vinegar as a substance 
fermented from bulbs, roots, and fruits with oil and salt, and this use of oil 
and salt will be found frequently alluded to. The Rdjanirghanta alludes 
to the employment of grain in the production of cukra. Lastly, cukra^ or 
cukraka is applied to sour substances (such as the fruits of the tamarind 
and the sorrel) which are used as substitutes for vinegar. These occur in 
Suknita^ Harivamsa, etc. 

Vinegar is known all over India by its Hindustani name sirka. In 
the provinces the following vernacular names are given to it ; — kadi 
in Tamil; pulla nilla in Telegu ; chuka in Malayan; and fon-yem 
Burmese. While thus doubtless a substance of universal Imowledge 
to-day and one which bears a fairly ancient record, it is significarLt 
that 'most works on India, both ancient and modern, have remarkably 
little to say about it. Writers on Materia Medica, as well as most of the 
standard authors on travel, etc., in India, are silent regarding vinegar. 
Even the Institutes of Manu makes apparently no reference to it. With 
the Muhammadans, however, vinegar always has been a more important 
dietetic luxury than with the Hindus, and to this circumstance perhaps 
is due the scant attention paid to it by early writers. It is, however, 
alluded to by Thevenot {Travels in Levant, Indostan, etc., 1687, pt. iii., 
16 ) and one or two other European travellers. 
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MANUFACTURE* — Most of the Indian vinegars are prepared from ource. 
sweet liquids derived from palm-juice, sugar-cane juice, crude sugar, honey, 
maJiua flowers, grapes, raisins, and other fruits. They are thus not malted, 
though of course fermented and mostly by the slow process. Each kind 
of vinegar is named after the substance from which it is produced ; thus 
tdri-lcd-sirTca would be the vinegar of toddy, etc. 

Bengal.-fN, C. Chaudhury, Travelling Inspector, Department of Agriculture, engal. 
writes that in Calcutta there are some twelve shops where sherha [sirka) is manufac- 
tured. Each shop turns out about 300 maunds annually on the ’average. No sherka 
is imported into Calcutta from Bengal districts, though it is lociown to be prepared 
on a small scale in Bihar. It is made chiefly from cane-juice (see p. 962), but also 
from giir (raw sugar), and occasionally from the fruits of the jdman {mif/vnia 

see p. 526). The manufacture from cane- juice may be briefly indicated : Oane-juice. 

— Cane-juice is kept in a big earthen pot {jala) (sunk in the ground up to the 
middle) in an open place and exposed to the sun. The mouth is covered with 
an earthen basin (gamia). The jala may contain 10 to 16 maunds of juice. 

Ordinarily it takes three or four months, sometimes six, to complete the opera- Period, 
tion. After a month or two, when fermentation has taken place briskly, the 
juice is transferred to a fresh jala till the fermentation is finished. The liquor 
{sherka) is then conveyed into smaller jalas and is thus ready for sale. Out Yield, 
of 40 seers of juice, 30 seers of sherka are obtained. In the case of gur or date sugar, 
sugar — “to one maund of gur or sugar, 4 to 5 maunds of water are added, and the 
solution thus prepared is treated just as with cane-juice. It takes a little longer 
time — say about fifteen days more — to finish the preparation of the vinegar from 
the materials named. Forty seers of the sugar or gur solution yield about 34 or 
35 seers of sherka. No special details are furnished regarding the production of 
vinegar from jdman fruits. Cane-juice sherka is sold at Bs. 5 per maund, the Price. 
gur sherka at Rs. 4, the sugar sherka at Bs. 4~8 per maimd, and the jdman sherka 
at Bs. 12 per maund.” ' 

Eastern Bengal and Assam. — Information has been received from the Deputy E. engal 
Commissioner, Sylhet, and the Collector, Dacca. The former writes that and Assa . 
vinegar is prepared on a very small scale and for home consumption only. It is 
made from the juice of (1) hhuhi {? Garcima see p. 665), (2) Materials Used, 

blackberries {Muge.'tiin .TamhoUma), (3) pine-apples {AMiatiaa satMm^ see p. 69), 

(4) dmlaki {PUyiiathtniia JSnihiicft^ see p. 887), and from that of sugar-cane 
and date-palm. The Collector, Dacca, states that in the towm the vinegar sold is 
chiefly imported from abroad. <‘In Dacca there are only two firms who carry 
on the manufacture, arid in both the business done is very small. The process 
is exceedingly simple. In one case the substances used are (1 ) the juice of the date 
(see p. 886) or palmyra palm (see p. 170), (2) bread (see p. 1100) and (3) gram Date Palm. 
(deer arietimim, see p. 300). The earthen jar is filled with date or palm juice, 
and then a few slices of bread and a few handfuls of gram are thrown into it. The Gram, 
mouth of the jar is closed with a cover, and the liquid allowed to ferment in 
that state for a month or six weeks or until the fermentation is complete. It is 
then passed through a clean cloth and put into bottles. The vinegar thus manu- 
factured is sold at 2 or 3 annas per bottle.” In the other manufacture the 
ingredients are (1) cane molasses, (2) putrid pine-apple and (3) gram, while the 
process of manufacture is exactly the same. The addition of bread and gram Bread, 
and the utilisation of the waste materials and wild pine-apples are interesting 
features of this special Eastern Bengal industry. 

United Provinces. — Hoey {Monog. Trade and Manuf. N. Ind.. 1880, 180”! ) U. Prov. 
tells us that the chief material used in the manufacture of vinegar is shira (see 
p/952). “ When sugar-cane is crushed it gives out the juice called row. This is 

boiled and gur and rdb are made. The froth is skimmed off and put aside. The 
crushed stalks of the cane are laid in a vat (hauz) wdth a small outlet below Waste 
and the froth is thrown on them with a little water. The substance which Sugar-cane, 
comes trickling off is boiled and becomes shira. This is the stxiff which is pur- 
chased by the vinegar-makers and tobacco manufacturers ” (see p. 807). In a 
long and highly interesting communication, the Assistant-Director of Agricul- 
ture in these provinces states that there are a great many substances employed 
m the preparation of vinegar, but that the liquor is chiefly obtained from cane- 
juice and cane-juice products- The other better known sources are palm toddy, 

^apes (see p. 1X19), raisins, yrimaw, barley (see p. 643), etc. The methods of 
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manufacture are essentially similar to those already detailed in connection with 
the Lower Provinces. “ Fresh cane-juice is obtained from the mills, strained 
throueh a niece of coarse cloth and flUed into earthen vessels which have been 
well washed and dried for the purpose. The mouths of the vessels are then closed 
with stoppers to prevent foreign matter getting into them, and they are removed 
to a place of safety, where both sun and air can have free access. This natu- 
rallv takes place at the beginning of the summer, towards the end of the crushing 
season and the jars are allowed thus to stand till the commencement of the 
rains ’ Throughout the rains damp is avoided as much as possible, as it aSects 
vinegar iniurioualy. The jars are placed in a dry and warm corner and exposed 
to the sun at intervals. If kept in a damp place, a thick scum develops upon the 
surface of the liouid — a mould which appears all in one piece. This boais dirter- 
ent names in the localities of vinegar manufacture, the most common term for 
it is aahri. In Bijnore it is called bilai and in Meerut bhadder. The development 
of this mould is generallv considered ruinous to the vinegar and the material is 
thrown away, but the more economical advocate curing it. They remove the scum 
carefully, filter the Uquid, change the vessels and add various preparations consisting 
of € iieJojitoai^im (p. 293) seeds and chillies, or of asafetida (p. 535), garlic, chillies, 
and common salt. They also add raw bel ManneioH, see p. 28), munj 

fr’f'tiB/TiMaccifw*', seep. 929), and a small quantity of sugai. it no at^ 
tention b© paid to the mould, the vinegar after some time altogether disappears. ’ 
Vinegar from toddy is said to be largely used for medicinal purposes, and sells 
at Rs 10 to Rs. 12 a maund. Grape and raisin vinegar (see p. 1 1 1 9) are more costly, 
selling at Rs. 15 to Rs. 20 a maund. Grape vinegar is thus described:— a solution 
is made of sugar^ in water, about 18 seers of sugar to a maund of water, and grapes 
are then crushed into this solution and the mixture set aside. In time it turns 
into vinegar. Being expensive, grapes are, however, not very largely used for this 
purpose on the plains. Jdman vinegar (see p. 526) is made chiefly in Lucknw and 
coste Rs. 10 a maund, while vinegar from barley costs Rs. 15 a maund. A highly 
refined form of vinegar termed arak-ndnd is obtained by redistilling ordinary 
vinegar along with a small quantity of mint (5 seers dry mint to the maund of 
'S'inegar) The substance is said to be extensively manufactured in Lucknow and 
to be used for pickling. It sells at Rs. 5 to Rs. 10 per maund. 

The chief centres of the vinegar trade are stated to be the large towns and 
cities, notably Lucknow, Gorakhpur, Benares, Meerut, Bijnor, Agra and Shah- 
iahanpur. Lucknow prepares all sorts of vinegars, both edible and medicinal, 
and these are conveyed all over the Provinces and even to Calcutta. 

Punjab In connection with the correspondence above indicated, communi- 

cations were received from Lahore, Delhi, Multan, Jalandhar and Rawalpindi. 
Of Lahore, it is stated that vinegar is prepared in the usual way from sugar or 
sugar-cane juices (rarely from molaoses), but in combination with grapes, with 
alum {phitkari), or with salt as adjuncts. The price per maund of one-year- 
old vinegar is Rs, 20, of vinegar six months old, Rs. 10. In Delhi there are 
four principal manufactories, and sugar-cane is almost solely employed. A 
maund of cane-juice gives 30 seers vinegar. The vinegar in greatest demand is 
arak-naina (or -ndnd) already described, namely that made from crude vinegar 
by adding mint and subsequently distilling the mixture. Vinegar is also 
occasionally made from grape-juice, raisins, jamans and oranges (see p. 327). The 
total output of vinegar in Delhi is estimated at 1,200 maunds a year. In Multan 
three kinds are made— from grapes, kishmashi from raisins, jamani from 
jamans, but it is prepared only in small quantities for local consumption. 

The^ Deputy Commissioner of Jalandhar gives the method of preparation 
pursued there. To one maun^ of sifted ras (sugar-cane juice) are added five bottl^ 
of superior country vinegar and placed in a jar polished inside with lakh. The 
mouth is closed and the jar set on one side for three or four months. It is then 
filtered through a cloth at intervals “ to rid it of worms or insects which collect 
in it.” A quarter-seer of ground ie; pat [mnnmnonktint raniata, seep. 313) leaves 
and half a chittack of ground kaulanji {iSfUjeTia satira, see p. 811) and chillies 
(see p. 268) are added, the mixture being left for a month or so more. It may 
now be ready for use. The vinegar prepared from cane-juice is reddish in colour, 
but this may be corrected by the addition of alum (see p. 61). 

In Rawalpindi district, according to Robertson {Settl. Bept., 1880-7, 1893, 
app xxiv ) the manufacture of vinegar is a fairly important industry, the exports 
behio- carried by river from Attock to Sukkar. In the town of Rawalpindi only one 
vinegar-maker exists, who prepares it either from raisins (see p. 1114) or from gur, 
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A large earthen pot polished on the inside with goat’s-grease is charged with one 
part raisins and four parts water, and the mouth closed as tight as may be and 
placed “ in a room where there is little air, since there is a possibility of its being 
spoiled otherwise. After twenty days a tola of Peshawari salt and a tola of mercury Salt, 
in the ratio of a seer of raisins used, is mixed with it and the mouth of the vessel Mercury, 
is again sealed. Twenty days after this operation the vinegar is ready for use 
{i,e. in forty days) and is then filtered and kept either in bottles or jars.” Price 
Bs. 2-8, or 35. per maund. 

Central Provinces. — Very little vinegar is made in these provinces. In a O. Prov. 
eommunication from Seoni it is observed, “ The vendors of vinegar, and the 
confectioners who use it, in making up chutnies and other preserves, procure their 
stock from outside : from Nagpur, Jabbalpur and even from Delhi. The Deputy 
Commissioner of Betul speato of a small manufacture from sugar-cane juice, as Sugar, 
also from the berries of the jdman tree {JEngettin, jTfimhoiaua). The berries Jaman. 
are placed in an earthen jar along with some common salt and left for a few 
days. The juice is then squeezed out and placed in the sun for a short time. 

Mr. Sadasheo Narain of Gadarwara describes three forms of vinegar as prepared 
from sugar-cane juice, from jaman fruits and from raw sugar.” 

Madras . — In the series of Official Papers mentioned above, a report issued by Toddy, 
the Board of Trade, Madras, gives the particulars regarding that Presidency. 

The producers are the toddy-shopkeepers, and they convert their unspent toddy 
into vinegar in either of the following ways. The toddy is placed in a closed 
eartl^en pot and kept there till fermentation is complete and the liquid has 
become sour. The pot is either kept above ground for a month or two, or is 
buried underground for three or four months or more, and then taken out. The 
longer the pot is kept closed and underground, the better the quality of the 
vinegar. In either case pure vinegar is obtained when the pot is opened and the 
sediment has been removed. Vinegar is also made by heating fermented toddy 
either by fire or by exposure to the sun. It is procured in a shorter time^ by 
this method, but the quantity is less than by the slow or natural fermentation. 

The vinegar thus obtained is, however, used both for medicinal purposes and in 
cooking. There is no shop or bazdr in Madras where country-made vinegar is 
specially sold, and the trade is not so extensive as that in either English or 
German vinegar (see p. 170). 

Burma. — The information procured from the various districts show two main Q-raia. 
classes of vinegar as made, namely, from grain or from sweet fluids. The sub- 
stances chiefly used in the manufacture are rice, peas, toddy, jaggery, sugar, sweet Fluids, 
dates and plantains. The observations regarding the preparation of vinegar 
from rice and peas are interesting, and amplify the Indian knowledge already Eice. 
exemplified. The rice (see pp. 826, 840) is boiled and then cooled for about three 
hours it is then mixed with congi or water obtained from previously boiled rice. 

The mixture is then put into a pot of clean water and kept for three days in the 
shade. Some salt is now added (1 tola to 1 viss of liquor). The liquid may be Salt, 
seen to have turned slightly green and to have become sour. This is called 
aa/n-pon-ye, and may be described as the domestic vinegar of the province. It is 
a crudely formed malt vinegar. 

With the peas (see p. 903) the process is similar. They are boiled till they turn Peas, 
soft and the water becomes reddish. This is strained off and put into another, pot 
or jar, the mouth of which is tied up with a cloth. The fluid is boiled again, 
salt (3 tolas to 1 viss) added, and the boiling continued till the fluid is reduced 
by one-third, the result being crude vinegar. Speaking of the manufacture 
of vinegar from sweet fluids such as palm wine (toddy), mention is repeatedly 
made by the Burmese correspondents of the advantage of adding a few slices 
of bread so as to facilitate fermentation. In Mergui, vinegar of local manufac- Bread, 
ture is largely employed in preserving fish. It is prepared from stale toddy, Toddy, 
-chiefly the produce of the Nipa palm. Vinegar is said to be improved by placing 
a hot brick in it. 

Trade. — There is no export trade in vinegar from India, and imports 
of vinegar, together with pickles, sauces and condiments, were recorded 
in the Official Returns for the first time in 1905-6, when the total quantity 
received amounted to 14,878 cwt., valued at Rs. 4,13,653 ; and in 1906-7, 

16,300 cwt., valued at Rs. 4,77,033. The bulk of this import traffic is 
shown to come from the United Kingdom. 
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VITI , Linn.; FI Br. Ind., i., 645-62; Planchon, DC., Monog, . 
Phaner., v., pt. ii., 321-414 ; King, Journ. As. Soc. Beng., 1897, Ixv., pt. % 
108-14 ; Gamble, Man. Ind. Tinibs., 189-91 ; Dutbie, FI. TJfper Gang, 
Plain, 1903, i., 170-5; Talbot, List Trees, etc., 1902, 99-104 ; Cooke,. 

FI. Pres. Bomb., 1902, i., 247-58 ; Brandis, Ind. Trees, 1906, 175-9 ; 
Ampelid^. a large genus of climbing shrubs to which, the Grape-vine 
belongs. The fruits of several of the wild species are edible (for example, 

F. parvifolia, V. ru(/osa, and F. harhata), and it seems highly 
probable that some of them may have contributed by hybridisation in 
the production of the somewhat characteristic cultivated grapes of the ^ 
mountains and tablelands of India. 

V. Vi ifer , Linn. ; Semler, Trop. Agrih, 1892, iv., 8-186. The Vine 
or Grape, angur, ddJch, buri, tanaur, newala, mdmre, gandeli, Idning, kwar, 
Jeodi-mun-dirrip-pazham, draksTia-pondu, buaangur, sabi-si ; raisins = 
Jcismis, manakhd, zirishk, mitha, hurk uzum, kisumisuchettu, zabib, etc- 

The Grape Vine is said to be indigenous in the temperate regions of 
Western Asia, Southern Europe, Algeria and Morocco (De Candolle) - 
According to the Flora of British India (i., 652) it is ‘‘ perhaps wild in the 
North-West Himalaya ; cultivated extensively in North-West India, rarely 
in the Peninsula and Ceylon.” Gamble {l.c. 190) says, “ Has been intro- 
duced and successfully cultivated in Kashmir and o1^er parts of India.” 
Lawrence (Valley of Kashmir, 351) remarks that in the old days Kashmir 
was famous for its grapes, but now, if a few vineyards at the mouth of 
the Sind Valley be excluded, it is difficult to obtain a good dessert grape 
in the country.” “Everywhere one sees giant vines climbing up poplars 
and other trees, but they are often wild, and their fruit is poor and 
tasteless.” 

Istory. — Grapes have been known in India from a very remote period. In 
Sanskrit works the' best-known names for the fruit are drdkshd and mridvihd, 
while a spirit distilled from grapes (maddhika) is distinguished from that from 
sugar-cane, rice, barley, etc. As showing the antiquity of the knowledge in 
grapes. Butt mentions that they are alluded to by Charaka and Su^ruta. Prior 
to the Muhammadan conquests of India we possess, however, no very precise 
information as to the cultivation of the grape in India proper. 

Stein {Ancient Khotan, 1907, 448) tells us that while working in the ruins of 
Kara-Bong (8th century), he came across a cupful of “large black currants 
dried perfectly hard.” In other p sages {l.c. 253, 265) he invites consideration 
of the fact that in one of the paintings of Band6n-T7iliq, i tead of the conven- 
tional fig-leaf, the vine-leaf had been substituted, and in still another p sage 
(Z.c. 246) he draws attention to the frescoes of Bandin-Uiliq, whichmanifeet 
a vine-leaf and grape pattern. It is thus quite clear that the grape w well 
known at these early times, just beyond the north-weste frontier of India. 
lu The Bower Manuscript (Hoemle, transl., 1893-7), moreover, numerous refer- 
ences are found to the use of raisins * various medicinal preparations. 

But the medicinal uses of the vine recorded in Hindu literature are mostly 
concerned with the dried fruits or raisins and the spirit {mdddhika), so that it 
is probable that prior to the Muha adan conqu ts, both the fresh fruit 

and the various forms of raisins were, at the present day, imported fro 
across the northe frontier. Many writers (Hehn, Kviturpfl. und Baust, 1894^ 
66-94) have dwelt on the ’ fluence of the faith of Islam on vine-growing ' the 
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East, seeing that the drinking of wine is contrary to Mnhammadan law. Siraj- 
ul-Hasan (Journ. Roy. Hort. Soc., xxix., n.s., 671-4; xxxii., 222-6) furnishes, 
however, many useful particulars regarding the vineyards of Daulatabad. These, 
he thinks, date from the time of Tagluq (1335 a.d.), but on Tagluq’e death the capital 
was transferred to Delhi, and that event had a disastrous effect on the gardens. 
The following passages, perhaps, sufficiently indicate the Syed’s views : — 
“During the time of the Bahmani Kings (1436 a.d.), Daulatabad became a 
military station under Parwiz-bin-Karanful. Once again the people began 
to pay attention to gardening, growing, however, only those kinds of vines that 
had survived the neglect of previous years.’* Then, in another passage, he re- 
marks, “ A great stimulus to grape cultivation was given by the Portuguese 
Christian Missions located at Aurangabad, which wore liberally endowed by 
the early Bijapur or Ahmadnagar Kings in 1560. Their monasteries grew both 
purple and white grapes. Ibn Batuta, the Moorish traveller who visited Daula- 
tabad in 1430, and the French traveller Thevenot, who made an extended tour 
in 1667, were much struck with the gardens that met their eyes throughout 
the Sarkar of Daulatabad.” “This state of things continued till 1685 a.d., 
when Aurangabad became the capital of Aurangzeb. The city grew rapidly, 
and with it the demand for all sorts of luxuries.” “ In Daulatabad itself, the 
p sion for cultivating vines knew no bounds. Places of recreation provided 
by noblemen in their own gardens were entirely covered with vines. Even 
Fakirs looked upon the vine as a gift from Paradise, and had their mosques and 
monasteries adorned with it.” 

The Emperor Baber {Memoirs, 1519 (Leyden and Erskine, transh), 205) gives 
a full relation of the first occ ion on which he tasted wine. His ^andson Akbar, 
however, fostered and encouraged grape cultivation, and, by his direct aid, grapes 
of high merit were successfully acclimatised in the Panj6-b and throughout the 
greater part of Northern and Western India. But on accession of Akbar’s grand- 
son the order went forth for the destruction of the vineries of Kashmir, and 
grape culture in India shared in the neglect that followed. The seventeenth and 
eighteenth centuries, therefore, witnessed a decline of interest in vine culture, 
sufficient to account for the low position the industry now occupies, and naturally 
the references either to the vine or to wine in the works of the early travellers 
are few, and mostly of a negative character. Nicolo Conti, who travelled in 
India early in the 15th century, speaking of a town called Panconia (supposed 
to be Pegu), says, “ This is the only place in which vines are found, and here in 
very small quantity : for throughout all India there are no vines, neither is there 
any wine.” This, doubtless, was not a very accurate statement, since shortly 
after other writers speak of grapes seen by them in various parts of India and 
Burma. Thus of Gujarat, Mandelslo (1638-40) says, “ They want nothing but 
wane ; but to supply their want of that, they have Terri, taken out of the Cocos- 
tree ” ; but Tavernier (1676) says that in Assam “ There are quantities of vmes 
and good grapes, but no wine, the grapes being merely dried to distil spirits 
from. Thevenot (Travels in Levant, Indostan, etc., 1687, pt. hi., _ 16) tells us 
that the Dutch me^e wane from the grapes of Surat ; and that in _ Golconda 
they made white wine (l.c. 104) ; also that wine-drinking was punished in Kanda- 
har (l.c. 56). Ovington (1689) observes that Bannians, though they “ are under 
restraint from the blood of the grape, yet will they freely taste the grapes them- 
selves luxuriously with their juice, while it is innocent and harmless. We have 
grapes brought to Suratt, from the middle of February till towards the end of 
March ; some from Amadavad, some from a village called Naapoure, four days’ 
journey distant from Suratt.” These would doubtless be described as the Deccan 
grapes of the Bombay shops to-day. 

There is thus no doubt that large tracts of Upper and Western India are 
eminently suited for grape cultivation. Many quotations might be furnished 
to prove the extensive and diversified nature of the knowledge that exists in 
India and its chief frontier countries regarding the vine. Kan&war, for example, 
is one of the Indian localities where what may be described indigenous yith 
culture is a recognised industry, and Kashmir as an area of both acclimatised 
d wild grapes, so far the present-day cultivation is concerned, and 1 tly 
the trade in the produce of the vineyards of Afghanistan, Baluchistan and 
K hmir is of no mean importance, and moreover capable of indefinite exten- 
sion. To that category there seems every prospect in the near future of Mysore 
having to be added, namely an important centre of grape cultivation. [Of. 
PavRus Mgineta (Adams, transl. ani Comment), !., 172-8 ; iii., 271-3 ; Januensis, 
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Ltber Serapionis, 1473, § 35; Nicolo Conti, Travels in the East, in India in the I5th 
Cent. (ed. Major), 15 ; Ain-i-Ahhari (Bloclnnann, transl.), i., 65 ; also (Jarrett, 
transl.) ii., 350 ; Ligon, Hist. Barbados, 1657, 80 ; Mandelslo, Travels, 1662, in 
Olearius, Hist. Muscovy, etc., 34; Tavernier, Travels in Ind., 1676 (ed. Ball), ii., 
282; Ovington, Voy. to Suratt, 1689, 8, 234, 303; Vigne, Travels in Kashmir, 
1842, ii., 53 ; Hoffmeister, Travels, 1848, 372, 377-9 ; Bentham, Rev. of Targioni- 
Tozzetii, in Journ. Hort. Soc., 1855, ix., 156-7 ; De Candolle, Orig. Cult. Plants, 
1882, 191-4; Joret, Les PI. dans HAntiq., etc., 1904, ii., 280-1.] 

VJTICULTURB AND WINE AND RAISIN MANUFACTURE, 

According to Woodrow (Gard. in Ind., 1903, 227), ‘^The favourite 
varieties of grape that are grown in Europe have been introduced many 
times into India, but with few exceptions fail to become established.” 
He then mentions the following forms as having been acclimatised and 
as being cultivated successfully in India generally : — White Mascadine 
[sajed angoor) ; White Portugal {Cashmeree or White Tokay, valayati 
angur) ; Black Monukka (bae-danae angur) ; Black Hamburg {huhshee 
angur) ; and Faquira. Details regarding the methods of propagation, etc., 
as applicable to India, are given in detail in the same pubHcation, but 
space does not permit of full treatment in this work. Perhaps one of 
the most important points to which attention should be paid, is the in- 
fluence of atmospheric moisture. The fruit will not ripen when once 
the rains have broken, so that early maturity stock in direct adaptation 
to climatic conditions is essential. Firminger {Man. Gard. Ind., 1904, 
271) states that the driest and hottest period of the year is when grapes 
ripen finest. This will be March in the Deccan, May in the vicinity of 
Calcutta, and June in the Upper Provinces.” 

Panjab. — Henderson remarks that “in many parts of the Panjab, 
the vine thrives quite as well as in Europe,” and Baden-Powell {Ph. 
Prod., 271) enumerates twelve diflerent forms recognised there- Practi- 
cally no information, however, is available regarding viticulture in recent 
years in the Panjab. The reports of the experiments carried on at the 
Agri-Horticultural Gardens of Lahore contain little information, and are 
mostly a record of failure. While that is so, there are several very dis- 
tinctive grapes regularly sold in the larger towns (such as the small seedless 
grape of the Delhi market) that seem well worthy of special study. Sly 
[Agri. Journ. Ind., i., pt. iii., 268-9) discusses the fruit culture of the 
North-West Frontier Province. He says that 4,000 acres are under 
orchards, of which 2,700 are in Peshawar. He then discusses the grapes of 
Peshawar, Kohat, Kuram and Bannu. (For raisin Vinegar, see pp. 1110-1.) 

Wines of Kashmir . — But the interest in Upper India centres Very largely 
in the vineyards of the State of Kashmir. In the time of the Emperor 
Akbar, as already indicated, wine production was a very general industry, 
and held then a much more important place than at the present day. 
During the time of the Emperor Jahangir, the grapes of Kashmir were 
improved, but shortly after the decline set in which has been already 
alluded to. Coming down to modern times, the subject next assumed 
interest in 1876, when the late Maharajah Kanbir Singh took up the enter- 
prise of vine-growing, and in 1885 had 352,525 plants in his various vine- 
yards. At the Calcutta International Exhibition of 1884, red and white 
wines and also brandies made in Kashmir from the pure juice of the grape 
were exhibited, and obtained a gold medal and were highly commended 
for purity and excellence. This circumstance has often been overlooked, 
and the old tradition of India not producing wine been every now and 
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again commented on. It can and does produce wine, and no one can 
say that its wine industry of the future may not become one of its 
commercial triumphs. In spite, however, of the great expenditure 
lavished on them, the vineyards of Kashmir have not as yet proved 
the success anticipated, and in 1890 it became evident that the vines 
were sufiering from I^hijlloxera. With reference to this, Lawrence 
{Valley of Kashmir, 1895, 351-2) states that ‘‘American vines were at 
once imported, and are now gradually replacing the unhealthy Bordeaux 
plants.” 

Commenting on the decline of the production of the eating grape, 
Lawrence observes that the people cut down their good vines in order to 
avoid the exactions of officials. “ The grapes, white and red, from the State 
vineyard at Raipur in the Sind Valley are delicious, and efforts are being 
made to reproduce the Raipur vines in other parts of the valley. With 
the decline of the eating grapes, there has been an attempt to introduce 
the wine grape, and at present there are 389 acres of vineyards on the 
shore of the Dal Lake. The vines were introduced from the Bordeaux 
district.” “ Perhaps the vines of Burgundy would have been more suit- 
able to Kashmir. Costly distillery plant was imported and set up at 
Gupkar on the Dal Lake, and wines of the Medoc and Barsac varieties, 
sometimes good, sometimes bad, have been manufactured year by year.” 
^‘ Besides the Medoc and Barsac, which are sold at Gupkar, a large amount 
of apple brandy is distilled and finds a ready sale.” “ The vineyards are 
under the direct management of the State, and, in spite of supervision, 
the vines do not receive the sedulous cultivation which alone can give 
success.” “ The business in present circumstances does not pay.” [Of, 
Smythies, in Agri, Ledg,, 1894, No. 15, 24-5, 27-8 ; Coldstream, Vine 
Cult in Kanawar, in Ind. Gard., Aug. 14, 1898 ; Re'pts, Agri.-Hort, 
Gardens, Lahore.] 

United Provinces. — ^Practically nothing of a definite nature has been 
written regarding grape cultivation in these provinces. The vine is said 
to fruit well in most districts throughout the plains, but the grapes are 
quite unsuited for wine manufacture. On the hills, how'ever, it is other- 
wise, since at Kumaon, Kanawar, etc., a fairly large industry exists in 
vine cultivation. In Kanawar the vine has been cultivated since the 
early classic period, and several writers have spoken in high terms of the 
vines of Dehra Dun {Ind. For., 1889, xv., 313-5). In the Rejports of the 
Botanic Gardens at Saharanpur will be found some information regarding 
the experimental cultivation of foreign, mostly Afghan, varieties. 

“ In Upper Kunawar,” says Cleghorn {Journ. Agri.-Hort. Soc. Ind., xiii., 382), 
“ the vine is extensively cultivated and ripens its crop at an elevation of from 
6,000 to 9,000 feet. The first plants are seen at Nachar, but the climate there 
is not suitable ; beyond the Miru ridge which intercepts the heavy clouds, the 
smaller amount of rain favours the ripening of the grapes. The vineyards occupy 
sheltered situations, generally on’ the steep slope facing the river. The vines 
are supported on poles three or four feet from the ground, connected by horizontal 
ones. The fruit hangs below the shade of the leaves, never exposed to the sun. 
A considerable portion of the crop is dried on the house-top and stored as raisins 
for winter use, but without care, and many grapes are spoiled in the process. 
For several years the crop has been deficient, the grapes dropping off before 
they were ripe frotn unseasonable falls of rain and snow. This year, 1864, the 
rainfall was moderate, but the Oiaiiim. or vine disease appeared in the valley, 
and destroyed many vineyards. The fresh fruit is exported to Simla for sale 
in hiltaa or large hill baskets, and the small seedless grapes dried are also sold 
there as ‘ fine Zante currants ’ at 2 rupees per pound. At Akpa and Poari the 
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price of fresh grapes is about one rupee for a hilta-ivlV^ “ Sungnam is the highest 
point in the valley where the vine thrives.” 

In Kan^war, says Mr. Atkinson (a later writer), the fruit is called dalchang 
and the plant Idnang, and there the vine is extensively cultivated a.s a field crop, 
and ripens its fruits at an elevation of from 6,000 to 9,000 feet. He then adds 
that a spirit called rah or ark is prepared from the juice, and also a wine called 
sheo. 

According to HofEmeister {Travels, 1848, 377-8) there appears to have existed 
a large trade in carrying fresh grapes from Bashahr to Simla. This traffic can 
hardly be said to exist to-day, though the exports of raisins may be considerable 
and, moreover, capable of infinite development. The available information 
regarding the Kanawar industry is, however, both meagre and contradictory. 
But with a community of cultivators possessed of an ancient tradition and 
centuries of experience as vine-growers, much might be expected were viti- 
culture organised on more scientific principles, and with sufficient capital and 
commercial enterprise. 

Bo bay , — The earliest definite information regarding the cultivation 
of the vine in the Deccan would appear to be that already briefly alluded 
to in the paragraph above on history, viz. the passages from Ibn Batuta, 
Thevenot, Mandelslo and Ovington, etc. Syed Siraj-ul-Hasan {lx. 224) 
says, ‘‘ Looking at the present condition of the fruit trade at Poona and 
Nasik, one realises what treasure lies buried in Aurangabad and its vicinity. 
These two places send fruit to the value of many lakhs of rupees to the 
Bombay market. The writer has personally seen thousands of acres of 
lands under vine cultivation around Nasik. One merchant alone — a 
Bohra — exports as much as £33,000 worth of fruit. Why should not 
Aurangabad compete with the other cities on equal terms 1 The soil is 
excellent, as proved by the experience of centuries.’’ 

The moist climate of the Konkan is not suitable for vine-growing, 
but in parts of the Deccan, e.g. Ahmadnagar, Aurangabad, Poona, and 
especially Nasik, grapes of fair quality are grown for the Bombay market. 
The vines are usually trained on live posts cut from JE7^yith7‘ina indicay 
a tree known in the vernacular as the 'pdngara. The account of culti- 
vation given by Woodrow, which has been already referred to, has special 
application to Bombay, and should be consulted in this connection. More 
recently P. S. Kanetkar, Superintendent, Empress Gardens, Poona, gives 
a full account of viticulture in Poona and the Deccan {Ind. Plant, and 
Gard.j April 21 and 28, 1906). He names five distinct varieties which 
are cultivated there, viz. ahi or hhokr% faMi or fakiri, habshi or kali, golkali 
and sahebi. The field selected “ has a kind of garden soil that is neither 
black clay nor light red {murrum), but is a mixture of these, and contains 
a fair proportion of lime.” In the hot weather it is ploughed four or five 
times and during the rains is left fallow, or Crotalaria ;pmcea {tag) is 
grown and ploughed in as a green manure in September. The young vines 
are reared in nursery beds and then transplanted. The season for trans- 
planting the vine stocks is the month of January. The stock is prepared 
from the cuttings of the October prunings. “ The cuttings, about a foot 
long, with four eyes or buds upon them, are chosen from ripe wood and are 
planted in beds, the soil of which is manured with ashes or weU rotted 
farm-yard manure.” They are put down in twos, and by January throw 
shoots about 6 to 9 inches long and become fit for planting out. Previous 
to planting out the young vines, the field is ploughed along and across, 
the points of intersection of the furrows being 7 feet apart. At the points 
where the furrows cross, pits are dug, in each of which a basketful of 
manure is placed, A pair of young vines is then planted in each pit. 
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The furrows between the pits serve as water-channels, and water is applied 
immediately after planting. A second and third watering are given at 
intervals of four and six days, and later the plantation is watered every 
eight days till June. When the vines are established, harvi stakes 
{Sfrobilm^^^ caUosus) are driven into the ground and two of the 
Wealthier shoots tied to them, while the others are cut off. In this way 
the vines grow till April, during which time half a basketful of farm-yard 
manure, or preferably 'poudrette, should be given twice to each vine and 
all side-growth removed. When the vine has grown over 5 feet (towards 
April), the ends are nipped off. As a consequence, side shoots are 
thrown out near the top. About three or four of these shoots are kept 
and all the lower ones are removed.’’ Stronger stakes of the pangara 
{Erf/thrina indica) are now supplied in place of the karvi. “ The 
three or four shoots kept at the top of the vine continue growing till 
October next, when the pruning for the mitha bar (sweet crop) becomes 
due.” After pruning, the ground between the rows of vines is ploughed. 
No water is given till the shoots blossom, and form small fruits. 

About four weeks after pruning the blossoms appear and the fruit sets 
in a short time afterwards.” The bunches are ready to be gathered in 
March, about six weeks after the grapes begin to get soft. A well- 
established plantation about ten years old yields about 10 or 12 lb. of 
grapes per vine.” After the fruit is gathered (in March), no water is 
given for about a month, and in April the hot-weather pruning is done. 

At this pruning the spurs or halams which had three or four buds left 
on them at the cold-weather pruning for giving the fruit-bearing shoots, 
are shortened and cut back to two buds, from which alone one or more 
shoots will spring up to bear the sour fruit of the rainy season.” After 
the hot-weather pruning, the land is again ploughed, harrowed, and 
manure applied. Water is then given and continued weekly till the 
rains. In October pruning commences again, as already explained. [Cf, 
Repts. Dept Land Rec, and Agri., Bombay,'] 

Diseases . — ^Very httle is known regarding the diseases of the vine in 
Western India. Recently, however, Butler {Agri. Journ, Ind., ii., pt. i., 
94-5) furnished a brief report on the subject and identified two out of the 
four diseases mentioned by Mr. Kanetkar. The four diseases are — (1) kharda 
rog (red or brown rust), (2) buri (mildew), (3) khajalya rog (black rust), 
and (4) karpa rog (drying-up disease). The second and the fourth are 
well-known diseases of the vine. Buri is Ouliiim Tucheri, one of the 
most destructive of mildews ; while karpa rog is anthracnose {Sphaceloina 
ampelinmn). Both can be controlled if not checked by fiowers of 
sulphrur. \Gf, Maxwell-Lefroy, An Insect attacking Grape-Yine, in Agri. 
Journ. Ind,, 1907, ii., pt. iii., 292.] 

aluchistan and Sind. — One of the many surprises that meet the 
visitor to Quetta is the profusion and superior quality of the grapes that 
are offered for sale. On inquiry these are found to be frequently raised 
in vineyards where there is practically no rainfall and where few or no 
streams are seen to carry surface water. Underground, however, the 
people have excavated drains that communicate from one well to an- 
other, until a fairly good flow is established from the upper (often rocky 
regions) to the more fertile lower plains, where vineyards and b:uit gardens 
abound. The system of subterranean drains (or tunnels) has been adopted 
as a matter of economy, since the great dryness of the surface soil and 
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higli temperature of tlie atmosphere would absorb all the water long 
before it reached the orchards. 

Little information exists as to the methods of cultivation or of manu- 
facture of raisins, but Mr. E. Hughes Buller has furnished some interesting 
particulars regarding the chief varieties of grapes grown in the Quetta- 
Pishin district. He enumerates some eighteen, but the most widely 
distributed are known as haita and sfin hishmislii, followed by kalamaJcJc^ 
husaini^ tor, sra hiskmiski, and tanddn. The rest, he says, are only met 
with occasionally. Eaita is a large oval-shaped grape, with hard sldn, 
of a green colour tinged mth yellow. It is very lasting and is the grape 
commonly packed in wool and sold in Indian bazars. It is obtainable 
from August to the end of November. In Kandahar haita grapes are 
made into raisins {dbjosh) by dipping them in boiling water mixed with 
lime and carbonate of soda, and then drying in the sun. Spin Jcishmishi 
is a small green grape, oblong in shape, found in all parts of the district, 
especially in Quetta and along the Khwaja AmiAn. It begins to ripen 
in August and lasts till the end of October. Kalamakk is green, oblong, 
of medium size, larger than spin Jcishmishi and smaller than haita. It 
ripens from September to 15th November. Husaini is, a soft fruit, dis- 
tinguished by its loose growth and by the narrowing of each grape in 
the centre. It grows in Gulistan, Mazarri, Kamalzai, Arambi and Sari^b, 
begins to ripen in August, and lasts till the end of October. Tor is de- 
scribed as an oval grape, dark in colour and fairly sweet. It ripens early, 
about the middle of July. Sra Jcishmishi is a small grape, light purple 
in colour, with soft skin. The Kandaharis make raisins from it. It 
begins to ripen about the 25th of August and lasts to the 15th of October. 
Tanddn, the last mentioned, is a large round, green grape of inferior 
quality. It contains a large quantity of juice which is extracted in 
Kandahar, boiled and kept for use as a relish. It ripens in September. 

Traffic , — The traffic in grapes (preserved in wooden boxes), arranged layer 
upon layer, with sheets of cotton-wool between, constitutes one of the 
characteristic features of the so-called Kabul (Afghan) trade of India. 
The wandering fruit traders carry grapes, raisins, pistacio nuts, almonds, 
and pomegranates all over India ; and, barring the traffic in Kashmir fruit 
into the Panjab and of Deccan grapes into Bombay, the Kabuli traders 
practically supply the grapes and raisins consumed in the whole of the 
rest of India. The traffic is, therefore, by no means an unimportant one, 
and the share taken by the Quetta-Pishin district perhaps the most valu- 
able single contribution. 

Pedley wrote an interesting paper {Agri. Ledg,, 1893, No. 7) on the 
possibility of a raisin industry being organised in Sind. He contrasted 
the Fresno district of California with the Schwan Sub-division of Karachi, 
and came to the conclusion that with its cheap labour Sind might easily 
do a large trade in this dried fruit. 

en^al and Assa . — The annual rainfall of the province is too high 
for vine cultivation to be of much importance. In the upper divisions 
of the province, however, e,g, in Bihar, where the climate approximates 
to that of the United Provinces, greater success has been attained than 
in Bengal proper, and fairly good grapes are often produced, as at Dinapore 
and Tirhut. [Cf. Repts. Dept. Land Rec. and Agri.] 

Madras and Alysore.— On the plains of Madras the vine can be 
grown only under careful garden cultivation, and viticulture can never 
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therefore become an established industry. On the mountains and table- 
lands, on the other hand, it is grown with complete success. An account 
of an interesting experiment at present being conducted in Mysore by 
an Australian (Mr. M. Paul), is given in the Indian Agriculturist (Jan. ], 

1907). Mr. Paul appears to consider the Mysore climate an absolutely 
ideal one for the vine, and he hopes in a few 5 ’'ears to place on the 
Indian market some twenty varieties of the finest grapes grown in 
Australia, and equal to any produced on the Continent of Europe. The 
cuttings imported from Australia were kept partly on the Nilgiri hills Nurseries, 
and partly in a small nursery at Bangalore, but have now to a large extent 
been planted out, and are said to be doing very well. In a year it is 
asserted by Mr. Paul, that he will have a good show of grapes ; in two 
years his little Bangalore vineyard will produce some tons. These Grapes, 
grapes, he considers, will sell at a few annas a pound, and he declares 
that they will be equal to grapes sold in London at five or six shillings 
a pound. \Cf. Cameron, For, Trees of Mysore and Coorg, 1894, 74-5 ; 

Rice, Mysore Gaz,, 1897, i., 83 ; Reps. Govt Bot. Gard., Bangalore.] 

Uses. — It is chiefl,y as a fruit that grapes are cultivated on the table- ITses. 
land of India. But they are at the same time largely eaten in a^dried topes, 
state as raisins or currants, and at one time constituted a fairly important aaisins. 
article of food with the people of Kanawar. The industry of drying grapes 
is not practised, however, to any very great extent anywhere in India. 

According to Dutt (Mat Med. Hind., 1900, 138) raisins have for many 
centuries been employed medicinally by the Hindus, and he adds that 
they enter into the composition of numerous demulcent and expectorant wme. 
medicines in use at the present time. The other products manufactured Brandy, 
from the grape are wine, brandy and vinegar (see pp. 1109, 1110). vmegar. 

[Cf. Blyth, Foods, Compos, and Anal., 1903, 442-69 ; Leach, Food Inspect, 
and Anal., 1905, 554—60; Journ. Soc. Chem. Indvst ; Yearbook of Pharm>acy ; 

Journ. Soc. Arts, etc . ; Rept. on Viticul. Work during 1887-93 ; Agri. Exper. Stat., 

California, 1896 ; also Bull., 1900, No. 130 ; 1905, No. 167 ; 1906, No. 177 ; Dept 
Agri. Victoria, Bull., 1902, No. 2 ; 1905, No. 22 ; U.S. Dept Agri., Farmer" s Bull., 
ifos, No. I 7 A; Hosie, Rept on Prov. of Ssu^cKuan, 1904, 20-2.] 

TRADE . — In the internal trade returns, wines are classed along with Trade, 
spirits (see p. 1047). The foreign trade consists chiefly of imports and 
re-exports. The exports of Indian produce are quite unimportant, and 
when compared with the immense population, the imports also are re- imports of Wine, 
markably small. The following table shows the foreign imports of wines 
of all sorts for the five years 1902-7 : — 


— 

1902-3, 

1903-4. 

1904-5. 

1905-6. 

1906- 

-7. 

Champagne 

Claret 

Port 

Sherry 

Other Sorts 

Bs. 

10,07,620 

2,91,766 

7,61,932 

1,89,667 

7,50,956 

Rs. 

8,07,144 

2,54,248 

7,30,754 

1,76,279' 

7,59,522 

Rs. 

7,84,015 

1,99,156 

7,52,877 

1,67,478 

7,15,466 

Rs. 

9,66,182 

2,03,961 

8,00,934 

1,82,307 

8,21,963 

Rs. 

7,57,812 

1,66,300 

7,79,522 

1,68,006 

7,68,188 

Gals. 

28,216 

44,013 

95,610 

22,196 

139,307 

Total 

30,01,931 

27,27,947 

26,18,982 

29,76,347 

26,39,828 
= £175,988 

329,342 


Erom these figures it will be noted that the imports do not show much 
tendency to increase. The chief supplying countries and the shares taken 
by the various provinces may be exemplified by the following analysis of 
the trade of 1906-7. Of the total quantity (329,342 gallons) imported in 
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that year, 150,899 gallons came from the United Kingdom ; 99,587 from 
Prance; 15,982 from Italy ; 11,672 from Belgium ; 11,782 from_ Gp 
many. The quantities from other countries were comparatively insignifi- 
cant. The shares received by the various provinces (in gallons) were as 
follows -.—Bombay, 105,200 ; Bengal, 99,308; Madras, 52,360; Sind, 
38,230; Burma, 33,968. The shares (in gallons) taken by the chief im- 
porting countries in the different sorts of wine may be similarly exemplified 
by the figures for 1906—7 : — Champagne — United Kingdom, 13,292 ; 
Belgium, 7,819 ; France, 6,638. Claret— France, 27,353 ; United Kingdom, 
8,084. Port — United iUngdom, 77,080 ; Germany, 7,544. Sherry — 
United Kingdom, 18,023. Other Sorts — France, 63,416 ; United Edng- 
dom, 34,420 ; Italy, 11,418 ; Spain, 7,022, etc. 


WITHANIA, JPaiiq. ; FI, Br. Ind., iv., 239-40 ; Gamble, Man, 
Ind, limbs,, 1902, 508 ; Solanace^. A genus of shrubs, two of which 

are natives of India. . „ ^ 

W. eoagulans, Dunal, The Cheesemaker or Indian Bennet, ahri, panir, 
ashvagandd, spin bajja, shdpiang, khamazora, kdhnaj, amukkura, penneru-gadda, 
etc. A small herb common in the PanjAb, Sind, Mghanistan and Baluchistan. 

The fruit, both fresh and dried, is used medicinally, but is ohieUy important 
as possessing the property of coagulating milk, and is used for that purpose instead 
of rennet in Sind, North-West India, Afghanistan and Baluchistan. This pro- 
perty was first noticed and made known by Stocks in 1849 [Journ. As, Soc, 
Bomb.., 56). Mr. S. Lea published an account {Proc. Boy, Soc., 1883, xxxvi., 
55-8) of experiments made on the seeds for the purpose of ascertaining whether 
they contained a definite ferment with the properties of ordinary rennet. The 
seeds were subjected for 24 hours to the action of various solvents which were 
then added to milk. A 5-per-cent, solution of common salt in water was found 
most effective in extracting the ferment, which rapidly curdles milk. In sum- 
ming up. Lea states that the results of the experiments proved “that the seeds 
of mtJiania can be used as an adequate and successful substitute for animal 
rennet.” Pharmacog. Ind.^ ii., 569—72; Agri. Ledg., 1893, No. 17, 114; 

1895, No. 5, 64-6 ; Kew Bull, 1903, 27-8.] 

W. so nifera, Ounal; Train, Beng. Plants, 1903, ii., 750. The pamr, asgandh, 
ashvagandhd, kutilal, tilli, ghodd, amukkura, penniru^gadda, etc. An erect shrub 
found throughout the drier parts of India ; frequent in the west and in Hindustan, 
rare in Bengal. ' . 

Leaves, seeds and root are used in Native Medicine, being reputed to have 
diuretic and narcotic properties. The root, however, according to Dymock 
{Mat. Med. W, Ind., 1886, 643) “ has universally been confounded with a root 
met with under the same names in the bazArs, but which bears no resemblance 
to the root of somnifertt,” The asgand of the shops is the tuber of a convol- 
vulus, which, though much smaller and different in habit, does not appear to differ 
botanically from ipomc&a digifata, (p. 686). In Bombay the seeds of this species 
are employed to coagulate milk in the same way as those of the former, already 
detailed, and both plants accordingly often bear the same vernacular names, 

[Of, The Bower Manuscript (Hoernle, transl.), 1893-7, 18, 87, 108, etc. ; Mat- 
thiolus. New ICreuterhuch, 1563, 465 ; Bruce, Travels in Africa, 1790, v., 54— f 
(the Wanzey) ; Paulua jBgineta (Adams, Comment.), 1847, iii-, 359-60 ; Phar- 
macog, Ind., ii., 566-9; Banerjei, Agri. Guttack, 1893, 190; Agri. Ledg., lB90 
No, 28, 282-3 ; Dutt, Med. Hind., 1900, 210-1.] 

W F R lA FLO I SfdislKi Fl Br.M^ 

Gamble, Ind, Timhs., M9-70 ; Cooke, FI Pres, Bomb,, 1903, i. 

510-1 ; Duthie, EZ. Upfer Gang. Plain, 1903, 351 ; Prain, Beng. Plants 
1903, i, 502 ; Brandis, Ind. Trees, 1906, 341 ; Lythrace^. The ddw 
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dhaula, dhai, dawai^ dhuvi, dhdtahi, icha, santha, dahiri, cJhungkyek-dum, 
jatiko, jave, pitta, gut, daur, thdwi, pkulsatti, dhamdina, jargi, yet kyi, etc. 
A large deciduous shrub found throughout India, ascending the Himalaya 
to 5,000 feet, rare in the south and not extending farther than to the 
hills of Karnul ; Shan hills and other forests in Upper Burma (Gamble). 

It yields a Gum, known a-s dhaxcra or dhau-ha-gond of Harauti and Mewar, 
which is said to resemble gum-tragacanth. The most important part of the 
plant is, however, the flowers. They appear from February to April, when they 
are gathered and dried. Throughout India these are employed as a Dye either 
to produce a colour by themselves or as an adjunct or mordant chiefly with dl 
{ citHfoiia). Prof. Hummel foimd them to contain 20' 6 per cent, tannic 

acid and they have long been used as a Tan to a small extent, though for this 
purpose the flowers have been neglected in favour of the leaves. Medicinally 
they are employed as an astringent. In the Central Provinces they are said to be 
eaten as Fqod, and in Bengal are utilised in the preparation of a cooling drinl^:. 
The wood is used only for Fuel. The plant is a common ornamental shrub in 
gardens, being easily propagated by cuttings or seed. 

ICf. The Bower Maniiscri'pt (Hoernle, transl.), 1893-7, 117 ; Hunter, As. Res., 
1795, iv., 42; Hardwioke, As. Res., 1799, vi., 362; Pharmacog. Ind., ii., 40; 
Monographs, Dyes and Dyeing: — Russell, O. Prov., 1896,6-7; Banerjei, Beng., 
1896, 33 ; Fawcett, Bombay, 1896, 15 ; Hadi, XJ. Prov., 1896, 81-2 ; Dutt, Mat. 
Med. Bind., 1900, 165-6 ; Hooper, Agri. Ledg., 1902, Ho. 1, 44 ; Woodrow, 
<-fard. in Ind., 1903, 320-1 ; Firminger, Man. Qard. Ind., 1904, 565.] 

W OL, G AT »-HAI AN PA .—Moorcroft, Travels, 
1820 (ed. 1841), i., Ill, 410 ; ii., 164, 248 ; Eoyle, Prod, Res. Ind., 1840, 
139-54 ; Baden-Powell, Ph. Prod., 1868, i., 177-88 ; ii., 1872, 25-56 ; 
Hoey, Monog. Trade and Manuf. N. Ind., 1880, 169-70, 178-9 ; Pogson, 
Letter in Proc. Govt. Ind. Rev. and Agri. Dept., 1881 ; Johnstone, Woollen 
Manuf. Panjab, 1884-5 ; Mukharji, Art Manuf. Ind., 1883, 341-4 ; 
Collins, Indust. Bengal, 1890, 11-2 ; Bamaswami Iyer, Manuf. of 
Kamblis in Chitaldrug, Mysore, 1891 ; Bicketts, Cat. Mysore Prod, in 
Chicago Bxhih., 1893, 14-8 ; Monographs, Dyes and Dyeing : — Hadi, 
LJ. Prov., 1896, 35-41; Fawcett, Bombay, 1896, 33-5; Monographs, 
Woollen Fabrics : Garrett, Berar, 1898, 1-3 ; Pirn, II. Prov., 1898, 1-17 ; 
Thurston, Madras, 1898, 3-12 ; Banerjei, Bengal, 1899, 1-37 ; Marten, 
<?. Prov., 1899, 1-9 ; Brendon, Bombay, 1899, 1-13 ; Watt, Chief Ind. 
Animal Prod., 1902, 111-2; Hannan, Text. Fibres Comm.^ 1902, 185-217 ; 
Final Settl. Rept. Almore, 1903, 7-9 ; Cordemoy, Le Prod. Colon. d'Orig. 

Paris, 1903, 126-38; Hanausek, Micro. Tech. Prod. (Winton and 
Barber, transl.), 1907, 124-39. 

The chapter devoted to Live tock has dealt so very fully with the wild 
and domesticated goats and sheep of India (pp. 743-9) that there practi- 
cally remains only the task of reviewing in this place the trade in raw 
wool and of furnishing a brief summary of the Indian woollen manufactures. 
But though many of the sheep, of India produce fleeces of hair rather than 
of wool, still fairly good wool is obtained here and there, as, for example, 
from the black-headed sheep of Coimbatore, the woolly sheep of Mysore, 
and the sheep found in large tracts of the Deccan, Bajputana, the Panjab, 
the United Provinces and Bihar (Patna sheep). 

istory.- — Wool was known to the very earliest of the classic writers of India, 
and by the injunctions of the Institutes of Manu it is assigned as the material Of 
the sacrificial thread of the Vaisya. In the Rig Veda, moreover, there are hymns 
to P han, the god of the shepherds, which make mention of the bleaching and 
spinning of wool. Wool is regarded as ceremonially pure, and can accordingly 
be worn while eating or even performing religious functions. With the Vaish- 
navas the sradh Observance should, in fact, be performed only when clad in woollen 
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garments. With most castes the bridegroom attends the wedding service with a 
woollen charm tied aronnd the waist. Brahma created fire, woollen cloth, the 
Brahman, and the kdsa grass (see p. 930). From these and such- like references, 
we are justified in assuming a vast antiquity for the Indian knowledge of wool, 
as also the arts of spinning and weaving it. 

But even with the Muhammadans, the knowledge in wool is no less extensive 
than with the Hindus. Frequent mention of it occurs in the Arabic and Persian 
©lassies. Ali, Fatima, Hasan and Husain are spoken of as the children of the 
blanket. But in Asia the very earliest woollen garments were produced by 
plaiting, much after the fashion of grass-mats, and there would seem reason for 
believing that the property of felting wool was discovered before the art of 
spinning it. When viewed under the microscope, the individual fibres of wool 
are seen to he coated with minute scales, and the fibres are, moreover, curly and 
elastic. To these physical properties are to a large extent due the felting of 
wool, as the fibres, on being shrunk, get intertwisted and bound together. But 
the wool of sheep reared in tropical countries is less scaly, less curly and more 
rigid than that of temperate countries, and becomes, in fact, hardly separable 
from the hair of goats. Hence it follows (to some extent at least) that the know- 
ledge in wool and the position of the woollen industries of India become less and 
less evident as the approach is made toward the warm moist regions of the tropics 
or descent is made from the hills toward the plains. It is thus highly probable 
that the knowledge in wool came to India through the Aryan invaders (who 
doubfless were largely shepherds), and even to-day wool takes a very subordinate 
position in the art crafts of India proper, owing doubtless to its unsuitability as a 
material of clothing under the climatic conditions that prevail for the greater 
part of the year. 

During the early years of the British rule in India much attention was paid 
to wool, more especially shawl-wool (pashm) of the Panj4b, Kashmir and Tibet. 
The papers written by Webb, Paper, Moororoft and Hearsay, and later by Smythe^ 
Hutton, Hodgson, Conolly, Cooper, etc., may bo specially mentioned as the out- 
come. But long prior to these, many travellers make mention of wool. Thus, for 
example, Fryer (New Acc. E. Ind. and Pers. (ed. 1698), 224) telle us that the English 
Company’s trade was in his day small from Persia but that they carried a few 
drugs, Carmarda wool, etc. This is, therefore, one of the earliest references by a 
European to the Kirmani wool, which for many years p t has constituted so very 
important an item in the imports of raw wool drawn by India to its looms. 

Characteristics of the Pibte and Trade Classification, — The nature and value of 
the fibre depends first upon the breed of animal from which obtained ; next, the 
climate, soil and herbage of the country in which reared ; and 1 tly, the method 
and care with which the fleece has been removed from the animal and sent 
to market. But it is well known that with every precaution observed, departures 
and irregularities occur. From the standpoint of buying and selling wool, its 
merit turns on ^ftness, soundness, fulness and freeness. The individual hairs 
may vary in length, thickness, and number of scales to the inch very greatly, 
even within the most carefully selected breed, and moreover they are different on 
the various parts of the body or during the various seasons of the year, and may 
even be irregular side by side on the same animal. Mr. N. Burgess, for example, 
gives the measurement of one hair in a sample of Saxon wool of an inch, 

while another lying by its side me ured an. inch. But to compare with 

these, he records hair of Southdown with a measurement of of an inch and 
another the coarest fibre being of an inch. 

As with cotton, so with wool, the merit of the fibre is generally expressed by 
lengths to which it can be spun. 32’s would be the lowest d 80’s the highest 
average yarn. That is to say, in the former 32 hanks of 560 y ds each c be- 
spun from the pound of wool, and so 80 ’b would mean that the wool was so fine 
that one pound could be spun into 80 hanks of the length mentioned, or 
44,800 yards. But if the wool be harsh and devoid of elasticity, while in length 
of staple it may he suited for a certain count, a much lower yam may actually 
be possible. Much, therefore, depends upon the condition or texture of the 
fleece. ^ 

As mentioned above, the under-fleece of the Tibetan goats yields the finest 
of all Indian wools — pashm. This is used for the most expensive and artistic- 
purposes in. the Indian woollen industries, more especially the shawls and chadara 
presently to be described. It is imported across the land frontier and almost 
exclusively through Kashmir. Waddell (Lhasa and Its Mysteries, 1905, 476-7) 
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affords some interesting particulars of the pasJim of Southern and Eastern Tibet. 

He remarks that the Kashmiris have a monopoly of the trade in tipper Tibet, 
whence they export it all by way of Rampur on the Sutlej, Kashmir and Ladakh, 
and canvass for it chiefly in the tracts adjoining there. “In Southern Tibet, 
however, most of this important product, the felted silky underwool, which 
should amount to hundreds of tons annually, is wasted, as the Tibetans do not 
know its great value, and do not collect it from either the yak, when shedding 
its winter coat in spring, or the goats and sheep.” 

Imported Kirmani wool and the still more inferior wahat shahi pashm (from Adulteration. 
Persia and Afghanistan), after being treated in a special manner, is extensively 
employed as a substitute for or in admixture with Tibetan pashm in the pro- 
duction of much of the pashmina of modern commerce. A more recent and 
even more pernicious practice is the use of foreign, mostly English, woollen yams 
in the fabrication of Indian textiles, for which both the colours and the quality 
of the yam are 'unsuited. 

Indian WooL — The best wool is that of the Panjdb and Frontier Indian 
Province, of which perhaps Hissar would take the foremost place, but "Wool. 
Ferozpur, Lahore, Jhang, Shahpur, Peshawar, Dera Ismail Khan, Amritsar, 

Multan, Rawalpindi and Jhelum each produce wool in fair quantity and 
quality. In the United Provinces the most useful wool comes from the 
Himalayan tracts — Garhwal, AJmora, and Naini Tal — while the important Himalayan, 
districts in the plains are those of Agra and Mirzapur. A large drain is, 
however, made on the Panjab, Rajputana and Sind, and also on foreign 
countries, to meet the manufactures of these provinces. The best -known 
local wools of Western India are the black Deccan and Khandesh and the Deccan, 
white wools of Sind, Gujarat, and Kathiawar. Sind and Baluchistan wools sind. 
are exported from Karachi, along with the fine wool obtained from Bikanir. Bikanir. 

The rearing of sheep in the Central Provinces is fairly important, especially o. Proy. 
in Jabbalpur, Nagpur, Chanda, Wardha and Raipur. In Rajputana and 
Central India', Bikanir, Jodhpur, Jaipur and Ajmir produce wool, and 
that of Bikanir is much prized all over India, especially for carpet- weaving. 

In Southern India the wools of Bellary, Karnul, Coimbatore and Mysore South India, 
are well known ; but the sheep of most other districts of Madras, like those 
of Bengal, yield hair rather than wool. 

Prices. — In an official report from the Director of Land Records and Price. 
Agriculture in the United Provinces, the following occurs regarding prices. 

The price depends upon the purity of the wool, but 2-J- seers per rupee 
may be assumed as a fair average. Bikanir wool (wlfite) fetched from 
under Rs. 20 to over Rs. 35 per maund, according to fineness and freedom 
from burrs. Goats’ hair costs 10 to 12 seers per rupee and camels’ hair 
5 seers per rupee. 

INDIAN WOOLLEN MANUFACTUpB. 

Mr. J. E. O’Conor (Eev. Trade Ind., 1893, 51) made the somewhat anufac- 
significant comment: “The trade is as yet quite unimportant and is tures. 
likely to remain so for a long time to come, unless the Indian mills are able 
to find markets in Asia for coarse blankets and horse-clothing, the only 
descriptions of goods for which there would be a fair demand in the regions 
we couldhope to supply and the only kinds we could manufacture with 
profit to compete outside India with European goods,” In 1895, however, 
the imports from Great Britain had fallen ofi by 9^ per cent., while those 
from Germany .had increased sixfold, from France threefold, and from 
Austria twofold. It had thus almost immediately been demon^rated that 
the attractively got up cheap shoddy and mixed woollen goods of the SMdy, 
Continent of Europe (more especially of Germany) were not only ousting the 
superior manufactures of England, but had undermined the ground which 
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the Indian mills were believed capable of holding. In Calcutta, for ex- 
ample, there has existed for many years past a large demand for coolie 
blankets and shawls, and this has recently been entirely usurped by cheap 
foreign supply. It is hardly to be wondered at, therefore, that the pioneer 
woollen mills of India, such as the Cawnpore Woollen Mills Co., Ltd., 
should have been driven to turn their attention almost exclusively to the 
production of high-class goods of pure wool in' direct competition with the 
British supply, since their woollen blankets could no longer compete with 
the cheap low-grade foreign articles. Similarly it has been realised that 
there was a more profitable market open to the Indian mills in the produc- 
tion of ordinary average quality and even high-class woollen goods than 
in contracts with the Army Clothing Department of India. Thus it may 
be said that recent years have witnessed a complete revolution, and a 
wholesome one, since the date when the original Dhariwal Woollen Mills 
Company was established, almost exclusively, it might be said, to meet 
official contracts. 

The Dhariwal and Cawnpore Mills may be regarded as favourably placed 
to tap the supplies of India’s finest wools, such as those of Kangra, Simla, 
Garhwal, Kumaon and Nepal, the South-East Panjab (Shahpur, Dera 
Ismail Khan, etc.) and South-Western Afghanistan. In some cases these 
wools have to be carried by road for 200 to 300 miles before they reach 
the nearest railway: station. This is the chief drawback to the Indian 
mills — the long road transit and consequent heavy charges. 

Mills and Woollen Manufactures of India, — In 1876 the Cawnpore 
Woollen Mills were established, and ten years later (1886) there were four 
woollen mills in India with a combined capital of Es. 18,00,000. These 
gave employment to 1,372 persons, had 242 looms and 5,420 spindles 
under use. They produced goods to the extent of 798,062 lb., valued at 
Rs. 5,27,420. Still a decade later (1896) there were 6 mills at work in 
India with a capital of Es. 32,50,000, and these gave employment to 3,017 
persons, had 530 looms, 18,658 spindles, and produced 2,345,570 lb. of 
goods, valued at Es. 24,96,751. During 1904 there were 6 mills with a 
capital of Es. 46,25,000, employing 3,468 persons, 737 looms and 25,931 
spindles, with a production of 3,508,700 lb. valued at Rs. 36,74,678. That 
is a record of thirty years’ progression of which India has no cause to be 
ashamed, yet it should be viewed as giving but a foretaste of still greater 
advancements. 

It may perhaps suffice to complete this reference to the Indian power- 
loom woollen mills to repeat that, as a rule, they concern themselves with 
the growing demand for goods on a European pattern and style, such as 
serges, broadcloths, flannels, tweeds, blankets, travelling rugs, etc. They 
have also given attention to the production of worsted, loxitting yarns, 
Berlin wool, as also knitted goods of all kinds, such as socks, cardigans, 
jackets, jerseys, caps, gloves, etc., etc. They use pure wool : for the 
lower grade goods, Indian wool, and for the higher, the finer imported 
wools, either alone or mixed with Indian. They do not attempt the 
imitation of Indian special textiles, nor have they as yet engaged in any 
branch of the European carpet industry. 

Indigenous Woollen Industry, — But the official rettirns of mills take 
cognisance only of factories that each employ not less than 25 persons 
and keep these at work mainly, if not exclusively, on the production of 
woollen goods. Scattered all over India, however, more especially in 
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the upper provinces, there are small hand-loom workshops in woollen 
manufactures, and these each employ only one or two hands. In the 
aggregate they are important, though out of the large number that 
exist, recognition is made officially of only some 10 or 12, because, 
though not woollen mills in the strict sense, they are weaving establish- 
ments that employ annually from 4,500 to close on 6,000 hands. These 
larger wool-weaving indigenous establishments are all located within the 
Panjab and are concerned for the most part in the production of shawls, 
chadars (see next page), pasJimina, jamawar (or patterned alwans), 
'pattu, etc., etc. But here and there throughout India there is a fairly 
large industry in Oriental carpet- weaving (see Carpets and Ru s, 272-5) 
and in felted rugs {namdas), and this does not appear to be included in 
the official^returns above indicated. But if the study of the Indian woollen 
industries *be extended so as to include the production of mixed fabrics, 
that is to say those in which wool constitutes but one, and perhaps the 
least important ingredient, an extensive assemblage of textiles would 
be thereby embraced, such as the himrus, mashrus, ghattas and the like. 
These are mostly made of silk and cotton mixed, but occasionally of wool 
and silk combined. The name maskru (i,e, permitted textile) gives the 
key apparently to the explanation of the richly varied assemblage of 
fabrics so designated. Pure silk was forbidden to be worn by Muham- 
madans except on special occasions, and thus the weavers conceived of 
numerous methods by which an admixture, perhaps of but a small amount, 
of silk might be thrown on the surface of a woollen or cotton textile to 
give it the rich effect of being constructed almost entirely of the more 
expensive and luxurious material. The word himru literally means a 
textile intended to be worn in the cold season. It is woven of cotton so 
treated as to give it the effect of wool, and is usually brocaded with silk. 
Occasionally such textiles are made entirely of silk, and are, strictly speak- 
ing, amrus^ but when, in place of cotton, wool is used, they are commonly 
designated jamawars. These are pieces of a fixed length, such as would 
be required for the preparation of a choga or coat, or suitable for a 
lady’s dress. They are simply brocaded woollen goods with the pattern 
either in very fine 'pashm or in silk, or they may be in cotton, with 
pashm ox silk ornamentations. In the jamawars of Kashmir, the end 
pieces are woven straight on, but in Amritsar and Ludhiana they are 
sewn on. A large percentage of the Kashmiris settled in British India 
have abandoned the shawl trade and concentrated their attention ex- 
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clusively on the production of plain pashmina or of jamawars. They 
found a lucrative field in the larger towns, especially where these possess 
a fair percentage of Muhammadans, such as Lucknow, Hyderabad, etc., 
and in time the weavers adapted themselves to the requirements of their 
markets and produced and other brocaded textiles in which wool 

was largely replaced by cotton or silk. Within recent years a soft form 
of wool has been imported into India (and in increasing quantities) origi- 
nally from Kirman in Persia, more recently from Australia and Afghanistan. Kimam Wool. 
So also by special treatment soft staple can be produced from almost any 
wool. These special wools are worked up alone or in admixture with pashm 
in the productioH of pashmina, a textile imitated in Europe by a fabric 
known as “ Kashmir,” which, needless to say, is not made in Kashmir nor in “ Kashmir " 
India, any more than a tithe of pashmina sold in India and exported to a 
Europe and America is made of pashm. IPf. Imp. Gaz., 1907, hi., 212-8.] 
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WOOL AND PASHM 

Shawls aad cAadare.— Some years ago th.e Indian supply 
of wearing these special articles and gave the name shawl 
These textiles are woven of the finest wool (usually themnder-flewe of t e 
Tibetan goat), known as pasM, an extremely fine Imir (which in .® 

called shawl-wool, the textile being foshmma). The Eampur 
usuallv white or of some plain colour. It is woven of a woollen {pashm) 
warp and a specially prepared silk, sometimes even cotton weft, t^ug 
occasionally the weft also is of pashm. In manufactme, cMdars “e 
or damasked, but they may be embroidered in the sAaZ-stitch fasluon, 
and may even be possessed of narrow ornate borders or be embroidered 
in pale-coloured or white silk. A large proportion of the soft shawls 
sold in India to-day as Eampur chadars, and which are often carried away 
by visitors in good faith as being genuine, are made in Europe and sent 
to India on purpose to meet the demand that exists for these g^)ods. 

Much has been written on the Kashmir shawls Perhaps the earliest 
account of any note is that given in the Ain-i-Ahban, 1590 (Blochmann, 
transl 91-2). “His Majesty encourages, in every possible way, tJie 
manufacture of shawls in Kashmir. In Lahore also there are more than 
a thorfkand workshops.” Bernier, who travelM in India in 1656^, 
gives some interesting particulars regarding the Kashmir shawls and the 
woollen manufactures of the Panjdb generally (Tm^eZs, in Constable Or. 
Misc. 1891, 402-5). Great pains, he says, have been taken to manutacture 
shawls siimlar to those of Kashmir, in Patna, Agra and Lahore but, 
notwithstanding every possible care, th^ never have the (ftlicate textu e 
and softness of the Kashmir article Vigne {Travels Kashmir im 
ii., 125) afiords many useful facts, but Moorcroft .y 

product what might be described as a full tec^ical report of the materials 
Led, methods of fabrication, and trade in Kashmir shawls <iurmg the 
period of his special studies. Lawrence {Valley of Kashrmr, 1895, 375) 
carries the story down to the present position of the craft--a tradition 
a memory of the past, a degraded industry starved though the loss of 
the European demand. Dr. A. Mitra, in a pamphlet on the s jmd 

IndustriJof Kashmir State, says the time was P^lfkhT of 

employed in shawl-weaving and brought into the State fifty jakhs of 
rupees a year. Now, instead of prosperity, the people are sunk in the 

mLt abject poverty. [Of . Ind Art at Delhi in mS, 338-55.] 

Kashmir shawls are classified according to size, shape or purpose for 
which made, e.g. plaids, shawls, handkerchiefs table-covers, curtains, 
scarves, etc., but it may be said there are two chief modes employed in 
their artistic ornamentation— (a) tih or hanilar (patterns elabo a ^ 
on the loom), and {b) amlikar (patterns worked by the needle). The one 
is woven, the other embroidered, but curiously enough and contrary 
to what might have been anticipated, the needle (or hand- work) is less 
expensive and at the same time less artistic than that produced oyfthe 
loom. A sort of intermediate condition, however, also exists in which 
the imperfections and shortcomings of cheap loom-work are removed, oi 
made up for by subsequent needle embroidery. But the loom commonly 
used is hardly more than a few inches in diameter. Strips (braids) or 
patches are thus woven, then pieced together with the jiMessary pieces 
of pashmina cloth to form the shawl. The unions are next cleverly ob- 
litemted by needlework that can hardly be distingmshed from the loom- 
work. The ground material is usually the finest and purest pashm, and 
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the held (matan) may be of one piece (when the shawl is called a Jchali- Designs. 
ma^n) or consist of four squares of differently coloured 'pashmina (when 
it is described as a ckar~baghan). If in the centre is placed a medallion 
of flowers, the shawl is spoken of as a chand (moon), and if it has only 
oorner flowers, it is a Jcunj. Lastly, when one end has a deeper band of 
embroidery than the other, and both ends are much broader than the 
side strips, the shawl is spoken of as a shahpasand or palledar. 

^ The chief centres of the Kashmir shawl manufacture to-day are Kash- Centres of 
nair, Amritsar, Sialkot, Ludhiana, Gurdaspur and Lahore. The returns 
given below of the exports of Indian woollen goods afford the only in- 
dication available of the extent of the traffic. But for centuries past 
expensive Kashmir shawls have been much sought after by the princes 
and nobles of India. The possession of one or more of priceless value 
was an admitted mark of nobility, and accordingly such shawls were 
treasured and -handed down from generation to generation. Some of oid Samples, 
the finest known examples of Kashmir shawls are, accordingly, those 
belonging to the older families. It was perhaps an unfortunate cir- 
cumstance when the French nobility sought out these expensive garments. 

French traders visited Kashmir to purchase their annual supphe^ and rrencii Trade, 
year by year dictated the changes in style which they deemed necessary 
to meet the ever changing fashions of Paris. An incalculable injury to 
the art conceptions of the Kashmir people was a necessary consequence 
of this new trade, and when the Franco-Prussian war put a complete 
check on the demand, the Kashmir weavers who had become dependent 
on their French customers were ruined. Meantime Paisley had imitated Pat^ey 
completely and successfully the Kashmir shawls, and at a price far below 
what the hand-weavers could accept. Although these imitation shawls 
had the severity of all power-loom fabrics, they reproduced every detail 
of the originals and were marvellously woven and extremely beautiful 
and delicate in texture, so much so that by many they were preferred 
to the more clumsy though more artistic shawls of Kashmir. The cheapen- 
ing process soon, however, effected its own ruin. Paisley shawls became 
so common as to cease to be popular. The demand terminated and the 
Paisley new industry had to be abandoned, its expensive and ingenious 
achinery sold as old iron, and its weavers converted into sewing-thread 
spinners, just as the bulk of the Kashmir shawl- weavers had to become 
either carpet-weavers or agriculturists. But Paisley has recovered from oarpet-wear . 
the loss of its shawl- weaving industry : Kashmir has not. And this is 
ever the story of art and industrial instinct. The latter lives by conquest, 
the former dies by contest. [C/. Andrew Blair, The Paisley Shawl, 1906.] 

INDIAN TRADE IN RAW WOOL, 

Prof. Clapham of Leeds, in an address to the Yorkshire Association Trade, 
for Promoting Commercial Education, gave some striking facts regarding 
the wool trade of Great Britain. In 1840 the imports from Australia were 
40,000 bales; in 1850, 140,000 bales; in 1860, 200,000 bales; and in Bales. 

1870, 500,000 bales of wool. If by “bales” was meant “sacks” of Sacks. 

364 lb., the imports mentioned for the last year would have been 
182,000,000 lb., or just one-half the amount recorded thirty years later. 

Up to the opening of the Suez Canal, London was the world’s chief Suez Oanai. 
emporium for wool, but the establishment of steam shipping and of cable 
communication, when taken in conjunction with the quick route through 
the Canal, had the natural effect of bringing the sellers in Australia into 
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New Boute. direct touch, with the hnyers in Europe, and hence London lost its su- 
premacy in the trafidc. In modern returns of the British trade, wool is 
Classification. dealt with Under the following headings : — (1) Alpaca, Vicuna and Llama ; 

(2) Goats’ Wool or Hair, Mohair (Angora goats’ hair) ; and (3) Sheep or 
Lambs’ Wool. Of the last mentioned, the following statement for the 
past five years may be given : the countries that supply 10 million pounds 
and over being alone mentioned and the last three figures omitted as a 
matter of convenience : — 


British Supply. 


India’s 

Contribution. 


Baw Wool. 


yield. 


Inferior. 


Tibetan Supply. 


state ent of Wool Supplies into Great Britain {omitting last 
three figures). 


Chief Countries of Supply. 

1902. 

1903. 

1904. 

1905. 

1906. 


lb. 

lb. 

lb. 

lb. 

lb. 

France . . . . 

27,766 

15,781 

20,026 

21,388 

23,854 

Chili 

14,862 

16,133 

16,212 

15,056 

17,206 

Argentiue 

24,482 

24,149 

13,367 

26,675 

29,984 

Gape of Good Hope . . 

68,479 

66,878 ' 

57,876 

58,331 

53,997 

Natal 

8,819 

11,435 

7,250 

9,370 

13,278 

Bomb§,y 

23,933 

28,816 

38,658 

36,593 

42,268 

West Australia 

14,338 

12,410 

12,407 

15,916 

13,232 

South Australia 

27,456 

26,095 

24,443 

26,447 

35,776 

Victoria 

82,742 

58,005 

65,950 

67,415 

64,924 

N.-S. Wales .. 

118,398 

105,786 

94,793 

114,884 

109,920 

Queensland 

21,696 

15,035 

155,127 

19,968 

25,908 

23,296 

New Zealand . . 

148,233 

133,752 

139,268 

146,759 

Total of all British Possessions 

525,397 

492,452 

463,475 

503,944 

515,204 

Grand Total of British Supply 





639,342 

from all countries . . 

637,129 

599,500 

561,677 

615,708 


It will thus be seen that the supply of wool drained from British India, 
when compared with that from Australia and New Zealand, is unimportant. 
Prom the Indian point of view, however, it is very considerable, since it 
represents an amount that might with great advantage have been worked 
up locally and been thus employed to contest the import traffic in foreign 
manufactured woollen goods. 

RAW WOOL. — Little or no information can be furnished as to the 
total production of wool in India. According to the Agricultural Statistics, 
there were estimated to have been in India during 1905-6, 18,029,181 
sheep and 25,172,701 goats. It has further been ascertained that a yield 
of one seer (2 lb.) of wool per annum would fairly represent the yield of 
each plains sheep, and something like three seers that of the hills. But 
it may be added that the returns just mentioned ignore the sheep and 
goats of the alpine tracts, more especially those across the frontier, from 
which a large portion of the finest wool of India is derived. And more- 
over, in the tropical portions of the plains, the sheep yield very little true 
wool : in fact their fleeces are so poor that they are often not even clipped, 
the animals being reared purely and simply as sources of mutton. On 
the other hand, many of the goats yield hair of such a quality that it may 
be used for some of the purposes for which wool is employed, if indeed 
goats’ hair be not sometimes mixed with wool. And, of gjourse, the under- 
fleece of the Tibetan goat constitutes the 'pashm ox wool, of which repeated 
mention has to be made in this article. It thus seems safe to assume 
that one seer per sheep, on the herds actually registered, might be ac- 
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cepted as fairly representing tie annual supply of wool in India, or say 
36,058,362 lb. But that estimate may be checked by reference to various 
records of actual transactions : — 

T ns^ frontier Traffic. — The imports of wool into India for the latest Trans- 
years of official returns were — 1 902-3, 92,990 cwt., valued at Bs. 23,91,242 ; frontier. 
1903-4, 97,125 cwt., valued at Bs. 27,10,041 ; 1904-5, 105,954 cwt., 
valued at Bs. 30,89,138 ; 1905-6, 141,771 cwt., valued at Bs. 42,45,286 ; 
and in 1906-7, 171,783 cwt., valued at Bs. 57,86,817. The chief countries 
that contribute wool to India are South-Western Afghanistan, which in Aigimmstan. 
the last-mentioned year gave 105,686 cwt., and Tibet, 34,869 cwt., while 
the supply from Khelat came to 13,071 cwt. To allow of comparison with Kheiat. 
other returns, the total imports may be expressed in pounds, viz. 19,239,696. 

The growing importance of the Trans-frontier wool traffic is one of the 
most encoflraging aspects of the modern trade. 

The exports* of wool across the frontier are unimportant, and consist 
chiefly of foreign wool sent to Southern and Western Afghanistan and to 
Kashmir — ^the total exports in 1906-7 came to 92,960 lb. 

Internal Traffic-Rail and River.— The totals carried during the past Internal, 
six years have been as follows : — 1901-2, 197,341 cwt. ; 1902-3, 249,797 
cwt. ; 1903-4, 284,680 cwt. ; 1904-5, 359,700 cwt. ; 1905-6, 354,725 cwt. ; 
and 1906-7, 383,102 cwt. If the last figure be expressed in pounds to 
allow of ready comparison, we learn that 42,907,424 lb. were distributed 
by the railways during the year in question. Of that amount 19,239,696 lb. rorei^ 
would doubtless correspond with the supply received across the land 
frontier from foreign countries, thus leaving a balance of 23,667,728 lb. 
as derived from the sheep of India proper— a figure that, on estimated 
production, would leave a balance to meet purely local or homestead 
requirements of 12,390,634 lb. 

In an official report of the Department of Land Becords and Api- 
culture in the United Provinces, it is estimated that the local production 
in these provinces for the year under review (1896-7) may have been 
something like 2,624,000 lb. The balance available for local consumption 
(chiefly at the Cawnpore Mills), after adjusting imports and exports on 
local production, would have been 2,333,556 lb. This view would be in 
accord with the returns for rail and river traffic, and is perhaps a fairly 
representative statement of one of the chief provinces in the wool trade 
of India. 

Foreign Exports. — The following were the total exports from India Foreign 
to all foreign countries during the past six years : — 1901-2, 19,592,620 lb., xports. 
valued at Bs. 79,38,259 ; 1902-3, 27,892,898 lb., valued at Bs. 1,16,53,204 ; 

1903-4, 33,234,775 lb., valued at Bs. 1,37,73,957 ; 1904-5, 38,571,968 lb., 
valued at Bs. 1,89,16,747; 1905-6, 42,514,498 lb., valued at Bs. 2,11,47,283; 
and in 1906-7, 45,909,898 lb., valued at Bs. 2,42,65,349. Last year’s 
exports thus show an expansion of 8 per cent, in quantity and 14*73 per 
cent, in total value on the figures of the year preceding, and of 134 per 
cent, quantity and 205 per cent, in value on the exports of 1901-2. At 
the same time they maintain a continuous record of progression for the 
sixth year in succession. Of the total exports in 1906-7, Great Britain 
took 43, 184, 135 rJb., the United coining next with 1,578,903 1b. 

Another significant feature is the rise of the Karachi traffic. In 1901-2 

the share taken by that port came to 6J million pounds, but in 1906-^7 it Earachi and 

stood at 18| miUion pounds. EaracM is to-day about co-equal iiu im- Bombay. 
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portance with Bombay in the export of wool, the two ports between 
them having taken close on 33 million pounds out of the 45 millions 
exported in 1906-7. An inspection of the railborne traffic reveals the 
interesting fact that while the Bombay portion of the exports is drawn 
from the Bombay Presidency (Rajputana and Central India mainly), that 
of Karachi is drained from the PanjAb and Sind. 

Foreign I ports, — ^The demand for foreign raw wool may be accepted 
as contributing toward the higher class woollen goods, both hand- and 
power -loom, though in the former case the foreign wool appears to be 
largely employed as an adulterant or even a substitute for the more ex- 
pensive pashm. In 1896-7 the imports were returned at 4,725,899 lb., 
valued at Rs. 14,02,284 ; in 1898-9 they were 3,283,905 lb. ; in 1900-1, 
2,871,319 lb.; in 1902-3, 2,756,071 lb.; in 1904-5, 2,117,734 lb; in 
1905-6, 2,908,036 lb., valued at Rs. 9,18,395 ; and in 1906-7, 2,451,237 lb., 
valued at Rs. 8,64,505. Practically the whole of these imports are drawn 
from Persia, with smaller quantities from Mekran and Sonmiani, and are 
imported into Bombay and Karachi, a fair portion being thence carried 
by rail to the Panjab and the United Provinces. The traffic by sea would 
seem have improved steadily up to 1896-7, since which date it might 
be described as having declined. In 1876-7 the imports of raw wool 
were valued at Rs. 5,32,116 ; fifteen years later (1890-1) they stood at 
Rs. 11,56,154, and attained their maximum five years later still (1896-7), 
but have ever since almost steadily declined. Against this shrinking 
demand, however, for foreign wools (brought by sea) has to be placed 
the expansion of the Trans-frontier traffic already dealt with, especially 
that across the north-western frontier, which may be regarded as bringing 
Kirmani wools to India by land routes, to some extent doubtless an ex- 
pression of increased railway facilities within India itself. [0/. Kermanshah 
Wool, in Dipl, and Cons, Rept,, 1903-4, ii., No. 3189, 25-7.] 

MANUFACTURED WOOL.— -I ports. — The encouraging conception 
of the Indian woollen industries receives a somewhat severe set-back by 
an inspection of the foreign traffic. It is not possible to give the returns in 
pounds, since most of the articles are sold by number or by the yard. The 
value may, however, be accepted as a sufficiently satisfactory standard. 
In 1896-7 the Imports of woollen manufactures were valued at 
Rs. 1,69,24,447 ; in 1898-9 at Rs. 1,52,37,310 ; 1900-1 at Rs. 2,11,25,756 ; 
1902-3 at Rs. 1,40,59,122 ; 1904-5 at Rs. 3,07,64,281 ; 1905-6 at 

Rs. 2,42,51,878 ; and in 1906-7, Rs. 2,05,21,666. Thus in the past eleven 
years the imports of manufactured wool have expanded from a valuation 
of £1,128,296 in 1898-9 to £1,368,111 in 1906-7, but if the study be 
carried still further back, the expansion becomes more marked. In 
1876-7 the imports of woollen goods came to only £541,101, whereas the 
highest record during the past thirty years was in 1904-5, when the supply 
drawn from abroad by sea was valued at £2,060,952. The Indian mills 
are thus seen to be securing but a small portion of India’s demand for 
European manufactured, woollen goods. But by way of contrast, it 
may be here mentioned that the exports of Indian wooUen goods (mostly 
Oriental carpets and shawls) rarely exceed £120,000. 

Turning now to the nature of the imports and countries of supply, 
the chief item is “ piece goods.” Out of the total of Rs.^2,05,21,666, the 
share taken by piece goods alone came to Rs. 1,39,52,624. Of that amount 
the United Kingdom supplied Rs. 1,03,31,105 and Germany Rs. 26,76,231. 
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Fully half these imports are consigned to Bombay, one-third to Calcutta, 

and the balance to Burma, Sind and Madras. Following the “piece 

goods ” come “ shawls.” During the five years ending 1906-7 these have siiawis. 

manifested an average valuation of Rs. 33,07,815 (or, say, £220,521). They 

-come chiefiy from Germany, from which the average annual amount 

consigned to India for the five years ending 1906-7 showed a valuation 

of £159,324, -while from Great Britain the quinquennial average came 

only to £42,658. What is, however, far more significant, the supply 

from the United Kingdom contracted from a valuation of Rs. 14,57,354 

in 1901-2 to Rs. 81,272 in 1906-7, while from Germany it expanded from 

Rs. 14,74,562 in 1901-2 to Rs. 46,86,246 in 1904-5, and contracted 

to Rs. 24,35,951 in 1905-6 and to Rs. 13,04,494 in 1906-7. The shawl 

traffic is almost entirely with Calcutta, and is very largely the expression 

of the den2and made by the coolies employed in the tea industry for Oooiie Traffic. 

shawls and blankets, so that Germany has not only driven the Indian 

mills, but the British as well, out of this particular market. 

The imports of woollen carpets and rugs into India have for some Carpets, 
years past manifested a continuous expansion. In 1896-7 these were 
valued at Rs. 4,67,836, and during the past six years the traffi,^ has 
been as follows: — 1901-2, Rs. 8,49,168 ; 1902-3, Rs. 5,76,304; 1903-4, 

Rs. 8,96,738 ; 1904-5, Rs. 13,98,640 ; 1905-6, Rs. 14,47,131 ; andin 1906-7, 

Rs. 10,56,679. During the last-mentioned year carpets and rugs to the 
value of Rs. 7,30,496 came from the United Kingdom, Rs. 2,04,540 from 
France, and Rs. 72,219 from Germany. It is only necessary to add (in 
view of the acti-vity of the Indian woollen mills) that the imports of 
hosiery came in 1906-7 to Ks. 8,05,614. of which Es. 6,97,490 worth Hosiery, 
•came from the United Kingdom, two-thirds being taken by Bengal and 
Bombay and the remaining third by Burma, Sind and Madras. 

Exports^ — The total value of the exports of woollen goods came, xports. 
on the average of the returns for the five years ending 1906-7, to a 
valuation of Rs. 23,78,835, but the figures as they stand would seem to 
indicate a shrinkage, the year 1905—6 showing the lowest valuation of 
the series. But taking 1^6-7, the total exports came to Rs. 22,92,838, 
of which Rs. 16,04,573 represented the portion taken by the Umted 
Kingdom, and this is followed by the United States with Rs. 4,03,973 ; 

Ghina with Rs. 33,390 ; and Germany with Rs. 31,699. Thus wMle 
Germany supplies India with a yearly increasing quantity of inferior 
woollen goods, she takes in return practically none of India’s manufactures 
of wool. But it may be added that the exports from India to the United 
Kingdom, the United States and Germany just mentioned, are almost 
entirely Oriental carpets and rugs. The exports in shawls are naade 
mainly to the Straits Settlements, and the exports in piece-goods (possibly 
for the most part Native -made pa^^mma) go to the United Kingdom, 

Ceylon, Hongkong, the United States, China and Japan. 

W IG TIA, Br. ; FI. Br. Ind., iii., 652-4 ; Gamble Man. Ind. D. .P.,; 
Timhs., 1902, 486-7 ; Cooke, FI Pres. Bomb., ii., pt. i., 136-8 ; Brandis 
Ind. Tree 5 , 1906, 461-2; ApooYNACEiE. A gen-^ of shrubs or small 
trees of which about six species are found in India, the folio-wing being 

those of economic importance : — ^ ^ t t > at 

nctoria, R. Br.; indarjau, Jiyamaraha, khirrii, dv>dh%, kalgJcado, 
mypMy tedla^l, amkudu, kodmurki, etc. A small deciduous tree of the 
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Peninsula of India, common in the Deccan and Karnatak and the Bombay Pre- 
sidency, extending north to Rajputana and Banda, in deciduous forest ; also in 
Burma ” (Gamble). 

It yields a crude Rubber, which was found to give the following analysis : — 
water, gum, etc., 25*8 per cent. ; resin, 45*8 ; caoutchouc, 28*4. [Cf. Ind.. For.^- 
1903, xxix., 406-7,] The seeds are said to be used as an adjunct to other materials 
in dyeing, while from remote times the Natives of Southern India have employed 
the leaves m a source of blue dye or indigo. The root-bark and seeds, though 
of no value medicinally, have been the cause of considerable confusion in the 
literature of Indian Materia Medical being frequently mistaken for and used to 
adulterate those of Moiat'vhetia, antMysentei'icn (see p. 640), The Wood is 
of good quality for carving and turning, and is fairly extensively used for both 
these purposes. It is said to resemble ivory in colour and texture, and according 
to Rice {Mysore Gaz., 1897, i., 81) is employed for making the celebrated Chena- 
patna toys and for wooden idols. [Cf, Pharmacog. Ind., ii., 397-8 ; Cameron,. 
For. Trees Mysore and Coorg^ 1894, 186-7 ; Pharm. Journ,, 1901, Ixvii., 690.] 

W. to entosa, Roem. & Schult ; Prain, Beng. Plants, 1903, ii., 674. • The dudhiy 
dharauU, sandi-huya, athura, karingi, selemnyok, pal kurwan, karido, tella pal,, 
lettouk ihein, etc. A small deciduous tree “ throughout India, chiefly in decidu- 
ous forests, extending in the Sub-Himalayan tract westwards to the Beas, east- 
wards to Sikkim ; mixed forests of Burma ” (Gamble). 

Every part of the tree discharges, on being woimded, a yellow milky juice,, 
said to yield a good yellow Dye when diluted with water. The seeds are reputed 
to aff(?rd a medicinal Oil, and both stem and root bark are said to be useful in 
cases of snake-bite and scorpion sting. The leaves are eaten as a Pot-herb by 
the Santais. The Wood is even-grained, easy to work, and used for making 
combs, and in carving and turnery, etc. [Cf. Cameron, l.c. 187 ; Duncan, Dyes 
and Dyeing Assam, 1896, 55.] 


D. .P., 
vi., pt. iv., 
3 -54. 

Indian 
Corn. 


American. 


History. 


A AY , Linn. ; FI. Br. Ind., vii., 102 ; Bonafous, Hist. Nat. 
Mais, 1836, tt. 1-19 ; Duthie and Fuller, Field and Garden Crops, i., 21-4, 
t. V. ; Lisboa, Bomb. Grass., 1896, 43-4 ; Semler, Trop. Agrih, 1902, iii.,. 
48-124 ; Prain, Beng. Plants, 1903, ii., 1208-9 ; Gramine^. Maize^ 
Indian-corn, bliutta, mahkai, ']unri, kukri, makai, mungari, junala, chhale, 
makkd-skolam, mokka jonna, cholam, pyaungb'd, etc. 

A tall annual grass, according to De Candolle originally, native of New 
Granada, but now cultivated almost throughout the world. The culti- 
vated races are very numerous and show great power of adaptation to 
local en*raonment, so much so that efforts to introduce American forms 
into India have generally resulted in degeneration towards the existing 
(now often called indigenous) forms. There seems no doubt that maize 
came to India from America, and was possibly brought thence direct by 
the Portuguese. But it appears to have beeen cultivated in India for at 
least a hundred years before forms were evolved, for each tract of country, 
of sufficient merit to justify extensive production. When, however, India 
had obtained its own special forms, maize moved rapidly over the whole 
continent, assuming tropical conditions in some parts, temperate and even 
arctic in others. 

istory. 'The admirable account of the origin of this plant furnished by De 
Candolle {Orig. Cult. Plants, 387-97) leaves little that can be here added of any 
material value. Maize was unquestionably introduced into India just about the 
time of the advent of the Efiiet India Company, and the first mention in their 
Proceedings, of what may possibly be this grain, occurs in a let4er of date October 
1621, addressed to the Surat agent by Capt. John Weddell, in which he suggests 
that a ^ warehouse be hired a.t Swally for the temporary housing of the ‘ chander- 
ouze ’ (khandarus '= QXi, Arabic name for maize) (Foster, Engl. Factories Ind., 
1906, 296). It is, however, highly likely the khandarus in question was /udr and 
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not maize — that Arabic name being now applied to both grains. Baber {Me- 
mozrs (portion written 1520-9)) makes no mention of having seen maize on his 
■arrival in India, though he carefully describes all the animals and plants new to 
him. Moreover, the early European travellers in India, including the botanists 
Kheede and Rumphius, are silent regarding this cereal. Abul Fazl {Ain~i~Ahhari — 
the Adminstr. Eept. of the Emperor Akbar for 1590 a.d.), in his long list of grains 
and pulses grown in India during the 16th century, does not include maize, but 
lie remarks under keura (Pandanus, see p. 777) that its leaves are like those of 
maize (Blochmann, transl., 83). The word “maize” is of course furnished by the 
translator, and must be an incorrect rendering. It is interesting to note, however, 
that Mendoza {Hist. China, 1585) mentions amongst the plants observed by him 
the plant called maize, which constitutes the principal food of the Indians in 
Mexico” (Bretschneider, Hist. Europ. Bot. Disc, in China', 1898, 10). In the 18th 
century Burmann published his Thesaurus Zeylanicus and his Flora Indica, but 
in neither does he allude to Xea. Hove, who at the close of the 18th century 
<1787) visited Bombay in order to study its cotton, wrote a report full of infor- 
mation on all the crops seen by him, but does not mention Indian-corn. But it 
woidd perhaps be unsafe to assume that, although the pine-apple was fully knovtm 
in the 16th century, so extremely valuable a plant as the maize had not reached 
India until after the date when Rumphius wrote his great work {Herb. Arrib., 
1750), which to some extent figures and describes the plants of India. If we can 
accept the passage above indicated from Foster as satisfactorily establishing the 
existence of the grain in India, it must have been an article of commerce nOarly a 
century previous to the date at which Rumphius wrote. 

The most general vernacular name in India for this corn is mahkai (Mecca 
corn), which may be regarded as manifesting the association of the grain with the 
Muhammadan rulers of India and at the same time accepted as strongly sug- 
gestive of the Portuguese influence at the court of the Mughal. The displacement 
accomplished by the new cereal, or rather its appropriation of names formerly 
given to certain forms of may be viewed denoting the innate pro- 

pensity of Asiatics to contrast all new ideas with previous conceptions. The 
origin of its other most general name, hhuta, is more obscure, but is probably 
derived from bhukta or bhutta to eat. Both names are clearly modem, however, 
and do not occur in any classic works of even the most recent date. So very 
little progress had, however, been made with maize cultivation that Roxburgh 
wrote, about the beginning of the 19th century, that Indian-com was “ cultivated 
in various parts of India in gardens, and only as a delicacy ; but not any- 
where on the continent of India, so far I can learn, as an extensive crop.” 
Buchanan-Hamilton {Kingdom of Nepal, 1819, 284, 312), while dealing with 
the ancient , State of Yumila (its capital Chhina-chin) says that they had 
maize. In a further page, he remarks of Kangra — “ The poor live much on 
maize.” Very shortly after the appearance of Roxburgh’s Flora Indica, how- 
ever, Graham {Cat. PL Bombay, 1839, 240) wrote of Western India that maize 
was “commonly cultivated.” DalzeU and Gibson {FI. Bomb., 1861 (suppl.), 
100), some thirty years later (1861), said that it was “extensively grown in 
the early part of the rains, especially near large towns.” These authors also 
add — “ The grain is seldom used in India as a flour.” But as illustrative of the 
extremely local character of the information often furnished by Indian writers, 
it may be added that Stewart (in 1862) wrote of Bijnour that “ much of the maize 
was ground into flour and made into bread, although very much less is here used 
in this way than in the Panjab.” It is thus very probable that in Upper India 
(a region, comparatively speaking, unknown to Roxburgh) maize was much more 
extensively grown at the beginning of the century than might be inferred from 
Roxburgh’s ‘words. At the present day it would be more nearly correct, at any 
rate, to speak of maize as of equal value to the people of India collectively with 
wheat, instead of its being grown purely as a garden “delicacy.” It is a field 
crop upon which at least the bulk of the aboriginal tribes of the hilly tracts of 
India are very largely dependent for subsistence. Thus its diffusion over India, 
dtiring the pr^ent century, might almost be said to be one of the most powerful 
arguments against the statement often made that the Natives of India are so very 
cons^vative that^they can scarcely be induced to change their time-honoured 
customs, even when these can bo shown to be inimical to their best interests. So 
completely has India now appropriated thQ rndkkai that few of the village fathers 
would bd found wdlhng to admit that it had not always been with them, as it 
now, a staple article of diet. t 
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CULTIVATION- — Thougli grown practically all over India, the area of 
maize cultivation as a ripe grain may be said to be the central tableland, 
the northern extremity of the plains, and the Himalayan slopes and river 
valleys up to an altitude of 9,000 feet above the sea. On the lower of 
Gangetic plain it is grown chiefly as a green vegetable. In the vicinity of 
large towns the sale of the unripe cob is so remunerative that by peculiar 
systems of cultivation and selection, special forms have been matured that 
could scarcely be eaten in the condition of ripe grain. On the other hand> 
within the region where maize is grown for its ripe grain, it is hardly 
possible to procure green cobs as a vegetable. But adaptation to local 
conditions is perhaps more strikingly seen in the fact that in many parts 
of India there are forms of maize that require six months to mature, 
others not more than three months. In some parts of the country, 
indeed, both lands may be seen growing separately or ^s mixed crops. 
Eurther it may be added that where the transition of the seasons into 
Marif and rahi crops allows of tropical cultivation during the former 
and temperate during the latter, two widely different forms of maize may 
be fgund. In the greater part of the plains of India, maize is a Man/ 
crop, but rdbi maize is by no means unusual, ^.e. maize sown in autumn 
and reaped in spring along with wheat and barley. 

Area- — According to the Agricultural Statistics, the area under the crop 
in British India for the six years 1900-1 to 1905-6 averaged 6,083,484 
acres, and in the last year, 1905-6, was 5,790,543 acres. In the Native 
States the area during a similar period averaged 269,017 acres, and in 
1905-6 was 221,687, giving a total for all India in that year of 6,012,230 
acres. Bengal had the largest average area during the period in question, 
viz. about 2 million acres ; followed by Agra with about 1-| million ; the 
Panjab, from 1 to 1^ million; Oudh, | to | million; the North-West 
Erontier, ^ million ; while the Central Provinces and Bombay had 130 to 160 
thousand acres under the crop. But it should be here recorded that the 
above areas do not include production as a green vegetable, an important 
admission, since nearly every peasant grows a few plants near his home- 
stead, which of necessity escape registration in agricultural statistics. 

Diseases. — Barclay described a species of Rust found by him on Indian- 
corn {Agri. Ledg., 1895, No. 20, 284-5) ; a species of Smut ( Ustilago) has 
also been recorded (Z.c, 278). More recently Maxwell-Lefroy Journ- 
Ind., 1906, i., pt. ii., 97-113 ; also Mem. Deft. Agri. Ind., 1907, i., No. 2) 
discusses the Moth-borer of the sugar-cane, maize and sorghum. 

Bengal. — The area in 1905-6 was 1,825,400 acres and the yield, accord- 
ing to the Season and Cro'p Rc'port, 448,670 tons. The largest areas 
were Patna Division with 820,500 acres, Bhagalpur with 657,800 acres, 
and Chota Nagpur with 307,800 acres. The yield per acre varies con- 
siderably, but the provincial average for the years 1901-2 (Agricultural 
Statistics) shows so Httle difference between the returns for unirrigated as 
compared with irrigated, that the latter may be disregarded. The yield 
for unirrigated land comes to 1,522 lb. to the acre. The districts that 
show the highest yield are Santal Parganas (2,739 lb.) and Manbhum 
(2,447 lb.). Mukerji (Handbook Ind. Agri., 1901, 2^-53) states that 
“ 5 to 8 maunds of grain per acre is considered a fair yield, but 30 to 40 
maunds are sometimes obtained.’’ 

Maize cultivation may be said to manifest three phases (1) the home- 
stead cultivation im Lower Bengal, to produce green cobs ; (2) the cultiva- 
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tion as a staple food-grain on the hilly tracts, such as Chota Nagpur ; and 
(3) the cultivation in Bihar, which differs in no essential from that in the 
greater part of the United Provinces. The method of cultivation described 
by Basu {AgrL Lohardaga, 1890, pt. i., 65-6) may be considered tjTpical 
for the hilly parts of the Lower Provinces. Two varieties are there dis- 
tinguished, a dull yellow and a red. It requires a rich soil and is usually 
grown for two to three successive seasons on the same plot, followed by some 
cold-weather crop like mustard. In June-July the land is ploughed and 
the seed sown broadcast, 4 to 5 seers per acre, and buried by a light plough- 
ing. The field is then weeded and hoed two or three times from June 
to August, and the cobs ripen from the middle of August to the middle 
of September. If they are to be roasted and eaten, they are picked a 
fortnight before ripening (Basu). According to Mukerji, the value of 
a 5 to 8 maunds’ crop is only about Es. 10. An acre (if ravages of 
jackals are prevented) may produce 20,000 green cobs. If these are sold 
at an average price of 8 cobs per pice, the produce of one acre may come 
up to Es. 35 to Es. 40.” [C/. Grrierson, Bihar Feasant Life, 1885, 223-4 ; 
Banerjei, Agri. Cuttack, 1893, 77 ; Eoy, Croups of Beng., 1^06, ; 

Sihpur Exper, Farm Repts^ 

Assa . — The area in 1905-6 was 1,300 acres, chiefly in Nowgong and 
SyUiet, but it is nowhere grown to any appreciable extent. In Cachar, 
Darrang and Sibsagar it is said to be grown in small patches, chiefly by 
foreigners. In the Elhasia, Jaintia, Garo and Lushai hills, B. C. Alien 
states that “ it is either grown in garden ground or is sown in the potato 
fields at the time when the tubers are earthed up. It is usually sown in 
April and May and ripens in August and September. The maize fields 
are well hoed and treated with manure ” {Assam Dist Gaz., 1906, x., 72-3). 

United Provinces, — The area in Agra in 1905-6 was 1,374,267 acres, 
and in Oudh 796,976 acres. The average outturn for the provinces for the 
years 1897-1902 is stated to have been 950 lb. per acre. The acreage in 
the chief districts during 1905-6 was as follows : — Agra — ^Meerut, 121,307 ; 
Districts Balandshahr, 120,481 ; Gorakhpur, 115,587 ; Aligarh, 97,905 ; 
Jaunpur, 88,216 ; Saharanpur, 83,054 ; Bareli, 78,936 ; Etah, 65,745, 
etc. In Oudh — Bahraich, 255,914 ; Gonda, 206,471 ; Kheri, 96,487, etc. 

Maize is one of the crops which has for many years been systematically 
studied at the Cawnpore Experiment Station, and much valuable informa- 
tion relative to the varieties grown, the manures used and the seasons of 
sowing and reaping, will be obtained by referring to the voluminous annual 
reports. The account given by Duthie and Fuller (l.c. 22) may, however, 
be considered typical of the ordinary Native methods. It is a kharif crop 
sown, as a rule, when the rains break, and harvested at the end of August. 
If the cobs are to be sold as vegetables they are pulled while green ; other- 
wise they are left till the leafy envelopes surroimding them are dry and 
shrivelled. Generally it is cultivated alone, but sometimes ‘' cucumbers 
are grown between the lines. It is not uncommon, too, to mix a certain 
proportion of the lesser millets {kakuni and mandwa) and a little pulse 
{urd)y The average outturn for the provinces, Duthie and Fuller estimate 
at 10 maunds fo| unirrigated and 14 maimds for irrigated maize. 

With regard to the Cawnpore experiments, an interesting summary 
of these is given by Mr. Subbiah, Principal, Cawnpore Agricultural School 
"{Dept, Larid Rec, and Agri. Bull,, 1901, No. 16), to which thp reader is 
referred. He there states that “ since 1895 outturns ranging feom 30 to 
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35 maunds of grain have been repeatedly obtained on a number of plots, 
and occasionally as much as 40 maunds and more.’* Begarding varieties, 
he remarks that “ about eighteen American and the two common North 
Indian varieties have been tried at the station with a view to test their 
merits as regards hardihood, productiveness and suitability to the climate 
of North India. The results of these trials showed that American varieties 
could be grown without any difficulty the same year the seed was imported ; 
that one or two Americans might excel the Indians in productiveness ; 
but that, taking everything into consideration, the two country varieties 
are the best for our present local conditions ; that much better practical 
results could be immediately achieved by improving these two varieties 
by a careful selection of seed, etc. ; and that with the light-yellow country 
variety as improved at Cawnpore the best results that the Nftrth Indian 
chmate and soil would admit of might be attained within a few years.” 
Subbiah further states that to secure yields approaching tixose obtained at 
Cawnpore, the agents at the cultivator’s disposal are (a) regular spacing 
of each individual plant ; (b) selection of seed or using Cawnpore maize 
seed ^ (c) two diggings between the crop in addition to the usual weeding 
and earthing ; (S) one or two waterings during breaks in the rains that 
occur in most years ; (e) liberal manuring ; (/) either deep ploughing or 
digging with 'pTiaora before sowing.” 

By the ordinary method of cultivation he estimates the cost per acre 
to be Rs. 13-13 and the normal produce 13 maunds, worth Rs. 22-12, 
giving a profit of Rs, 8-15 ; by the Cawnpore method, the cost is Rs. 31-12, 
outturn 35 maunds worth Rs. 61-4, giving a profit of Rs. 29-8. 

\Cf, Wright, Mem, on Agri, Cawnpore, 1877 ; Duthie and Fuller, Field and . 
Garden Crops, Lc. 21-4, t. v. ; Leather, Exper. on Wheat and Maize at Cawn- 
pore, Dept. Land Bee. and Agri, U, Prov. Bull., 1900, No. 9 ; Nevill, Dist. Oaz. 

U, Prov.y 1903-6 (many passages) ; Bepts. Bot. Card. Saharanpur ; Cawnpore 
Exper, Farm Bepts.] 

Central Provinces and Berar. — The area in 1905-6 was 134,329 acres 
in the Central Provinces, and 2,445 acres in Berar. The chief districts in 
the former are Chhindwara, Mandla, Betul, Bilaspur and Jabbalpur ; in the 
latter, Wun and Buldana. Practically no information is available regard- 
ing the cultivation of the crop. The Nagpur Experimental Farm Reports 
deal only with the efforts to acclimatise American races and races from 
other parts of India. 

Panfab and North-West Frontier. — The area in 1905-6 was 896,241 
acres in the Panjab and 341,862 acres in the North-West Frontier. In the 
Pan jab the area would appear to be declining. For the five years ending 
1901-2 the average outturn for the Panjab is stated to have been 1,133 lb. 
per acre irrigated and 841 lb. unirrigated; in the North-West, 1,665 lb. 
irrigated and §83 lb. unirrigated. From returns submitted from various 
districts it was calculated in the Dictionary that an average yield for the 
provinoe would be about 886 lb., or lOf maunds per acre. In the Panj^b 
the districts with largest acreage were Kangra, 140,585 ; Hoshiarpur, 
118,853 ; Jalandhar, 83,204 ; Gurdaspur, 59,808 ; Sialkot, 54,482 ; 
Ludhiana, 54,228 ; Ferozpur, 52,627 ; Ambala, 52,405 ; Lahore, 42,070 ; 
Amritsar, 42,013, etc. ; in the North-West— Hazara, 162,699, and 
Peshawar, 130,002. 

In a volume entitled Selections from the Records of the F inancial Commis- 
sioner's Oifice (1887, No. 36, 780-836), the subject of maize cultivation in 
the Panjdb was fulhr <iisciissed. The periods of sowing and reaping vary 
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greatly. Speaking generally it is a hharif crop in tlie plains, sowing being 
dependent on tbe rains taking place, usually from June to August. The 
crop begins to bear green cobs (from the earliest sowing) in August, and 
ripe grain (from later sowings) in September, October or even November. 
On the hills the sowings are generally much earlier, and the higher reaches 
are earlier than the lower. In Hazara, Kullu and Simla, for example, 
early sowings are in April and May. While these are the general prin- 
ciples, remarkable variations occur in some districts, such as Rawal- 
pindi, where there are two widely difierent crops that correspond very 
nearly to the hharif and rahi seasons. [Cf. Lawrence, Valley of Kashmir, 
1895, 336-7 ; Settl, Rejots, and DisL Gaz,, Panjah and N.-W, Frontier ; 
Repts. Govt, Agri.~Hort. Gardens, Lahore,] 

Bo bay and Sind, — The area in 1905-6 was 158,115 acres in Bombay ; 
1,400 acris in Sind. In Bombay, Panch Mahals claims two-thirds of the 
total area, 110,950 acres, and in Sind about two-thirds of its total are con- 
fined to Karachi. MolHson {Textbook Ind, Agri., iii., 52-3) describes the 
cultivation in Panch Mahals and the Deccan. In the former, he says, 
“ it is grown either as a rain or late irrigated crop.” With sufficient rainfall 
it does best on the rich brown soils of the district, recently brought under 
cultivation, but rice land also suits the crop. It is usually grown alone, 
and requires a soil deeply and carefully tiUed. The land is liberally 
manured, usually in May. “ The crop tests of the Presidency show that 
10 to 15 lb. per acre of seed is the ordinary rate.” It is harvested when 
dead ripe. “ In the Panch Mahals an average crop may be estimated at 
1,200 to 1,500 lb. per acre.” In the Deccan it is often grown for fodder. 

A heavy crop will }deld over 20,000 lb. of green fodder per acre.” The 
cost of cultivation Mollison estimates at Es. 13-6 per acre. [C/. Exper, 
Farm Repts., Bombay.] 

Madras and Mysore . — The area in 1905-6 was 76,377 acres in Madras ; 
231 acres in Mysore, but this represents a great contraction, the average 
being about 2,000 acres. The area in Madras also shows a decrease on 
previous years. The largest acreages were in Guntur, 37,237 ; Tanjore, 
14,059 ; and Kistna, 12,897. Maize does not appear to be a crop of much 
importance in South India, and it is better described as a plant of gardens 
rather than of fields. [Cf. Cox, Man, N. Arcot, 1895, i., 269.] 

ur a. — There were 94,942 acres under the crop in Upper Burma in 
1905-6 ; 18,003 in Lower Burma. In Upper Burma the chief districts 
^ire ordinarily Magwe, Pakokku, Myingyan, Minbu, Yamethin and Meik- 
tila ; and in Lower Burma, Thayetmyo. There is little information 
available regarding cultivation. It appears to be most frequently grown 
as a mixed crop. Parlett {Settl. Rept, Sagaing List., 1893-1900) states 
that it is “ common all over kaing lands, as a rule sown sparsely in among 
pegya:' Harvest, he states, is usually completed by April 1, and the cost 
of cultivation is estimated’ at Es. 2-50 per acre. [Cf. Settl, Oper. Repts. ; 
Bepts. Dept. Land Rec. and Agri.] 

" ECONOMIC AND INDUSTIflAL. — The chief uses of this cereal are as 
an article of human and cattle Food — ^the stems and leaves being also 
valued as Fodder. It is mainly in Upper India that the ripe grain is 
reduced to a flcgir and made into bread. In some parts of the country it is 
ground into meal and eaten as porridge, known as lapsi ov gathd in Bengal. 
But, as already stated, the green cobs are extensively eaten after being 
Toasted or boiled. The ripe grain is also often parched and eaten as a mid- 
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day meal. The preparation known in Bengal as satu is the parched grain 
reduced to flour, much as in other parts of India satu is the flour of parched 
grain and barley mixed. The straw of the ripe crop is not of great value 
as fodder (except for elephants), but reaped in a green state it is very 
valuable. Both in Europe and America, Indian-corn is largely employed 
in the production of special articles of food that difler in some cases but 
little from the ancient satu of India; these bear the names Hominy, 
Maizena, Polenta, Indian-corn flour, etc. 

In the United States it is perhaps but natural that a fuller knowledge 
and more complete utilisation of maize should have been attained than in 
India. Next perhaps to cotton, maize is the most valuable crop grown in 
the States, and the utilisation of its various by-products has given rise 
to numerous flourishing industries. A full account of these is given by 
Wiley {XJ.S. Dept. Agri. (Chemistry), Bull., 1898, No. 50). Th^' grain is 
largely employed in the manufacture of Starch and Stakch Sugar or 
glucose, which in the United States is extensively employed in the manu- 
facture of whisky and alcohol (Hanausek, Micro. Tech. Prod. (Winton 
and Barber, transl.), 1907, 40-1). A sugar is also prepared from the juice 
of the stems {D.E.P., vi., pt. iv., 332). Recently the waste material from 
the manufacture of glucose has been utilised in the production of a Rubber 
said to have both the resihency and wearing power of genuine Para rubber. 
From the germ of the seed is obtained by expression a valuable Oil, used 
for lighting, lubrication, soap-making, and as a salad oil. Among minor 
uses it may be mentioned that the pith of the stalk “ has been used with 
the greatest success in the construction of battleships in the American 
Navy, the compressed blocks being placed between the two walls of 
armour.’’ The pith is also “ easily nitrated into all the various forms of 
material commonly made from cotton,” and is said to have “ many ad- 
vantages over cotton for nitrating purposes, especially in the manufacture 
of explosives of all kinds, by reason of its more perfect keeping qualities 
(Wiley, l.c. 27). Finally the stems, leaves and spathes are used in the 
manufacture of Paper which is spoken of as suitable for bank-notes, while 
the residues from the manufacture of starch, glucose, whisky and alcohol 
are utilised in the production of a special article of Cattle-foou. 
“ Formerly it was the custom to employ these waste matters in the moist 
state, but in most parts of the country this method has been superseded 
by the method of dr)dng the residues and selHng them in the anhydrous- 
condition. In this state they are much more easily transported, the 
objectionable odours which were the predominant characteristic of the moist- 
foods are removed, and the wholesomeness of the food is in every way 
promoted ” (Wiley, Z.c., 25, 30). Similarly a special preparation of the 
whole plant, except the root and ear, is discussed by Wiley under the name 
of “ Maize Stover.” “ As has before been intimated, this fodder is often 
fed in the coarse state without any preparation whatever. In this con- 
dition a very large percentage of it is wasted, the cattle eating little except 
the blades and perhaps some of the smaller and tenderer parts of the stalk. 
In the older parts of the country, it is now becoming quite general to have 
the maize stover finely shredded before being fed. This not only increases 
the quantity which becomes available for feed, but also leagues the manure 
in a uch better condition for spreading on the field.” 

TRADE • — Unfortunately no information of this nature can be fur- 
nished. Jackson {Comm. Bot V^th Century, 47-8) mentions that the 
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imports of Great Britain came to 444,453 cwt. in 1856, and by 1889 bad 
expanded to 36,203,069 cwt. Tbe traffic continued to expand, and in 
1899 stood at 66,741,350 cwt., valued at £12,978,025, but in 1903 it 
declined slightly, to 50,099,328 cwt., valued at £12,465,583 ; in 1904 to 
42,897,880 cwt., valued at £10,247,134; in 1905 to 42,101,210 cwt., 
valued at £11,034,748 ; and in 1906 stood at 48,685,200 cwt., valued at 
£11,972,694. About one-half comes from the Argentine, a little less from 
the United States, and the balance from Roumania, Canada, Russia and 
British East Indies, in the order named. The Indian traffic in maize 
appears under the designation of “ other sorts of grain and pulse,” but as 
the foreign exports in these collectively are comparatively unimportant 
and, moreover, fluctuate extremely, they may be disregarded. In 1904-5 
the total exports under this heading came to 1,691,672 cwt., in 1905-6 
to 112,042%wt., and in 1906-7 to 21,226 cwt. The imports of maize taken 
by Great Britafta from India are returned as 206,900 cwt. in 1904 ; 917,700 
cwt. in 1905, and 23,800 cwt. in 1906. 

The following are the average wholesale prices (minimum and maxi- 
mum) of maize per 10 maunds in the various provinces of India for 1905 : — 
Bengal, from Rs. 18*65 in Bhagalpur to Rs. 21*05 in Patna ; United 
Provinces, from Rs. 18*12 in Shahjahanpur to Rs. 26*29 in Aligarh ; 
Panjab, from Rs. 16*78 in Eerozpur to Rs. 21*58 in Multan. 

[Of. Baubin, Theat. Bot., 1658, 488-99 ; Bentham, Bev. of Targioni-Tozzetti, m 
Journ. Hort. 8^00., 1855, ix., 137 ; De Candolle, Orig. Cult. Plants^ 1884, 387-97 ; 
Asa Gray, Scient. Papers, i., 1889, 313; Pharmacog. Ind., 1893, iii., 579-86; 
Cent. Exper. Farm, Dept. Agri. Ottawa^ Bull., 1891, No. 12 ; Agri. Ledg., 1892, 
No. 1, 2 ; 1895, No, 10, 155, 172 ; 1898, No. 8, 279 ; 1900, No. 22, 218 ; 1903, 
No. 7, 151, 156, 192 ; Journ. Agri.-Hort. Soc. Ind., 1896, x., 526-32 ; Journ. 
Board Agri., 1898, v., 329-95 ; Thorpe, Diet. Appl. CTiem., 1898, i., 490 ; Wiesner, 
Die Rohst. des Pftanzenr., 1900, i., 599-601 ; Blount and Bloxam, Chem. for 
Engin. and Manuf., 1900, ii., 186, 216, 233 ; Journ. Soc. Chem. Inditsf. (many 
articles); Duggar, U.3. Agri. Exper. Station Rept., Alabama, 1905, No. 134 
Scherffins, 1905, No. 122 ; Halsted, New Jersey, 1906, No. 192 ; Lock, 

Stud, in Plant Breeding in Tropics, in Ann. Roy. Bot. Qard. Peradeniya, 1906: 
hi., pt. ii., 95-176.] 

I GI FFICINAL .JRoscoe; FI Br. Ind., vi., 246; 

Roxb., in As. Res., 1810, xi., 346 ; Semler, Troj). Agrik., 1900, ii., 360-71 ; 
Prain, Beng. Plants, 1903, ii., 1045 ; SciTAMiNEiE. Ginger ; plant = adrah 
add, die, allam, khyen-seing, etc. ; and root = sontJi, swidTii, adhruka, sunt, 
zangzahil, sJiukku, inji, vana-sunthi, hasisunthi, chukka, inchi, ginsi-khiav, 
gin sin, etc. It is not known in a truly wild state, but is doubtless a 
native of tropical South-East Asia. Introduced into the West Indies 
(Jamaica), Africa — the warmer parts of both worlds — and now cultivated 
in most tropical countries. 

istory. — Ginger is known to have been cultivated in India and China for 
many centuries. Its most general Chinese name is Jciang. Bretschneider tells 
us that “ Confucius was never without ginger when he ate.” It is mentioned in 
the Lf Ki, among the articles ol food there enumerated. Turning to India, the 
word “ginger” is generally believed to come from the Sanskrit 8ringavera,^[ 
through the Arabic ^*zanzdbil,^^ and from the same source was doubtless derived 
the corresponding Greek name “ zingiber P Knowledge in the tuber seems, 
accordingly, to have reached Europe md Africa and Arabia, and to have been 
very ancient in Ijifidia. pioscorides describes the country of ginger, and gives 
the distinctive features of the best kinds. Galen, Paulus ASgineta and other 
Greek and Boman authors give full details of the medicinal virtues of the drug, 
and are followed by the Arab medicinal writers, such as Mesua, Serapion, Avi- 
cenna, etc. Coming down to more recent times, Marco Polo (13th century) 
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(Travels (ed. Yule), ii., 312) was familiar with both the fresh and preserved 
root ; he specially mentions Coilum (the modern Quilon) in Malabar as affording 
the best quality. This appears to have been known to the merchants of 
the Middle Ages as “ Colombino,” or “Coilumin,” a term that became a little 
later “ Columbine ” ginger. Three names that denote countries of supply 
are constantly mentioned — ^namely Belledi, Colomhino and Mecchino. The 
helledi orballadi came from various districts of India, mecchino ivom Mecca, and 
colomhino from Quilon. The word halladi seems to be an exact equivalent of 
dcsif and to mean “ country,” and ultimately denoted a common or inferior 
article. Rashiduddin speaks of the exports of “ baladi ” from Gujarat, and Nicolo 
Conti, who travelled in India in the early part of the 15th century, remarks that 
in the neighbourhood of Pacamuria and Kelly, two cities of the west coast, there 
“ grows ginger, called in the language of the cormtry, beledi, gebeli and neliJ* 
Barbosa mentions ginger as exported from Calicut in the beginning of the 16th 
century. So also Garcia de Orta, who wrote in 1563, and again Linschoten, in 
1598, give long, interesting accounts of it. In the following century Terry (1655) 
says that it grows “ almost in every place ” in the southern part of the Great 
Mughal’s territory; Mandelslo (1662) that it is found abundantly in Gujarat; 
and lastly, Tavernier (1676) refers to its prevalence in the kingdom of the Great 
Mughal. From these and such-like accounts by travellers in India, it may be 
inferred that ginger was already well known and a trade established in it even in 
the early Middle Ages. [Gf. Paulits JSJgineta (Adams, transL), iii., 123; Nicolo 
Conti, dmd. in I5th Century (ed. Major), 6 ; Vertomannus, Travels^ 1503, in PCakl. 
Voy., iv., 577 ; Barbosa, Coasts E. Africa and Malabar (ed. Hakl. Soc.), 220-1 ; 
Garcia de Orta, 1563, Coll.y xxvi. ; also in Ball, Proc. Boy. Ir. Acad., 3rd ser., 1889- 
91, i., 411 ; Acosta, Tract, de las Drogas, 1578, 259 ; Linschoten, Voy. E. Ind., 
1598 (ed. Hakl. Soc.), ii., 78-80; P 3 rrard, Voy. E. Ind., e^c. (ed. Hakl. Soc.), ii., 
356, etc. ; Clusius, Hist. Exot. PI., 1605, 212 ; Terry, Voy. to Ind., 1655, 92 ; 
Boym, PI. Sin., 1656, v. ; Ligon, Hist. Barbados, 1657, 79 ; Piso, Mant. Arom., 
in Ind. Utri. re Nat. et Med., 1658, 189-91 ; Mandelslo, Travels, 1662, in Olearius, 
Hist. Muscovy, etc., 85 ; Tavernier, Trav. in Ind. (ed. Ball), 1676, ii., 13 ; Milburn, 
Or. Comm., 1813, ii., 209.] 

CULTIVATION . — The plant is cultivated all over the warmer and 
moister parts of India, up to an elevation of 4,000 to 5,000 feet in the 
Himalaya. The cultivation is one on which much care and labour are 
bestowed. The soil must be rich, but neither too heavy nor too light, and 
the amount of moisture must be carefully regulated. Manure is freely 
used and weeding carefully and frequently carried out (Nicholls, Textbook 
Tro'p. Agri., 1892, 194-6). 

Bengal . — Ginger is said to be largely grown in many parts of the 
province, but no statistics of area are available. Buchanan-Hamilton 
(Stat. Acc. Dinaj.y 186) gives many interesting particulars as to methods 
of cultivation, yield, etc. In Rangpur it might be said that ginger and 
tobacco, taken together, constitute the second most important crop, jute 
being first and rice third. According to Roy, a fine sandy loam is most 
suitable, and the crop follows a kachu (Colocasia antiquoru , p. 398) or 
a pulse crop. The land is prepared by repeated ploughings from the 
15th February to the 15th April, then levelled and water- channels dug 
along and across the fields. “ Well-rotted cow-dung at the rate of 100 
maunds per acre is applied at the time of the first ploughing. In 
August-September the plants are top-dressed with 6 maunds of 
mustard-cake and 6 maunds of castor-cake per acre.” “ The rhizomes 
preserved from the previous year’s crop, cut into pieces about 3 inches 
long, are planted out at the rate of 12 maunds per acre. They are 
planted in parallel furrows drawn 15 inches apart andi* about 8 inches 
apart in the furrow, at right angles to the subsidiary water-channels.” 
The field is frequently hoed and weeded and irrigated twice a month 
during the cold season if there be no rain. The rhizomes are dug up 
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from October to March. The average 37ield is 40 to 60 maunds per 
acre.” [Cf, Sen, Rept. Agri. Stat, Dacca, 1889, 41 ; Banerjei, Agri, 
Cuttack, 1893, 103 ; Boy, Crops of Bengal, 1906, 157-8.] 

United Provinces. — Ginger is extensively grown in all hotter valleys 
in Kumaon. A piece of ground not hable to be flooded is selected and 
protected from excessive rainfall by trenching round the upper side. The 
soil is well hoed and manured and the ginger planted in furrows in April. 
The whole field is then covered with leafy branches kept in place by 
bamboo or wooden poles. The rhizomes are gathered in February. 

Panjab. — As in the United Provinces, ginger cultivation is carried on 
chiefly in the lower hot valleys of the Himalaya. The rhizomes selected 
for planting are preserved in heaps covered with cow-dung. The land is 
ploughed at the end of June or beginning of July, divided into beds, and 
saturated with water. Leaves are applied as in Kumaon, but a layer of 
manure is placed over the leaves in addition. After the rains cease, 
artificial irrigation is necessary from October to January. In January 
the rhizomes are dug out and removed to another place for a month, after 
which they are exposed to the sun for a day, and are then fit for use. A 
ligJia is stated to require 8 maunds of ginger to plant it, and ; 5 ^elds 32 
maunds in a good crop. 

o Aay.— According to the Season and Crop Report, there were 596 
acres under ginger in 1905-6, chiefly in Thana, Surat, Satdra and 
Kaira. Molhson {Textbook Ind. Agri., iii., 182-6) has recently described 
fully the methods of cultivation. ‘‘ It grows to great perfection on the 
deep, alluvial, sandy loams {gorddu) of Kaira and Baroda. The garden 
land of Surat, in which the crop is important, is somewhat heavier, but of 
the same general character and consistence. In the Thana district, where 
the rainfall is heavy, the crop is only grown in the strip of deep, sandy soil 
which fringes the coast in the Mahim and Bassein Tllukas.” 

“In Thdna, ginger is rotated with betel vines, plantains, and sugar- 
cane. In Northern Gujarat it is rotated with a number of other garden 
crops, such as sugar-cane, surans, turmeric, onions, garlic, chilhes, brinjals, 
cabbages, meihi, etc. Most of these crops are found in diflerent patches 
in the same garden in a single year.” 

“ Ginger in Thdna is grown alone. In Northern Gujarat, a thick 
sprinkling of gumr is sown with the crop. Yams are planted at the corners 
of the beds and along the bandits which separate the beds, or, instead 
of yams, turmeric may be so grown.” Mollison then describes in detail 
the methods pursued in Kaira, for which the reader is referred to the 
original. Planting the sets takes place in May or early in June before the 
monsoon breaks, and Mollison estimates that about 77,000 sets are required 
per acre, varying in weight from about 1,200 lb. to 2,000 lb. The crop is 
ready for harvest by November or December. “ Under favoxurable con- 
ditions, an acre may yield 12,000 lb. of dry cleaned rhizomes. The sun- 
dried partially cleaned rhizomes are sold by the cultivators to dealers at 
40 to 50 lb. per rupee in ordinary seasons. Selected pieces of rhizomes 
after storage for several months are worth as sets for replanting about 
25 lb. per rupee. A crop test which was taken in the Surat district in good 
garden-land ii# 1895-6 gave for a mixed crop of ginger and turmeric the 
following outturn ginger, 8,337 b. per acre ; turmeric, 3,564 lb. per 
acre.” Mollison estimates the cost of cultivation in Surat at Bs. 183 per 
acre. In the Pharmacographia Indica mention is made of many qualities 
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THE GINGEE PLANT 

of ginger. One variety found in gardens in the Konkan has a darker 
colour than the ordinary ginger and somewhat of a zedoary flavour ; it is 
known as Icala-ala or black ginger.” [Cf. Repts. Deft Land Rec, and 
Agri., Bombay ; Crof Exper., Bombay. ] 

Madras.— The best Malabar ginger, spoken of so highly by Linschoten, 
is said to be the produce of the district of Shernaad to the south of Calicut. 
The soil is a rich red earth, and cultivation generally commences about 
the middle of May, after the ground has been thoroughly ploughed and 
harrowed. At the commencement of the monsoon, beds are formed, and 
on these, holes are dug and filled with manure. Cuttings of the rhizomes 
are placed in the holes and the beds covered up with a layer of leaves. A 
fair supply of rain is necessary, but, as inundation entirely ruins the crop, 
great care is taken in draining. The rhizomes are dug up about l^^ovember. 
There are no statistics available relative to area or outturn. 

PflBPARATION AND USES.— The rhizomes are dug out witR a small hand- 
pick and then consigned to a dealer, who sells them as fresh ginger or converts 
them into sunth (dried ginger). The pieces of rliizomes are known by spice dealers 
as “races” or “hands.” NichoUs {Textbook Trop. Agri., 1892, 196) describes two 
methods of drying the rhizomes after they have been dug out, viz. they may be 
plunged into boiling water for some minutes and then dried in the sun, or they 
may be scraped with a knife till the black outer skin is removed and then sun- 
dried. The former is^known as “unscraped,” “coated,” or /‘black” ginger, the 
.latter as “scraped,” “uncoated,” and “white.” XJncoated Cochin ginger is 
reputed to be the best kind produced in India. Mollison thus describes the pre- 
paration in Surat : “ The first operation in swniTi-making is to soak the partially 
cleaned rhizomes in water. This with rubbing cleans the rhizomes, and also 
softens them. The soaking facilitates the removal of the outer skin. It is 
scraped off with a shell or broken piece of earthenware. The scraped ginger is 
now washed and exposed for tliree or four days to the sun on an ordinary thresh- 
ing-floor. The ginger is thus bleached and dried. It is now rubbed by hand. 
The object is not clear. The operation is done carefully, so that the shoots are 
not broken. The ginger is then bleached in the sun for three or four days, and 
again hand rubbed. It is now steeped in water for two hours, and exposed on a 
clean floor to the sun \mtil it gets dry. When dry it is rubbed on a coarse cloth 
or coarse sacking. This removes any outer skin not previously removed by 
scraping. The sunth is now ready for market. The cost of 5 wn^^-making is about 
Rs. 8 per khandi of 20 maunds of green ginger.” 

Ginger has long been known both to Hindu and Muhammadan medicine, 
and its uses in European Medicine are well known. It is sold in almost every 
bazar throughout India, and is largely employed as a condiment, especially in 
the preparation of curries. Gildemeister and Hoffmann {Volatile Oils, 1900, 
313-5) give particulars of the ginger Oil trade. The rhizome is also pickled 
and an excellent preserve made by cooking the fresh young rhizomes in syrup. 
The manufacture of ginger-beer and ginger-ale forms a large portion of the 
mineral water trade in England and the States.^ Besides being used as a spice, 
confection or medicine, ginger is thus used in gingerade, ginger-ale, ginger-beer, 
ginger-brandy, ginger-wine, gingerbread, ginger lozenges and ginger essence. 
Soluble essences are required in the manufacture of most of the liquors, etc., in 
which ginger becomes an important ingredient. The traffic in Jamaica \m~ 
bleached ginger is very considerable. \_Cf. Pharmaoog. Ind., iii., 420-5 ; Waring, 
Bazar Med. Ind., 1897, 69-70; Parry, Chem. of Essential Oils and Artif. Per- 
fumes, 1899, 136-7 ; Ehargal Her, Notes on Therap. of Indig. V eg. Drugs., 1899, 
64; Dutt, Mat. Med. Hind., 1900, 253-5; Blyth, Foods Compos, and Anal., 
1903, 25 ; Journ. Agri. Sort. Soc. Ind., 1902, xiL, n.s., 85-7 ; Ghosh, Treat. 
Mat. Med., 1904, 656 ; Leach, Food Inspect, and Anal., 1905, 345-50.] 

The Indian internal trade in ginger is fairly large and 
important. During the five years 1901-2 to 1906-7 t e total transac- 
tions by rail and river averaged 90,639 cwt., amounting in 1906-7 to 
86,211 cwt. The largest quantities in that year were exported from 
Eastern Bengal and Assam with 20,009 cwt. (almost all to Calcutta), 
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flowed by Bombay Port, 13,110 cwt. (to Bombay Province, Central 
Provinces and Berar, Panjab, United Provinces, Kajputana and Nizam’s 
Territory) ; Panjab, 10,728 cwt. (to Karachi, United Provinces, etc.) ; 
Madras, 6,648 cwt. (to Madras ports); United Provinces, 10,002 cv^. 
(to the Pan jab and Bengal). 

Similarly, by coast the exports in 1905-6 amounted to 2,634,020 lb., 
valued at Rs. 3,21,160. The great bulk of these coastwise exports went 
from Madras, viz. 1,984,040 lb., and were consigned chiefly to Bombay, 
viz. 1,902,294 lb. Bombay is the only other exporting centre of any 
importance, from which the exports in the same year amounted to 
587,461 1b. 

Turning to the foreign trade, the following have been the quantities 
ExPORTByD for the six years 1901-2 to 1906-7 1901-2, 5,758,616 lb., 

valued at Bs. J3,02,323 ; 1902-3, 7,397,702 lb. and Rs. 16,59,499 ; 1903-4:, 
12,061,517 lb. and Rs. 24,91,055 ; 1904-5, 11.164,019 lb. and Rs. 19,26,784 ; 

1905- 6, 9,869,174 lb. and _ Rs. 12,52,740 ; and in 1906-7, 5,415,531 lb. 
and Rs. 9,67,209. Analysing the figures for the last year, we find that 
from Bombay there were exported 2,314,778 lb., from' Madras 2^32,038 
lb., and from Bengal 1,068,620 lb. The chief markets were the United 
Kingdom, which received 1,565,020 lb. ; Aden, 1,517,696 lb. ; United 
States, 960,801 lb. ; Arabia, 378,544 lb.; Ceylon, 242,373 lb.; and 
Germany, 219,920 lb. For a similar period the Imports were : — 
1901-2, 863,837 lb., valued at Rs. 1,68,313 ; 1902-3, 664,041 lb. and 
Rs. 1,29,036; 1903-4, 2,104,746 lb. and Rs. 3,41,204 ; 1904-5,874,625 
lb. and Rs. 1,07,071; 1905-6, 1,089,515 lb. and Rs. 1,35,876 ; and in 

1906- 7, 1,026,344 lb. and Rs. 1,70,421. These quantities come almost 
entirely from Japan and China, which contributed in the last year (1906-7) 
875,360 lb. and 117,820 lb. respectively, and go chiefly to Bombay and 
Bengal, which imported 824,561 lb. and 187,560 lb. 

I YP U , Juss. ; FI Br, Ind., i., 632-7 ; Gamble, Man. Ind. 
Timhs., 1902, 180-5 ; Cooke, FI Pres. Bomb., 1903, i., 240-1 ; Prain, 
Beng. Plants, i., 333-4; Brandis, Ind. Trees, 1906, 169-72; Rham- 
NACEiE. A genus of trees or shrubs, of which some 18 species are 
natives of India. 

. Jujuba, lamA The Indian Jujube or Chinese Date, hir, hor, hur, hul, 
janumjan, dedhaori janwm, ringa, jihang, khalis, tlanda'p, yellande, karkandhavu, 
regu, yalachi or jelachi, z% etc. The cultivated form is loiown as pe-wan,di, pendi 
or pemdi-her, the wild form being jharberi (Duthie, FI. Upper Gang. Plain, 1903, 
163). The grafted^ber is called poyndi. BurkiU (ikfdf. l<^otes on Tour in Pohtah) 
remarks on four kinds extensively grown, viz. umari, nasuk, pendi and kutia. 
Xiisboa observes of hordi that it is one of the commonest fruit trees of the villages 
of Western India. A moderate-sized deciduous tree, “ distinctly wild in the 
foreste of the Siwali^ and Sub-Himalayan tracts of the Panjdb and United 
Provinces, and also in the Deccan and in Upper Burma and Ceylon in dry 
forests. Elsewhere mostly cultivated or run wild*’ (Gamble). 

The bark is said to be used for Tanning in Northern India, Bombay, Madras 
and Burma. In Chqta Nagpur it is similarly employed, but along with the 
fruit. Occasionally it is thrown into indigo-vats to aid in precipitating the 
fecula. Hooper (Agri. Ledg., 1902, No. 1, 20) states that a sample of bark from 
Madr gave 4T per cent, of tannin, and a sample of thick root examined at 
Dehra Dun gav^*2*6 per cent., while some thin roots afforded 9*3 per cent. Most 
parts of the tree are employed in Native Medicine. The fruit of the wild her, 
which ripe in the cold weather — the cultivated one almost in any season 
(Collett, .FZ. 1902, 90) — resembles the crab-apple in flavour and appear- 

ance, and is much eaten, well as that of most species, by the poorer classes; 
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in fact, in times of scarcity these fruits are specially prized. By crdtivation it 
is greatly improved both in size and flavour, and there is great variety among 
the cultivated forms. According to Marshall Woodrow, “ the best are elliptical, 
two inches in length by one in thickness and are propagated by inarching or 
budding on seedlings of the common sort.” The unripe fruit is pickled ; the 
ripe pulp is dried, mixed with salt and tamarinds, to form a condiment or is 
made into chutnies. The kernels are ♦'■also eaten, and the leaves constitute a 
useful Fodueb for cattle and goats. The Wood is hard and reddish in colour, 
weighing on an average 48 lb. per cubic foot. It is largely employed in ordinary 
constructive work and has been recommended for furniture. It is also said to 
make excellent Chabcoal. The lac insect is commonly reared on the tree (see 
Tachardia lacca, p. 1057), and it is one of the food-plants of the tasar silkworm 
(see p. 1005), while in Assam the eri silkworm is sometimes fed on it as well (see 
Silk, p. 1012). [Cf. Baber, Memoirs, 1519 (Leyden and Erskine, transl.), 326 ; 
Garcia de Orta, 1563, CoJL, xxviii. ; also in Ball, Proc. Roy. Ir. Acad., 3rd ser., 
1889-91, i., 413-4; Prosper Alpinus, De PL .Mgypti, 1592, 8; Linsclmten, Voy. 
jE7. Ind., 1598 (ed. Hakl. Soc.), ii., 32; Thevenot, Travels in Levant, Indostan, 
etc., 1687, pt. ii., 117, and pi. ; Milburn, Or. Comm., 1813, i., 13^; Be Candolle, 
Orig. Cult. Plants, 1884, 197-8 ; Pharmacog. Ind., 1890, i., 351 ; Moodeen Sheriff, 
Mat. Med. Mad., 1891, 108-9; Banerjei, Agri. Cuttack, 1893, 191 ; Cameron, 
Por, Trees of Mysore and Coorg, 1894, 72-3 ; Rept. Oper. Dept. Land Rec. and 
Agri., 1897-8, 19 ; Agri. Ledg., 1901, No. 9, 213, 221 ; Kanjilal, For. FI., 1901, 
72 ; Woodrow, Card, in Ind., 1903, 236-7 ; Firminger, Man. Card. Ind., 1904, 
273 ; Eec. /Suru. Ind., 1904, iii., 35.] 

. vulgaris, Lamk. The Common Jujube, titni- (or phitni-) her, kandika, singli, 
hdn, hdrj, ganyeri, shamor, amlai, relnu, andb, unndh, rdn-hor, etc. A large 
shrub or small tree “wild in the Panjab from the Indus to the Ravi; much 
cultivated in the Panjab, Kashmir, Baluchistan, etc.’^ (Gamble). 

The tree is chiefly important on account of its Fruit, which is very similar 
to that of X. .Tt(tjt€ba, being an oval pulpy drupe about the size of a plum. It 
varies much and can be greatly improved by cultivation and grafting. The 
dried fruit is the jujube of Arabian and Persian works on Materia Medica, and 
has long been known as an article of commerce. The Indian market is supplied 
from China and the Persian Gulf, the Chinese fruit being preferred as it is larger 
and sweeter. In Europe it is used in the preparation of syrups, confections and 
lozenges (pate de jujuhe) taken to allay cough. In order to ascertain the com- 
position and value of these fruits a consignment w sent to London in 1904, 
and a report was submitted by Bunstan (Imp. Inst., March 3, 1905). The 
fruits were chemically examined, but the results showed that they contained no 
constituents to which definite medicinal qualities could be ascribed. The report 
further adds that “it w considered possible that confectioners might be able 
to make use of such materials for the preparation of candied fruit or in some 
similar way, but the absence of any peculiar flavour and the somewhat mawkish 
taste of the pulp were considered insuperable difficulties by the firms to whom 
samples of the fruits were submitted for consideration from this point of view.’' 
Specimens '"of the fruit were also submitted to dealers in cattle-food in the hope 
that it might be used for mixing with ground pulse and similar products as a 
sweetening agent. The fruit was considered suitable for this purpose, but ex- 
perts were of opinion that owing to its bulkiness it could not compete in this 
direction with similar products such as the carob bean. The report concludes 
by stating that there appears to be “no immediate prospect of any commercial 
outlets being formed for these dry fruits, but the inquiry will be continued, and 
it is possible that some new development in trade may suggest a method for their 
utilisation in the future.” \Cf. Bentham, Rev. of Targioni-Tozzetti, m. Journ. 
Sort. Soc., 1855, ix., 165 ; Be Candolle, l.c. 194 ; Pharmacog. Ind., l.c. 350 ; 
Lawrence, Valley of Kashmir, 1895, 79, 82 ; Agri. Ledg., 1902, No. 1, 20 ; Hosie, 
Rept. Prov, Ssu'ch'uan, China, 1904, No. 5, 17, 50, 54,] 
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This work being alphabetical, a complete index to the subjects dealt with 
becomes superfluous. In the pages that follow, therefore, will be found all the 
vernacular and other names mentioned in the text, as also cross references to subj ects 
that might otherwise have escaped observation. Minor products that ^d positions 
in collective articles and do not therefore appear in their alphabetical positions 
are included in the index. Scientific names of unimportant products, such as 
species of birda^ fish, insects, etc., are notj included, except their English 
and vernacular names. Names of places, persons, books consulted and 
analytical details have been purposely omitted. It is believed the marginal 
notes and cross references within the text fully meet these requirements. The 
citations to the Dictionary of Economic Products of India have been umformly 
given on the margin as D.E.P.” Vernacular names, as also scientific syi^nyms 
(when given), are in italics, English names in ordinary type, and modern scientific 
names in small capitals. 


Ahabai, 269 ; Ahahil-ha-gKosiah, 138 ; 
.46aca, 790 ; Ahai, 248 ; Alang, 

627 ; Ahashai, 195 ; Ahassif 600 ; 
Ahattichim, 317. 

AhelmoschicSj 786. 

Ahhuchaharu king, 534 ; Ahi, Hlfi J 
Ahir, 444 ; Ahi shora, 973 ; Ah josh, 

1118 ; Ahnus, 498-9. 

Ahor Lanigera, 521. 

Ahrah (Mica), 781, (Steatite), 1049; 

Ahreshanty 994 ; Ahr-i-amher, 64. 
Abboma, 1, 924. 

Abbtjs, 1, 743. 

Absinthe, 93. 

ABtrTHiON, 2, 924. 

Acacia, (arabica), 55, 114, 192, 638, 
1057, 1073; (concinna), 979 ; (Far- 
nesiana), 821 ; (leucophlcea), 1047. 

Acbb sacohabtjm, 928. 

Aceti, 696. 

Acbtxjm (Vinegar), 1108-12. 

Achy 783 ; Acha, 498 ; Achar, 7, 265 ; 

Achchelluy 981. 

Achem, 352. 

Achiy 264 ; Achmaniy 402. 

Achbas, 627. 

Achroite, 563. 

Aohybanthbs,. 49, 281. 

Acid Benzoic, 1052 ; . . . Boheic, 239 ; 
...Prussic, 766, 880, 1040, 1041; 
Sulphuric, 50- 
Aconitine, 22, 24, 48. 

AcoNixtTM (Aconites), 18-24, 258, 491 ; 

(Napellus), 23-^. 

AcoBp’s, acoron, acorin, 24, 521. 
Acbocabbtjs, 383. 

/f dA,y 1139 ; Adady 881 ; Adah, 708 ; 
j4dam?)oe, 701. 
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Adansoma, 868. 

Adavi-hiray 755 ; Adavigordntay 525 ; 
Adavi^irulliy 1049 ; Adavi-pottUy 
1081 ; Addalaiy 700 ; Addannu, 563. 
Adhatoda, 25, 49, 122, 771. 

Adhatodiy 25 ; AdhrukUy 1139 ; Adike^ 
83 ; Adi~k6deiy 837. 

Adina, 436. 

Aditya, 205. 

Adjutant, 140. 

Adraky 1139; Aduku theni, 124; 
AduUa, 25. 

JEgle, 26-8, 293, 429, 821, 1110. 
^SCHYNOMEKE, 28-30, 44. 

Afimy 846; Afla, 16; A-fou-yong, 
846 ; Afsanthiny asfantin, 93-4 ; 
Afyuny 846 ; Agy 945 ; Agary agaruy 
72 ; Agar-o^ar, 695 ; Agar-attar, 
agar-hatiSy 73 ; AgarrUy 161 ; AgaSy 
780 ; AgasCy 895. 

Agate, 561, 716. 

Agauly 936. 

Agave, 30-45, 188, 293, 775, 868, 924,. 

1046. 

Age, 123. 

Agebattjm, 377. 

Ages, ajeSy 496 ; Aghya, 123 ; Agiy 
264 ; Agia, 161 ; Agily aglay^ 
294; Agnisikha,224c,21Q, 

Agbotis ■^sHiOiT, 387; (segetis), 679- 
Agya-ghds, 459 ; Ahak, 710 ; Ahandil, 
903 ; Ahets-mangha, 249, Ahipanay 
ahiphena, 846 ; Ahladay 537 ijAhsa, 
903 ; Ahu (Rice), 565, 708, 943 ; Aha 
(Lime), 710 ; Aila, 14, 16. 
Ailanthus, 95, 1012. , ^ 

Ain, 1073 ; Air a, 124 ;VAir-dlu, 439 ; 
Afaji, 442 ; Ajamo, 285 ; Ajavey 285 ; 
Ajhar, 70 1 ; ^jmot, ajmud (Garum 
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H 0 xburghianuin ) , 285’; Aj mud 

(Apium graveolens), 72 ; Ajowan, 
ajwain, ajwan, 285, 820 ; Ajwain-ha- 
phul, 285 ; Ajwan-kaputa, 72 ; Ak, 
okanda (Calotropis), 205, 430, 627; 
Ak, aku (Saccharum), 930 ; Ahakia, 7; 
Akalbir, akalber, akalhar, 487, 492 ; 
Akdra, 1032 ; Akhrdt, dkhor, 700 ; 
Akki, 824; Akri, 1120; Ahyau, 72. 
Al, 447, 783, 1053, 1121 ; Ala, 537. 
Alabaster, 122, 716, 

Alahta, 1053 ; AlaU, 1073 ; Alarka, 
205 ; Alash, 287 ; Alaalii, 720 ; Aid 
thanda, 886. 

Albizzia, 45-6, 163, 226, 237, 379, 
383,546, 

Ahatif, 271. 

Alcohol, see Spirits, 285, 457, 1030, 

1043-8. 

Alder (Alnus), 115. 

Ale, 757-62, 1043. 

Ale, 1139; A Zec^a, 906. 

Albb^^ites, 46-7, 280, 503. 

Alfalfa, 778. 

Ali, 538 ; Aliad, 665 ; AUpura, 1041 ; 

Alish, 720 ; Al juljuldn, 982. 
Alkaline or Pearl Ashes, 48-50. 
Alkaline Earths, 48, 57. 

Alkaloids, 47, 58. 

Al kave, 366 ; Al-kohl, see Alcohol ; 

Allam, 1139 ; Alii, 71. 

ALLrcjM, 58, 293, 963. 

Ail'd, 161 ; Almas, 556. 

Almond, 905 ; . . . Earth, 465 ; , . . In- 
dian, 1073 ; . . . Java, 247 ; . . . Oil, 
905. 

Al-nil, see AniL 
Alntjs, 115. 

Aloe,. American, 31 ; ... Barbados, 59 ; 
... Bastard, 34; ... Blinding, 74; 
... Common, 38, 59; ... Curacao, 
59 ; ... Lignum, 72 ; ... Socotrine, 
59 ; ... Zanzibar, 59 ; ... and Sissal 
Fibre, 35-45, 437, 775 ; . . . Wood, 72. 
Alpogddd-pazham, 906 ; Al-ruzz, 825 ; 

Alsanda, 508 ; Alsi, Alshi, 720. 
AL8T03>riA, 49, 627. 

Altingia, 61, 821. 

Alu (Golocasia), 398 ; (Plum), 906; 
(Potato), 1028 ; Alu-hdlu, alu- 
hukhdra, alucha, 906 ; Alui, 69, 
Alum, Aluminium, 61-2, 492 ; Alu- 
mina (Silicate), 51. 

Alungd-thadu, 1079 ; Alvinda, 317 ; 
Alwans, 1125; Am, 764; Amddd, 
443 ; Amadan, 915 ; Amalguch, 
907 ; Amal-kuchi,. 192 ; Amaltds, 
287 ; Amam, 285. 

Aman (Rice), 828-9, 831, 983 ; 

Amanahham, 915. 

Amaranths (Amaranth), 62-4, 257 ; 

(spinosus), 49. 

Amati, 1073. 

Amha, 764 ; Amhddi, see Amhdri ; 
Amhalu (LaM), 1053 ; Ambar-hdris, 


130 ; Amhdri, amhddi, 430, 630, 
869, 871 ; Amhchxir, 765 ; Amhi, 443 ; 
Amheng, 64. 

Amber, 64, 555. 

Amhia, 499 ; Amhli, 583 ; Ambor, 785 
Ambsath, 765 ; Amdi, 915. 

Amethyst, 561. 

Am-haldi, 443 ; Ami, 914 ; Amidn, 
903; Amkudu, 1131; Amlai, 1144. 

Amlaki, 886, 1109 ; Amla vetasamu, 
202 ; Amleeah-paut, 409 ; Amli 
(Tamarindus), 1066 ; . . , (Bauhinia), 

. . .-taki, 120; Amluk, 499 ; Ammah, 
1079 ; Ami, ammi (Ammi Visnaga), 
285. 

Ammoniacum, 534. 

Ammonium, 48, 346, 771.^ 

AMOMtJM SUBULATUM^ 65, 511, 512. 

Amorphophallus, 65, 496. 

Ampijllaria globosa, 712. 

Amrad, 5 ; Amratphal, 326 ; Amrer, 
160 ; Amritphal, 326 ; Amrud, 910 ; 
Amru, 1125 ; Amrut, 907 ; Amsul, 
553 ; Amuk, 907 ; Amukkura, 1120 ; 

Amusa, 788. 

Amyris Commiphora, 400. 

Ana, 161 ; Andh, 1144. 

An-acardium, 65-6, 1046. 

Ajstamxrta Cocculus, 546. 

Ajn-anas, 66-9, 1046, 1109. 

Andnas, andnash, 66 ; Anantamul, 628 ; 
Andras, 66 ; Anardana, 63 ; Anar- 
hd-per, 909 ; Andsa, andshappazham, 
66. 

Anaiherum muricatum, see Vetiveria 
zizanioides, 1106. 

Anati, 787 ; Anber, 64. 

Akdrographis, 69-70, 1053. 

An-dropogon, 54, 70, 98, 450, 1031, 
1106. 

Anduku, 174 ; Angaria, 484 ; Angur 
(Grape), 1112; Anguri (Vinegar), 
1110. 

Anguria (Melon), 317. 

Angur-sMfa, 95 ; Angusheh, 534 ; 
Anguza, anguza-kema, anguzan, 
533-4; Anhuri, 1107. 

Anil (Indigofera), 661, 663, 664. 

An-ing-kiyo, 564. 

Aniseed (Anise) Aniaun, 820, 887. 

Anjalli (Anjeli-wood), 94 ; Anjan 
(Antimony), anjanak-kallu, anja- 
nam, 72; ... (Blue Heron), 139; 
Anjana, 707 ; Anjir (Fig), 537 ; ... 
(Guava), 907 ; Anjuddn, 534 ; Anna- 
bedi, 171 ; Annapa, 508 ; Anne, 843 ; 
Annil, see Anil. 

Ajstogkiss-cts, 70-1, 188, 1005, 1073. 

Anrar, 915 ; An^an, 834. 

Ant (Ae^ep), 569, 610. 

Antelope (Black Buib), 632, 644. 

An-ther^a (Silkworm), 912, 1002-1 L 

Anthocephalus Cadamba, 1046. 

Anthracnose (on the Vine), 1117. 

Anthrax, 742. 
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Aottaris, 71-2, 868. 

Antlers, 644. 

.Anumulu, 1036; Anzeriit, anzrud, 95; 
Aonld, 886; Aosha, 742; Apakva, 
Apakva kdrpura^ 244. 

Aphis (Plant Louse), 387, 680. 

Apis (Bees), 123-5. 

Apple, 910 ; ... Adam’s, 325 ; . . . Cus- 
tard or Sugar, 71 ; ... Malay, 526 ; 
... Mandragora, 26 ; ... May, 904 ; 
... Bose, 526. 

Appracam^ 781 ; Appractiim, 1049. 
Apricot, 905. 

Aquilaria, 72-4, 531, 821, 861, 924. 
Araha, 64. 

Arabian Besin, 1054. 

Arachis, *^-83, 225, 812, 821, 

Aradal, 552, 5^4 ; Arag, 403 ; Arah, 
902 ; Arak, arack, arrak (Spirits), 92, 
170, 488, 760, 1043-8, 1116; Arak, 
Batavian, 1046; ^Arak al-tamar^ 
1043. 

Arakan Gamboge, 553. 

Arak hadian (Fennel Water), 552 ; 
Arak hadidn (Anise Water), 887 ; 
Arakku (Lakh), 1053 ; Arakndnd 
(arak-naina) (Mint-Vinegar), 1110. 
Aralia, 30. 

Arancio (Orange), 320 ; Arand, 915 ; 
AranfiH, 71 ; Arar, 16 ; ilrarw^, 
773 ; Ararut’he-gadde, ararut-ki- 
shangu, 444 ; Arasa, 538 ; Arata, 
24 ; Area, 205 ; Archu, 912 ; Ar- 
danda, 264. 

AlREOa Catechu, 83-91, 168, 891, 897. 
Arecoline, 90; Areka, 121. 

Arenga, 91-2, 187, 760, 928, 1046. 
Areta, 915; Arfu, 16; Arfidn, 847; 
Argellion, 351 ; Argus (Pheasant), 
135 ; Arhdr, arar, or or, 196-200, 
603,606,675,900,917. 

Ari, 121 ; Ariki, 1043 ; Arindi, 1011 ; 
Arinj, 15 ; Arishi, 824 ; ArisMna, 
445 ; Arisi, 825. 

ArIS.®MA TORTUOSUM, 445. 

Aristida setacea, 187. 

Aritha, 979 ; Arid, 787 ; Arjama, 
269 ; Arjan, 1072 ; Arjka-san, 430 ; 
Ark (Spirit), 1116; Arka, arkaparna, 
205 ; Arkar, 746 ; Arkhar, Arkol, 
914; Arki, 1043 ; Arwa, 70 ; Arna, 
732 

Arnotto (Annatto), 49, 142-3, 477- 
Arrack, see Arak. 

Arrowroot, E. Indian, 444 ; — W. 
Indian, 773. 

Arsenic, 92-3, 258, 1061. 

Arsmagurgi mara, 554 ; Arsogna, 65 ; 

Artem, lOZ. 

Artemisia, 50, 93-4. 

AbthboonbmuivOi^ 1 1 2-3. 

ARTodlBPUS, 94, 383. 

Aru, 906 ; Ardgam-pilla, 463. 

Arum, see Colocasia antiquorum. 
Arunda, 1005. 


Arundinaria, 98-9, 115, 775. 

Abujstdo, 98. 

Arusa, 25 ; Aruzz, al-ruzz, uruzz, 825 ; 
Arvi, 398 ; Aryili, chota aryili, 
486-7; Asa, 249, 533. 

Asafetida, 533, 535, 1110. 

Asali tus, 744; Asan, 908 ; Asan, 
assain, 1003, 1005, 1007, 1073 ; 

Asarath, 249 ; Asdrhi season (Indigo), 
675; ... (Tobacco), 799; Asbarg, 
491 ; Asgandh, 1120 ; Ashmouni, 
586, 600; Ashvagandd, 1120; Ash- 
vatha, 538 ; Asl-rai, 180 ; Asok~ 
yaw-ga, 742 ; Asotri, 121. 

Asparagus, 963. 

Asperag, 492. 

Asphodelus, 1089. 

Asra, 831 ; Asseen, 1004. 

Asses, 751. 

Assis, axis, 249 ; Asugach, 782 ; 
Asundro, 121 ; Asmttha, 538 ; As- 
wat, 538, 1005 ; Atd (Anona), 71 ; 

. . . (Wheat Flour), 1088 ; ate 

(Anglo-Saxon), 96 ; Ataicha, see 
Ativisha, 20. 

Atauantia monophylla, 190. 

Atasi, 720-1 ; Ati{hati — the Elephant), 
696 ; Atihdld, athi-halla chettu, 991 ; 
Atis, 19-20. 

Atisine, 19. 

Ativasa, 21 ; Ativika, ativisha, 19-20 ; 
Atkura, 1132; Atnak, 1073 ; Ato 
sang, 496. 

Atriplex, 114. 

Atsjar, 265 ; Atsu, 912. 

Attacus rioini, 1002, 1011-2. 

Attah bor, 651. 

Attalea eun-ieera, 286. 

Attar, Bose, 821, 925. 

Atti, 538 ; Att-illupei, 117 ; Atunete, 
28 ; Aue (Elephant), 696 ; Auma, 
720 ; Aupta, 121 ; Aus (Rice), 
788, 828-9, 831, 983, 1027-8 ; 

Ausa, 430 ; Ausaraherevan, 554 ; 
Auza, 71 ; Avala, 289 ; Avalkati, 
886 ; Avars, 508 ; Avari, 289 ; 
Avel, 361 ; Avois, 398 ; Avvaguda- 
pandu, 1081; Awa, awah, 161; 
Awal, 16 ; Aworja, 103 ; Axi 
(= Achi, agi), 264-5 ; Axis, see 
Assis ; Aye, 1043 ; Ayma, 269 ; 
Ayni, 94. 

Azadirachta indica (— Melia Aza- 
dirachta), 780. 

Azkhir, 462 ; Azpa, 552. 


Babain, 99 ; Bahai fak, 774. 

Babblers, 132 ; Babbler, Scimitar, 133. 
Babhori, 462 ; Bobir , 294 ; Ba6m, 694 ; 
Bahoi, 412, 694 ; Babui, 294 ; Babul, 
babula, babola, 2, 9, 290 ; BaCf bakam 
(Cgesalpinia), 1053. 

Baocaurea, 783. 
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Bacha, 24 ; Bachkron, 694 ; Baclinag, 

21 ; Bacho, 927. 

Bacon, 753. 

Badal, 715 ; Bdddl-sunn, 430 ; Bdddm 
(Almond), 905 ; . . . (Cashew Nut), 65 ; 

. . , (Indian), 1005, 1073 ; Badami 
(Kingfisher), 139; Bddam-vittulu, 

905 ; Badane hayi, 1026 ; Badishep, 
Badisopu, 552 ; Bad janwar, 752 ; 
Badnikai, 1026 ; Badra-kema, 535 ; 
Bddshah sdlab, 963 ; Body an, 552 ; 
Bae-danae angur, 1114; Bael, 26-8, 

821 ; Bafta (Cloth), 1008. 

Bdgd, 9 ; Bagar (Cotton), 580 ; Bag- 
berenda, 699 ; Baggar, 694 ; Baghah 
(Pigeon), 136 ; Baghaira (Ortolan), 

134 ; Baghi, 45 ; Bagla (Heron), 139 ; 
Bdhavd, 287 ; Bahena, 310. 

Bahia Piassava, 286. 

Bahira, 910 ; Bahtahna, 903 ; Bai, 

537 ; Baigan, 1026 ; Bail (Ox), 

732 ; Bairaite, hairati (Cotton), 
594-5; Baish, 115; Baitaka -kharu, 
hait^u, 441. 

Bajail, hajal, 104 ; Bajar-battuler, 

428 ; Bay era, 1032 ; Bajr, 487 ; 
Bdjra, bdjri, 15, 197, 281, 479, 505, 

509, 598, 601, 630, 843, 869-72, 

879, 917, 983, 985, 1031, 1035, 1041, 
1107; Bajurhet, 429 ; Bajwara, 576; 
Bakdin, 780 ; Bakam {hokom), 194, 

890, 1053. 

Bakam Wood (Csesalpinia), 194. 

Bakan (Rhizophora), 913 ; Bakar, ba- 
bul, 2 ; Bakas, 25 ; Bakhar (ferment), 

759, 1047 ; Bdkla, 1107 ; BdkU (Ano- 
geissus), 70; BdkU (Lagerstroemia), 

701, 1005; Bakshi, 1087, 1092; 

991 ; Bala-charea, 792 ; Balachong, 

544 ; Balai, 499 ; Bdla menasu, 

890 ; Balank, 325. 

Balanites Roxbubghii, 546. 

Baldsdn, 400 ; Balhij, 2 ; Bale 
(Ebony), 498 ; Bdle (Banana), 787 ; 
Bale-kd-ghdns, 1106; Balimba, see 
Bilimbi ; Balkua, haiku (Bamboo), 

100, 105. 

Balsam (Balm of Mecca), 400 ; . . . Aden, 

113. 

Balsamodenebon, 400. 

Bdlu-char, 792; Balunishep, 879; 

Bdl-vach, bdl-vekhand, 24. 

Bamboos (Bambusa), 49, 98-112, 

114-5, 188, 715, 868 ; . . . Golden, 101 ; 

... Jilli, 99 ; . . . Kyello, kyelowa, 101 ; 

. . - Spiny, 99 ; . . . Mon tery, 104. 

Ban (Jujube), 1144; ... (Oak), 911; 

. . . hen, huri (Coffee), 364 ; Bana, 
bans, 99 ; Ban-alu, 494 ; Banana 
(Plantain), 787 ; Banar, 287-8; 
Banasa^milha, 110 ; Banawati salab, 

963 ; Ban-haUnag, 23 ; Banbwe, 

269 ; Banchak, 284 ; Ban-chowr 
(Yak), 733; Bandar-karam, 400; 
Bandhari-bet, 202 ; Ban dhenras, 
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629 ; Banela, 1007 ; Bang, see 
Bhang ; Ban-gab, 499 ; Bangai,. 
578 ; Bangra, 161, 250 ; Ban hardi^ 
782 ; Bani (Cotton), 580-1, 594 
Banid, 629 ; Banj, 911; Ban- ‘ 
kakri, 904 ; Bankas, 694 ; Ban- 
kati, 115; BanM% 284 ; Bankua 
(Bee), 128; Ban-kush, 694; Ban- 
mudga kheri, 879 ; Banni, 9 ; Ban 
pdlu, 428 ; Ban-pat, 408 ; Banpatol, 
1081 ; Banraj, 121 ; Ban-ritha, 14 ; 
Bans (Bamboo), 102 ; Bansa-ro^ 
Ghana, 110; Bansi, 1086; Bdnsini 
(Bamboo), 101 ; Bans kaban, 102 ; 
Bans-kapur, 110 ; Banskeora, 31 ; 
Bdns khurd, 102 ; Bans-ldchan, 
110 ; Bdnsmatti, bansy^l (Bice), 
831 ; Bantha, 498 ; Banti, 843 ;■ 
Banting, 644, 733. * 

Ban-titur, 135; Banwa, bhanwa (Acon- 
ite), 22 ; Banwa (Snake-bird), 141. 
Banyan Tree, 536-7. 

Banyarts, 296 ; Bao, 830 ; Baonli,, 
14 ; Bap (Pheasant), 142 ; Bappayi,. 
269 ; Bar, 537 ; Bara-bagla, 140 
Bara batta, 837 ; Bara-bet, 202 
Bara kanvar, 31 ; Bara-kulinjan^ 
60 ; Bara-mattar, 903 ; Barana^, 
429 ; Baras, 245 ; Barasingha, 644 ; 
Bara-singoli, Zll ; Bardt, ; Ba- 
raukha, 936 ; Barbati, 1107. 
Barberry, 130, 1091. 

Barburama, 3. 

Barbus (Mahasir), 542, 545, 547. 
Barchar, 911 ; Barelli (Banyan), 537 
Bares hatu, 532 ; Bargat, 537 ; Bar- 
gel, 135 ; Bari, 881 ; Baridla, 101 p 
Baridra, her eld, 991 ; Bari-gumohi^. 
25 ; Bari-ilachi, 65. 

Barilius bola (Trout), 542. 

Barilla, 50, 56, 112-4. 

Baringa, 1051 ; Barirdhan, 823 ; Bari^ 
shopha, 552. 

Barites, Barytes, Baryta, 57. 

Babium and its Salts, 57. 

Bdry, 1144. 

Barley, 251, 640-4, 726, 759, 834, 891,. 
917, 1043, 1134. 

Barli-arisi, 640 ; Barmdl, 429 ; Barrar 
muga (race of tasar), 1007. 
Babbingtonia, 546. 

Bar-rum, 1051; Barsdti, 140; Bart.. 
906 ; Bartaicu, 1026 ; Bdrtundi, 
783; Bard, 1031; Barua, 486 ;; 
Bdrual, barwal, 749 ; Barun, 429. 
Baryta, see Barium. ^ ^ ^ 

Barzed, 5^5 ; Basa-dahi, 415. 

Basic Slag, 694, 772. 1 

Bdeini, 101. 

Basket-work, 202, 

Bdsmati (Rice), f^33-4 ; i^Baamatii 
(Water Chestnut), 1080 ; ^^yBasri,. 
538 ; Bass, Patent (Bamboo), 105 ;; 
Baasa (Fish), 541-2, 547 ; Bassari,. 
538. 
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Bassia, 116-20, 521, 546, 627, 705, 
SI 2, 1005, 1046, 1074. 

Bassora Gums, 78, 95. 

Bastaj, 174 ; Basunti, 25 ; Bdswesa^ 
538 ; Baty 54; Batata, 1028; Ba- 
tdvi-nehuy 324 ; Batbar, 538 ; Batha- 
bijir, 465 ; Bathiec, 317 ; Bdthu, 
63, 257 ; Bathu-sag, 293 ; Batiec 
indiy battikh, 317. 

Batiste d’ananas, 69. 

Bat~meka (Bustard), 140 ; Battari, 
1032 ; Batti (Lac Sticks), 1063. 
Batjhinia, 120-2, 1005. 

Baunra, 686 ; Bauruy 914. 

Bauxite, 61-2, 428. 

BdvtOy 518 ^ Bawa, 104 ; Bdwa ghoriy 
562 ; Bazahr, 131 ; Baz-anjir, 915 ; 
BazarbatUy 42^. 

Bdellium, Bdellium (Indian), 174, 400. 
Beads, 122 ; Bead Tree (Melia), 780 ; 

. . . (ITtrasum), 511. 

Bean, Asparagus, 1107; . , .Broad, 1107 ; 

. . . Carob, 1144 ; . . . Cluster, 449, 741 ; 

. . . Buffin, 880; . . . French (Indian), 
248; ... Garden, 872, 1107 ; . .. 
Kidney, 879 ; . . . Lima, 880 ; . . . Pata- 
gonian, 248 ; . . . Soy, 564 ; . . . Sword, 
248; ... Windsor, 1107. 

Bears, 632. 

Bedy 116; Beda, 778 ; Bedana, 130; 

Beddnjir, 915. 

Bee-eaters, 132, 142. 

Beef, 754. 

Beefsteak Bird, 134. 

Beer, 396, 643, 757-62, 826, 840, 1043, 
1046-7. 

Beetle, Rhinoceros, 354 ; ... Blister, 
610. 

Beetroot, 928 ; Beet-sugar, 957-61. 
B&gcmiiy SZd ; Began, 788 ; Beg-'pura, 
325 ; Begti (Fish), 540-1, . , 547 ; 
Bekari (Limes), 326 ; Behor, 99; 
Beidelaar, 205 ; Beji mdh, 504 ; 
Bekh-kurphuSy 792; Bekaha, 161; 
Bely Bael, 26-8, 429, 1110; Belamb^, 
97 ; Belati-Khandesh, 577 ; Belgiri, 
21; Belledi, 1140. 

Belladonna, 95. 

Belli-pata, 629. 

Bell-metal, 401. 

Belloliy 58 ; Bern heimiy 906 ; Bend 
(Vitiveria), 1106 ; Bena (Musk Deer), 
785; Bendde, 525; Benda, 28; 
Bendekaiy ; Beneng, 99 ; Benga, 
908 ; Beng blidng, 249 ; Bengo- 
nariy 496. 

Bbnenoasa, 438, 440. 

Ben Oil, 784, 812. 

JBen^ (Willow), 115 ; . . . (Cane), 201-2. 
Benzene, 876. 

Benzoin, Benzoic ^cid, 1052. 

Bear y 151, 

Bir, dyer (Zizyphus), 1003-5, 1143. 
Berberine, 405. 

Beebeeis, 405, 546. 


Bergamot, 327. 

Berkua, 466. 

Bermuda Grass, 463. 

BerUy 100. 

Beryl, 556. 

BeSy 116 ; Bet, see Bent. 

Beta, see Beet-root. 

Betel~naty 83-91, 897. 

Betle {pan-), 891-6. 

BetUXy 89 ; Betta kabbu, 937 ; Bettu- 
shaky 293 ; Betud, hetwa, 100 ; Betya, 
161. 

Beverages, Intoxicating, see Spieits. 
Bevinay bevu, 780-1 ; Bhabar (Ischse- 
mum), 694-5 ; 865, 868 ; Bhdbar 
(Girardinia), 161; Bhadder, 1110; 
Bhadi (Soils), 51 ; Bhadoi (Cotton), 
607; ... (Rice), 828, 832; Bhadra- 
kashtha, 291 ; Bhaga-mohu, 123 ; 
Bhdgd-sunn, 430 ; Bhaib, 694 ; Bhaina 
(Buffalo), 732; ... (Willow), 115; 
Bhaird, 1072; Bhaji, 1081; Bhdld, 
511 ; Bhaluka, 100 ; Bhamb'tQiy 15 ; 
Bhamgera, 250 ; Bhammar, 123 ; 
Bhang (bhangd), 19, 249-52, 258-9, 
284, 409, 488, 1040 : Bhangakata, 259 ; 
Bhang-jala, 487 ; Bhang -maaddla, 65, 
438 ; Bhanta, 1026 ; Bharadvdji, 
570 ; Bharaly bharul, 644, 746 ; 

Bharat, 402 ; Bharut, 746 ; Bhat, 
hhatnas, 55^ ; Bhdt-aola, 29 ; Bhat- 
ta, 824 ; Bhavan-bakra, 904 ; Bhdva- 
prakasa, 1082 ; Bhavra, 123 ; Bhe- 
bham, 99 ; Bheld, 981 ; Bhen, 250 ; 
Bhera, bhira, 294 ; Bherawa, 285 ; 
Bherenda, 915 ; Bhesh, 115 ; Bhil- 
d'wdy 981 ; JBh'i/mra'j , 133 ; JBhim- 
aainiy 245; Bhimsini, 244, 313; 
Bhindiy 634 ; Bhinkwa, 128 ; Bhira, 
952 ; Bhirandy bhirandel, 553 ; Bhiru, 
102 . 

Bhoglla, 581; Bhoja, 258 ; Bhokri, 
1116; Bholy 155 ; Bhomratiy Bhom 
reti (Lodh Bark), 555, 1053; 

Bhonda, 1031 ; Bhora, 913 ; Bhos, 
70 ; Bhotiya baddm, 906 ; Bhoza 
dmaliy 886 ; Bhringga, 879 ; Bhubi, 
1109 ; Bhubt, 694 ; Bh^dra, 115 ; 
Bhuiavali, 987; Bhui-chana, 74; 
Bhuikdnddy 1048 ; Bhui-kohala, 686 ; 
Bhuili, 278 ; Bhui-mung,1^ ; Bhuin- 
dn-valdh, 887 ; Bhui-singh, 74 ; 
Bhui-tarwar, 288 ; Bhujpattra, 131, 
861 ; Bhunga, 441 ; Bhunguru, 9Z\ ; 
Bhura, 952 ; Bhurburoi, 54 ; Bhuri, 
937; Bhurjapatra, 131; Bhusa 
(Pea), 507 ; Bhusd (Cattle Food), 
643, 726 ; Bhustrina, 451, 4:61, 462 ; 
Bhutrd, 115, 884; Bhutrina, 451 ; 
Bhuttd, bhuta (Maize), 1132-3; BAwW- 
jatty 792 ; Bhyni, 285 ; Bhyri, 134. 
Biali, 1107 ; Bidr, 888 ; Bibla, 90S ; 
Bibu, 981; B^cAtkI (Girardinia), 
161; BicAwa (Urtica), 163 ; Bid, 
; BidaruppUy IIQ i BidhuU, 100 ; 
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Bidi (Bauiiinia leaves), 122 ; Bidri 
ware, 707 ; Bier^ 757 ; Bija, 908 ; 
Bijasal, 908 ; Bijaura, hajawri^ 325 ; 
Bijoro, 324,;Bijri, 720; Bijuli, 100 ; 
Bihhy 20-2. 

Bikhaconitine, 20-1. 

BiTchma, hilcmay hishmay 20 ; Bi- 
hhonday 1031, 1040; Bil, see hel; 
Bilay 429 ; Bilaiy 1110 ; Bildi hand, 
686 ; Bildsi, 429 ; Bilati dlu, 1028 ; 
Bildti-baddm, 905 ; Bilaury 561 ; 
Bildiy 686 ; Bilgu, 294 ; Bili, 912 ; 
Bili haragu, 843 ; Bili manavarey 
508 ; Bilinibi, halimhay 97 ; Billa, 
bella, hilluy bilgu (Satin-wood), 294, 
1005; Billan, 26; BilligdrUy 172; 
Billu-gaddi, 930 ; Bilu, 910 ; Bilva, 
26; Bimhal, 465; Bin, 115; Biruty 
baniy 98 ; BindaoX, 755 ; Bindi, 
915 ; Bine, 428. 

Biotite, 781. 

Bira^dena, 83 ; Bira (vira) viti, 83 ; Bir 
6^ar,n732. 

Birch, Indian Paper, 131- 
Birds, Agricultural, 132 ; Cage, 133 ; . . . 
Edible, 134 ; Edible Nests, 138 ; 
. . . Industrial, 138. 

Bird Skins, see Feathers. 

Birejay 535 ; Biridi, 485 ; Birmjy 825 ; 
Birlimhady 285 ; Bir mung, 879 ; 
Birrallif 543 ; Bir sang, 496 ; Bisa, 
115. 

Bischopia, 383. 

Bish, see Bikh ; Bishma, see Bikma. 
Bishop’s Weed, 285. 

Bislambhiy 440. 

Bison, Indian, 644, 733. 

BistendUy 499 ; Biswul, 16 ; Bithua, 
Bitiy 484; Bit-palang, 928. 

Bittern, 142. 

Bitusiy 429 ; Biul, 624. 

Bixa Orellana, 49, 142-3, 477. 
Biyam, 824. 

Blackberries, 1109 ; Black Buck, 644; 
Black Lead, 624 ; Black Oil, 192 ; 
Black Salt, 56 ; Blackwood, 484. 
Bleak, 547. 

Blight, Blister, 229 ; ... Grey, 229 ; 
... Mosquito, 228 ; ... Scale, 354 ; 
... Thread, 229, 385; Blights 

(CoSee), 384; ... (Sugar), 941. 
Blinding Tree, 531. 

Bloodstones, 561, 716. 

Blue Stone, 403. 

Blu a, 245, 377, 

Bo, 538. 

Boar^ Wild, 752. 

Bohhi, 204 ; Boberlu, 1 107 ; Bo-bo, 
395 ; Boholawa, 528 ; Boda jam, 
526 ; Bodal, 141 ; Bodki, 278- 
B<eh bla nive a, 143-59, 250, 294, 
436, 863, 924 ; Bcehmeria Substi- 
tutes, 160-8. 

Boggu, 333; Bogha kupas, 595; 
Boholawa, 528 ; J^oichand, 885; 


Bojahy bojali, 521 ; Bokom, 194 ; 
Boktaung, 986; Bola, 629; Bolangi 
bdnSy 103. 

Boll-worms, 610. 

Bombaksing, 906 ; Bombalinas, 324-5. 
Bombax malababicum, 95, 232, 523, 
570-1, 812, 991, 1005. 

Bombay Ducks, 541-2, 546-7. 
Bombyx, 992-1012, 1018-26. 

Bon, 365 ; Bonbunda (Silk), 1009 ; 

Bonddra, 701. 

Bone-liquor, 48. 

Bon-kotkora, 164 ; Bon-methi, 991 ; 
Bon riha, 162, 164; Bor (Banyan), 
537 ; Bor (Chinese Date), 1143 ; 
Bor (India-rubber Fig), 651 ; Bora 
Bamboo Net), 312 ; Bor£ (Elephant 
Grass), 777 ; Boran^dman, 828. 
Bobassus, 49, 115, 169-71 188, 293, 
361, 428, 760, 861, 928, 1046. 

Borax, 56, 448. 

Borbotiy 508 ; Bor-hur, 538- 
Bordeaux Mixture, 229, 403. 

Bordi, 1143. 

Borecole, 182. 

Borer (Insect), 386, 941, 1035. 

Boriy 437 ; Borkapah, 578 ; Borla, 121 ; 

Boro (Rice), 828-30 ; Borobans, 
Boron, 832 ; Boropolo, barapalu, 995, 
998. 

Bos (Oxen), 644, 732-3. 

Bosa, 257 ; Bossonto (Rinderpest), 742. 
Bostbiohus Beetle, 100-1. 

Boswellia, 894. 

Botang, 504. 

Bottle-gourd, 440. 

Bonn, bun, ban (Coffee), 364 ; Boura^ 
168. 

Boxwood and Substitutes, 190, 1063. 
BoZy borZy 743 ; Boza, 257, 760 ; Bdz- 
ghanj, 902 ; Brab-tree, 169, 760, 928. 
Bbacets-tbypes (Cricket), 804. 

Braham, 1031 ; Brdhmamanduki, 646 ; 
Brahmiy 646. 

Brahmin Nut (Cocoanut), 352. 
Braiding, 114-7, 141. 

Brain-fever Bird, 133. 

Brandy, 956, 1043 ; . . . Cherry, 907. 
Brank, 532. 

Brarua, barua, 429. 

Braes, see Copper. 

Bbassica, 148, 174-86, 812. 

Braunite (Manganese), 762. 

Brazilian- wood, 194. 

Bread-fruit, 94. 

Br€5, 532 ; Brewari, 

Brewing, Indian, 757-60 ; English, 
760-2. 

Bricks (Clays, Pottery), 327-9. 
Brihat-chakramedy 987 ; Brindap, 553 ; 

Brindoijus, 553 ; rindols, &5Z. 
Brindonia Tallow Tree, 553. 

Brinjal, 79, 446, 494, 497, 891, 1026-8, 
1141. 

Briquettes, 347. 
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Bristles, 188, 752. 

Broccoli, 182. 

Bromo, 96. 

Brong-dong, 733. 

Broom, Spanish, 431. 

Broomstick-greiss, 187. 

Beoussonetia, 862-4, 868. 

Brucine (Strychnos), 1052. 

Brul^ 201 ; BuaanguTt 1112. 

Buck, Black, 644. 

Buckwheat, 532. 

Budd-durmi, 269; Budgrat, 911; 
Budide-vuppu, 48. 

Bulfaloes, 644, 732. 

Buffalo Horn, 645. 

Bughy, huggoy, 1003, 1009 ; Bugri, 
885 ; Bugs (Insects), 229, 386, 610, 
1035. 

Biigulawan, 528 C Buhdrd, 884 ; Bu- 
hiilawan, 528; Bui, 114; Buin- 
owla, 887; Buh, 911; Bula, 256. 

Bulat, 882. 

Bulbuls (Birds), 132-3, 142. 

Bull (Oxen), 644, 732, 737-40. 

Bull, Blue, 644. 

Bullock’s Heart (Fruit), 71. 

Bvlpum, 1049. 

Bulrush, 869 ; . . , Cat’s Tail, 777. 

Bulrush Millet, see Bajra. 

Bumalo, 542. ^ 

Bummelo Fish, 541-2, 546-7. 

Bun, hen, ban, see Coffee. 

Buribur-butti, 880 ; Bunch, 543 ; Bun- 
cha, buncho, bunco, 364 ; Bdndi, 
707 ; Bunga lavang, 527 ; Bungdrum, 
565 ; Bungoma (Turtle), 1080. 

Bunium Bulbocaatanum, 283. 

Bunu, buna, see Coffee. 

Bupletjbum, 283. 

Bupbestis (Beetle), 686. 

Bur (Cymbopogon), 462 ; Bur, her, bor, 
1 143 ; Burada, 580 ; Buraheru, 
531 ; Burdwa, 463 ; Buri (Crape), 
1112; Buri (Mildew), 1117; Burj, 
131 ; Burla, 168. 

Bturmite (Amber), 64. 

Burriala Fibre, 991 ; Burri-shep, 887 ; 
Buruga, 521 ; Buru mat, 102 ; Buru 
raher, 449. 

Bustards, 132, 134, 140. 

But, buta, 296 ; But, 537 ; Butana, 
298. 

Butea and Gum, 28, 49, 55, 189-90, 
1053-4,1057. 

Buti, see Bhang ; . . . (Sterculia), 1051. 

Butter, 475-8, 812-41 ; , , , Cacao, 1076 ; 
... lUi/pi, 120; ... Kohum, 553; ... 
-milk, 470, 881; ... Tree, Indian, 
116 ; . . . Vegetable, 359. 

Buz, 602, (Ibex), 743. 

Buza, buzah, buzek^eer), 519-20, 757 ; 
Biczgai, 901 ; Bwichin, 121 ; Byans 
(Blue Bine), 888 ; Byer, see Ber. 

Bysabdl, 400. 

Byw (Mangrove), 913. 


Cabbage, proper, . . . China, . . . Cow, . . . 
Leaf-beet, . . . Savoy, . . . Siam, 182,. 
1141. 

Cacao (cocoa). Cacao Butter, 360,. 
1076. 

Cacho (Catechu), 10; Cadjan, see 
Cajanus. 

C^SALPiNiA, 49, 190-6, 290, 890, 976, 
1053. 

Cafe, Cafdier, 364. 

Caffeine, Theine, 237, 390. 

Gdgea, 749 ; Cahua, 364. 

Cairngorm, 561. 

Cairo, 354. 

Cajajnus, 115, 196-200, 383, 509, 520^ 
598, 601, 603, 675, 770, 869, 871,. 
900, 1035, 1057. 

Calabash, 700. 

Calambac, 72. 

Galambas, 73. 

Calamus, 91, 114-5, 201-4, 775, 864- 
Calamus aromaticus, 24. r-, 

Calcium, 58, 709. 

Calisaya Bark, 304. 

Calotbopis, 49, 53, 144, 168, 205-8,. 

273, 436, 543, 627, 721, 771, 924. 
Calue, 144. 

Camellia, 209-44, 812. 

Camphire, 706. 

Camphor, Barus, . . . Japan, . . . Nagai,. 

10, 245, 812. 

Camphoba, 244^7, 310. 

Camphor- wood, 310. 

Camphre, 244. 

Canaib, 249 ; Ganamo, 249 ; Ganangal 
360, 821 ; Canapa piccola, 254 ;. 
Canape, 249. 

Canaiies, 133. 

Cancamum, 1054. 

Candle-nut, 47. 

Candles, 812-4, 819. 

Candy, Sugar-, 

Canes, 98, 114^-5, 201, 202-4, 775. 
Canfora, 244. 

Cangkek, 528 ; Canhamo, 249. 
Caitnabis, 249-63, 430, 812, 924, 1047- 
Ganna lacke, 1055. 

Canthium, 384. 

Caoua, 366. 

Caoutchouc, 647-60 ; . . . Indi ,651. 
Canutchoucin, 648. 

Caper, Edible, 264. 

Capo-molago, 265. 

Capba, 131, 644, 743. 

Capsicum, 264-9, 489, 1027. 

Capsular Corchorus, 4:0$, 431, 
Carambola, 97 ; Garamunny-pyre, HOT. 
Carata, 31. 

Caraway, Black, 283; ... Europe , 
284, 442, 820. 

Carbasa, carbasua, 570-1. 

C borundum, 428. 

Carbuncle, 716. 

Cardamon, 511; ... Ceylon, 51 2 ; . . • 



INDEX 


■Greater, 65 ; ... Malabar or Lesser, 
65, 511 ; ... Mysore, 512; . . . Nepal 
or Bengal, 65, 512. 

KJardamomum, 264-5. 

Gardole Oil, 66. 

Pardon, 31 . 

•Caret, Indian, 1079. 

■Careya, 1005. 

^Oari, 520. 

Cabissa, 1005, 

'Carive, axi (Capsicum), 265. 

Carnelian, 561, 716. 

Carota, Carotin, see Carrot. 

Carp (Fish), 542, 545. 

CarpasoSf carbasus (Cotton), 570. 
Carpets, 271—6, 1131. 

Carrot, carotte, 489-91. 

Carthamine, 276. 

Carthamtis, 58, 276-83, 293, 430, 447, 
483, 665, 812. 

KJarty (Rice), 831. 

Garum Carvi, carve, carveno, carvol, 


car=^one, 284, 442. 

•Caryophyllon, Caryophyllus, 526-7. 
Caryota, 115, 170, 187-8, 285—7, 

361, 929, 1046-7. 

'Odsdf kdsdt 929. 

Cashew-Nut, 65—6, 1046. 

<Cas8areep (Manihot), Cassava, 444, 


766. 

Cassia, 6, 30, 49, 287-90, 390. 

Cassia, Fcetid, 288 ; . . . Lignea, 310-1 ; 
. . . . Tanner’s, 6, 289, 638. 

Cassie Flower, Pomade and Perfume, 


14, 821. 

Cassiterite (Tin), 1077. 

Castilloa (Rubber), 649-51, 657. 
•Castor-cake, 922, 948 ; Castor-oil- 

Melon, 269 ; Castor-Oil Plant, 265, 
360, 446, 479, 675, 771, 812, 815, 
818, 835, 915-23, 1012, 1036. 
■Catalase, 806. 

Catechin, 12. 

Catechu (Acacia Catechu), 8—14 
Caterpillars, 229, 610, 804. 

Catha, 365. 

Cat’s-eye, 562. 

€aUeld (Indigo), 665. 

Cauliflower, 182. 

Caval sorraK 543 ; Cdve, cave (Coffee), 
212, 364. 

Cayenne, 264. 

Gay-ga% 144 ; Gayolagne (lac), 1054. 
Ceara (Rubber), 649-50, 657. 

-Ceci, 295. 

Cedar, B tard (Melia), 780 ; . . . Bastard 
(Soymida), 1043 ; . . .Himalayan, 291 ; 
. . . Moulmeiu, 290 ; . . . Red, 525 ; 
... White, 294. 

Cedrela, 232, 383. 

Cedrtjs Libani, var. Dbodara, 49, 
290-1, 486, 888. 

Cblastrus, 190, 1005. 

•Celery, 72. 

Celestite, 58. ^ 


Cblosia, 63. 

Cement, Portland, etc., 713-4:. 

Century Plant, 31. 

CERHAEAJSTTHirS, 30. 

Cephaleuros, see Diseases, --.-9, 

Cephaxostachytjm, 101, 105. 

Ceramic Wares, 331. 

Cerevisije (Yeast), 1047. 

Certeria, see Tachardia. 

Ceryle (Kingfisher), 139. 

Ceylon Nut, see Cocoanut. 

Chd, chaa, chai, see Camellia. 

Ghdb, chdba, ; Chachi, sanchi-het 
202; Chadars, 275, 618, 623, 1122 
1125-6 ; Ghaga, 975 ; Chdhcha, 1037 
GhaikatK 890 ; Chaiti, 675 ; Chaitra, 
197 ; Ghakeundia^ 484^ Chakkara. 
362, 931 ; Ghakor, 1^5 ; Chakotra, 324 
Ghakramarda, 288 ; Chdksu, 287 
Chakundd, 288; ^hakwa./jy 


890. 

Chalcedony, 561, 716. 

Chalk, 709. 

Challane^ 499 ; Charrif 94. 

Chamserops, 286. 

GhdYMxli 121 ; Ghafyialuy 843 ; GhavYi- 
beli, 821 ; Chamhoi, 486 ; Chamtari, 
907 ; Chamlani, 1053. 

Chamois, 644. 

Ghampa (Plantain), 787 ; . . . (Michelia), 
821 ; . . . (Silk), 1011 ; Chamra-khari, 
57 ; Ghana (Gram) (see also Chena 
below), 295 ; Ghana (Soap-nut), 979 ; 
Chana-kdmla, 296; Ghanam, 430; 
Chanching, 708 ; Ghand (Shawls), 
1127 ; GMndalf chandan or chandana 
(Sandal-wood), 976 ; . . . (Red Sanders 
Wood), 909 ; ... (Indian Paroquet), 
141 T Ghandan-hetd 293. 


Chanderouze, 1132. 

Ghandra, 9 ; ChandUy 857 ; Chang, 
758, 1046 ; Ghangala, 980. 

Ghdngrd, 745-6, 749 ; Ohaniari dhaiik, 
140 ; Ghanidty 914 ; Ghank (Goat), 
743 ; . . . (Shell), 558, 989 ; Ghannangi, 
708; Ghanu (Carum Roxburghi- 
anum), 285; Ghand (Celery), 72. 


Chanvre, 249. 

Ghapangam, 194; Chapatti, chapati, 
111, 643, 705, 804, 1088; Chaplaah, 
94 ; Ghapot airia, 484 ; Ghix^pal, 
822; Ghapra-ldkh, 1063 ; Chdpta 
ganja, 251 ; Chdpd, ch/ydpd {Qo&t), 
746, 749; Ghara (Eruca), 180; ... 
(Bassia), 116; Gharaa, 249, 259-60 ; 
Gharayatah, 1053; Char-haghan, 
1127 ; Gharhiy 702 ; Chari, lOZl, 
1038-9; Chark(X,5l5; Char-ka-gond, 
188; Charkeinty 910 ; Charki, 930; 
Charpai, 776 ; Gfmraa (Florican), 134, 
140; Ghaaam, 1022-3; Ghaatang 
rcddny 1107 y Chatidm, 5^. 

Chats (Birds), 132. _ . 

Ghatwan, 60, 627 ;_Chauhe, 364 ; Ghaula%, 
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Litharge, 707. “ 

Lithospermon (Coix), 392. 

Litmus, 48. 

Litsgea, 544, 1009-11. 

Lit wa, 822 ; Lohah, 912 ; Lobeia, Lobia, 
lohiyd, lubia, lohos, lobhya (Dolichos 
Lablab), 508 ; ... (Vigna Catjang), 
879, 1107. 

Locust, 686. 

Lode {Lodh) Tree, 195, 756, 783, 1053. 
Lohari, 499 ; Loheru^ 1068 ; Lola-sara, 
59. 

Lolixjm, 257. 

L6n, 963 ; Lonepho, 188 ; L6ng, 527 ; 
Long ha morich, 267 ; Lont (Monal 
Pheasant). 

LophophoriJs refulgens, 135, 141. 
Loquat (Fruit), 421. 

L6re (Ficus religiosa), 539. 

Lorikeet, 109, 133. 

Lota (Hindu vessel), 402 ; ... (Melo- 
calamus compactiflorus), 103. 
Lotan (Tumbler Pigeon), 136. 

Lovage (Indian), 285. 
Love-lies-bleeding, 63. 

Lov% 94 ; Lowa, 538 ; Luhdn (Benzoin), 
1052 ; ... (Indian Olibanum), 174 ; 
Luc, e Ldhh. 

Lucerne, 778. 

Luckeh, luqqun (Fan-tail Pigeon), 135 ; 
Luchmuna, 95 • Lud, 290 ; Ludduga, 
see Lodh. 

LurFA JEGYPTIAOA, 49. 

Luit-marz, 890 ; Lukh (Typha), 777 ; 
Lukoi, Idkoikhun (Villebrunea), 164; 
Lull, 542; Lulingyaw, 311; Lu- 
mam, lumang, 1003 ; Luna, 71 ; 
Lunak (Suseda fruticosa), 114; 
Lundk (White-goose-foot), 293 ; 
Lungi (Pheasant), 142 ; ... (Tur- 
ban), 618 ; Luni, 906 ; Lunkaika, 
1081 ; Lupung, 1072 ; Lutki (Indian 
Hemp and Alcohol), 258 ; Lutni, 178. 
Lycium (Berberis), 130. 

LyCIUM EUBOP^tJM, 967. 

Lywai, 123. 


Ma, chu ma (China-grass), 144 ; 
ma, chu-ma and si-ma (Cannabis), 

251 ; Ma (SafHower), 276 ; Mad 
(Mango), 764; Maar (Cocoanut), 

350; Maa tchi, (Chinese Water- 
chestnut), 465. 

Macassflff Hair-oil, 281, 981. 

Mace, 791; . . . Peed, 777. 

Mach, 882 ; Machakai, 911. 

Maohixits odoratissima, 1009. 

Machld-ka-dant (Ivory), 699 ; Ma- 
chola, 113; Machranga, 139. 

Mackerel, 546-7, « 9. 

MaOLXTRA AXJRANTIACA, 999. 

Afoc?, 1043 ; Jkfadci (Mangrove), 293; 
Mada (White Mangrove), 98 ; Ma- 
dak (Indian-hemp Drug), 8 ; . .. 
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(Opimn Smoking-mixture), 857 ; 
Madala, mddalai, 909 ; Madang, 
101 ; Madan-mast, 65 ; Madapol- 
lams, 623 ; Maddr (Calotropis gigan- 
tea), 205-8, 436, 627, 899; Maddr 
(Indian Madder), 926 ; Madatia, 25 ; 
Madaw, 555 ; Madaywa, 103. 
Madder, European, 927 ; . . . Indian 
(Rubia), 926 ; . . . Indian (Olden- 
landia), 821. 

Maddhika, 1044, 1112; Maddi {Mo- 
rinda), 783 ; ... matti (Terminalia 
tomentosa), 1073 ; . . . chekhe, 784 ; 

. . . ruba solu, 518 ; Madh, madhu, 
128 ; Madhujam, 125 ; Madhuka 
(Bassia), 117 ; Madhukarkatika, 326; 
Madhuli, 1082 ; Madhulika, 1043 ; 
Madhuriam (Psidium), 907 ; Mad- 
hurikd, 552 ; Madhvalu, 495-6 ; 
Madhvi, 119, 1046; Modi, 103; 
Madird (Rice Spirit), 760, 1043 ; 
Madki, 879 ; Madna, 141 ; Mador, 
205 ; Madow, 552 ; Madra (Silk- 
worm), 995-6, 1018; Madula, 294; 
Madya, madird, 1043 ; Mag, mimg 
(Phaseolus radiatus), 871, 882 ; Maga- 
lieranda, 699 ; Magar bans, 99 ; 
Maghi, 178 ; Maghoa, 197 ; Magma 
(Paper Pulp), 865 ; Magrabu, 628 ; 
Maguey, 31; Maguni-gadde, 912 ; 
Magyi (Tamarind), 1066 ; Mdh, 
834 ; Mahal, 123 ; Maha-limbo 
(Melia Azedarach), 780; Mada-nibu- 
(Citrus decumana), 324 ; Maha- 
nuga, 537 ; Maka Pangiri (Cym- 
bopogon Nardus), 456 ; Mahasir 
(the fish Barbus tor), 542, 547 ; 
Mahera, 705 ; Mahim, 937 ; Mahl,, 
100 ; Mahlaing, 864 ; Mahlu, 100. 
Mahogany, Indian (Cedrela Toona), 
290. 

Mahoka (Chebiolic M5U’obalan), 1073 ; 
Mahoti hinpoU, 1026; Mahoua, 117; 
Mahr, 141 ; Mahua, mahwa (Bassia), 
116-20, 188, 479, 521, 705, 760, 777, 
812, 815, 929, 1005, 1043, 1046, 
1109; Mahuk, 123; Mai (Chinese 
for Wlieat), 1082; Maida, 1088; 
Mai-gyee, 1051 ; Mail (scum from 
Saltpetre), 974 ; Maila pani, 681 ; 
Mainam, 125 ; Mains, 732 ; Mai- 
nwai, 774 ; Maiahdkahi, 400. 

Maize (Indian Com), 66, 446, 497, 
834, 868, 929, 949, 1097, 1132-9 ; 
Maizena, 1138. 

Ma'jethi, 926 ; Mdjun, majum, macujun, 
madjum (Cannabis), 249, 258, 520; 
Mak, makal (Bamboo), 100 ; Makai, 
Makkai, see Maize; Mdkal 
(Colocynth), 316 ; Mdkdl (Tri- 
chosanthes palmata), 1081; Ma- 
karam, 836; Makartendi, 
Makham-shim, 248 ; Makhan, 47^ : 
Mdkhi, 887; Makka and Makkd- 
shplam, see M^aize; AfafcH (Indian 
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Gamboge), 654 ; Mahlai, 16 ; Makol 
(Gypsum, 716; Mahor, see Mah\ 
Mahora, 461; Makra, 618; Makur^ 
Jcendiy 498 ; Makyauhka% 47 ; Mai 
(Indigo), 681. 

IVIalabar Grass, 467 ; Malabar Nut 
(Cocoanut), 362. 

Malabathkum: (Cinnamomum), 310-1. 

Malacca-Schambu, 526 ; Malachy 249. 

Malachba, 755, 924. 

Malai, 780 ; Malaing, 186 ; Malai- 
ten% 123 ; Mdlakd heng, 907 ; 
Malaka jamrul, 526 ; Mala-konga^ 
140. 

Maidive Nut (Cocoanut), 352. 

Male (Panicum), 842 ; Malghdn, 121 ; 
Mali (Pogostemon), 904 ; Maling, 
^9 ; Mdl-kangnif mal-kungi^ 292, 
1005 ; Mallaliy 498 ; Mallang-bagla, 
140 ; Mallayvemhu^ 781 ; Malleagiri 
(Sandal-wood Oil), 978 ; Malligiri 
(Nepal Sassafras), 310. 

MALLO^jfus, 143, 755-7. 

Mallow, 2 ; ... Musk, 629. 

Malu Fibre, 121 ; Maluk (Diospyros 
Lotus), 499; ... (Taper), 919. 

Malum cydonium (.(Egle), 26 ; ... 

Midicum (Citron), 318. 

Maxva verticillata, 148. 

Malvi, mahvi, 739. 

Malwa Opium, 856, 

Mdmadi, 764 ; Marnhas^ 931 ; Mamhu, 
932 ; Mamird, mdmirdn, mamirda, 
130, 405; Mdmre^ 1112; Mamai, 
792 ; Manak, 658 ; Manakkd, 1112 ; 
Man-chettiy 926 ; Manchtilr^ 124 ; 
Manda dhup, 248 ; Mandakaichy 25 ; 
Mandal (Eleusine), 618 ; Mandal, 
^mandary madar (Coral Tree), 84, 
523 ; Mandali, 73 ; Mandata (Apri- 
cot), 905-6 ; MandhaSy 116 ; Mandda, 
1107 ; Mandi kakuriy 439. 

Msjadiocea, 766. 

Mandiray 843. 

Mandrake, American, 904. 

Mandri (Mats), 776 ; ... (Sedge), 

467 ; Mandud^, mandal, mandia 
(Eleusine), 618 ; Mandukaparni, 
•646; Mandwa, 518, 1135; Mang 
'(Buffalo), 732. 

Manganate (Manganese), 762-3. 

Mangas, 764 ; Manggia, 553 ; Mayxgkati, 
706; Mangi, 1072 ; Mang-kudu, 
784. 

Mango (Mangifera), 66, 87, 764-6 ; 
. * . pkul (Mangifera), 765 ; ... 

Climbing (Willoughbeia), 6^ ; . . . 
Fish (Polynemus indious), 640-1, 
547 ; . . . Ginger (Curcuma), 443. 

Mangold-wurzel, 928. 

Mangosteen and Oil, 553-4. 

Mangrove (Ceriops Candolleana), 293, 

^^,638 ; . . . (Bhizophora mucronata), 

% 638, 913 ; . - . White (Avicennia offi- 

' cinalis), 98, 638. ^ 


Manguatan, see Mangosteen ; Manhola, 
555 ; Manhra, 844. 

Manihot, 383, 444, 496, 657-8, 766-7. 
Manikjor, 134 ; Manihlal, 823. 

Manila Hemp, 436, 790, 924. 
Manila-kotai, Manila-nut (Arachis), 74. 
Manioc, see Manihot. 

Manir, manja, 141 ; Manjal, 446, 447 ; 
Manjal-mulldngi, 489 ; Manjiatd, 
manjit, 926 ; Manka, 561 ; Mankand, 
963. 

Manna, 100, 102, 110-1, 888, 929. 
Manual, 445 ; Manra, 910 ; Manaa 
sij, 630 ; Manail, 92. 

Mansonia Gagei, 976. 

Manti-tayilam, 873 ; Mdnthal, 546 ; 
ManthulU, 552 ; Manu, 9]Pi ; Manua, 
576. 

Manures, 543, 767-73. 

Manu-vuppu, 48 ; Manyenney, 873 ; 

Manyunth, 927. 

Maoutia PtjYA, 163, 924. 

Maple, Sugar, 928. 

Mapuri-bet, 201 ; Mar (tanicum), 
844. 

Marabout or Commercolly Feathers, 
141. 

Marachini, 766 ; Maralingam,f%4:2^. 
Maranta arundinacea, 444, 773-4. 
Maratia mdghu, 489 ; Mardti-moggu, 
168; MaravuU, 766; Mara-vuppu, 
48. 

Marble, 710-1, 715, 718. 

Marble wood, 498. 

Margosa {Nim Tree), 780; Marha, 
844 ; Mari (Banyan), 537 ; . . . 
(Betel-nut), S3 ; . . . (Indian Sago 
Palm), 285. 

Marisctjs bulbosus, 465. 

Marithondi, 706 ; Marka, 764 ; Mark- 
hor (Snake-eater or Water-goat), 
644, 743. 

Marking-nut Tree, 981. 

Marmalade, Bael, 27. 

Marmar, 710. 

Marmelle Oil, see Bael. 

Marmelos de Bengal a, see Bael. 
Marrow, Cow’s (Qaumedi), 527 ; . . . 

Vegetable, 441. 

Mdrsa, 63. 

Marsdenia, 663, 924. 

Marten (Skins), 632. 

Martz, 896; Mdru (Grey Oak), 911; 
. . . (Terminalia tomentosa), 1073 ; 
Marud (Eleusine coracana), 517-21, 
1107; . . . (Spirit), 757-8, 1046, 1107 ; 
Marudar singhie, 707; Marul, 
marura, 975 ; Mdryjana, 1053 ; 
Mas, 565 ; Mashdl (Pine-wood 
Torch), 888 ; Mdsh-kuldi, 881 ; 
Maahru (Textile), 25 ; Md8i, 792 ; 
. . . kodei, 837 ; Masina, moaina, 
muahina (Linum), 720-1 ; Maaaur, 
maaur (Lens), 298, 708-9, 903. 
Mastic Tree, 902. 
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Mastiki, 902 ; Maatu, 470, 475, 483. 
Mast- wood (Calophyllam), 204. 

Maaula Boats, 765 ; Maaur, see 
Masaur ; Maawai, 16; Mat (Male 
Bamboo), 102 ; Mdtalan, 909 ; 
Mate-hissi, 130 ; Matela, 100 ; Math 
(Molasses), 952 ; Math, Moth (Phase- 
olus), 871, 879, 1107; Mdthd, 475; 
Mathan, 102 ; Mathas, 1024 ; Mathi, 
577; Mathio, 581 ; Mathosan, 759; 
Mail, 327 ; Matiaree, 974 ; Mdti- 
mdh, 505 ; Matka (Rajshai Silk)^ 
1015 ; Matkansha, 250 ; Matkom, 
116 ; Matna, 935, 937. 

Mats and Matting, 775-8. 

Mats, Calcutta and Madras {Madur), 
467-8, , .* Cane, 202-3 ; . . . Darmd, 
775, 777 ; , . .^Elephant -grass, 777; 

. . . Munj, 775, 929-30 ; . . . Sitalpati, 
775. 

Mattanga, 441 ; Matta-pal-tiga, 686 ; 
Mattar (Peas), 706, 902 ; Mattari, 
869 ; Matti, 89 ; ... Black, 1073 ; 

. . . White, 1072 ; . . .-kalaie, 879; 
Mdtulunga, 325. 

Mau-dlu, 495-6 ; Maulan, 121 ; 
Maulaari, 821 ; Maunji, 929 ; Maura, 
521 ; ... hikh, 22 ; Mauri, 552 ; 
Mavalung, 325; Mavina, 764; 
Mawa, mdvd, (Desiccated Milk) 473- 
4 ; Mawar, 925 ; Mawardi, 73 ; 
Mawaahi, 764; Mawra, 119. 

Maws, Fish, 541-3, 549. 

Maya (Adhatoda Vasica), 25 ; Mdyd 
(Gall Oak), 911. 

May Apple (Podophyllum), 904. 
Mayil-tuttam, 403 ; Mayin, 838 ; Ma- 
yuen, 393 ; Mazri, 77^7 ; Mazu, 
911 ; Mealummd, 162. 

Mecchino (Ginger), 1140. 

Meconium (Extract of Poppy), 845. 
Medanggori (Mezankura Silk), 1011. 
Medlar, Japan, 521. 

Medoloa, 484 ; Meetiya, 400. 

Megass (sugar ref use, puta), 952-3, 955. 
Mehndi, 706 ; Meho, 317 ; Mehtdb, 
560; Mehweh, 117; Meina, 133; 
Mekhak, 526 ; Mekhun, 248 ; Mek- 
rap, 785. 

MEIiAN'OBRHOEA, 293, 779-80. 
Meleagbinta mabgabitifbba (Pearl 
Oyster), 557. 

Melia {Nim Tree), 780-1, 914, 1046. 
Melica [milica), 1032. 

Melilottjs, 605, 1091. 

Melipona (Dammar Bees), 127. 
Melogalamtis (Bamboos), 103-4, 115. 
MBEOCANNA BAMBXJSOIEES, 103-4, 776. 
Melothia, 410 

Melon, Castor-oil (Carica), 269 ; ... 
Kakri (CucumV utilissimus), 439; 
... Musk and Pumpkin (Cucurbita), 
441 ; . . . Sweet (Cucumis), 437, 605, 
949 ; . . . Water (Citrullus), 316 ; . . . 
White Gourd (Benincasa), 130. 


Mena, 125 ; Menasu, 896 ; Mendu- 
kolai, 200 ; Mengkop, 553 ; Men- 
thyd, mentulu, 1081; Menya, 868; 
Meral, 886 ; Meralu, 511 ; Mer'thi, 
936; Meruya, 518; Meaakhi (Ville- 
brunea), 164 ; Mescal (Spirit), 35, 
1046 ; Mesha kdr, 838 ; Meshi, 994 ; 
Mesta, mesta pdt, 629-30, 430 ; 

Meta~limhu, 325; Methi, 1081, 1141. 
Methyl eugenol, 457. 

Metl, 31. 

Metboxylon Sagit, 92. 

Metunga, 103 ; Meuuare, 64 ; Meva, 
937. 

Mezankuri Silk, 1011 ; Meze, 117. 
Mezereon, 486. 

Mezhuka, 125 ; Mhaishabola, 400 ; 
Mhdr-mardi, 285 ; Mheem, 99 ; 
Mhova, 116 ; Mi, 117 ; Mian kalai, 
276 ; Mihe, 74. 

Michelia Champaca, 821, 1010-1. 
Micbotcena.cymosa, 904. 

Midu-ye, 333; Mighri, 34:6‘,^Mihi, 
197 ; Mihnu, 99 ; Mildgu, 896. 
Miliolite, 710. 

Milium, 393. 

Milk, 470-4 ; . . . Fish, 547 ;. . .-hedge, 
531. 

Millet, Bulrush or Spiked, 869-72 ; 
. . . Common, 843 ; . . . Indian, 1031 ; 

. . . Italian, 988 ; . . . Little, 845 ; 

. . . Poor Man’s, 843 ; . . . Turkish, 
1031. 

Mileettia Piscida, 546, 759. 

Mimhu, 553. 

Mimosa pudica, 30. 

Mimultts moschatus, 786. 

Mimusops Kattki, 627, 821. 

Min, 125 ; Mina, 869 ; Minak tanah, 
873 ; Minang, 846 ; Minhaw, 285 ; 
Ming ta'ai, 211 ; Mingut, 530. 

Mini vets, 132. 

Minu-mulu, 881 ; Miraj, 466 ; Mircha, 
451 ; Mirchai, 686 ; ' Mirchiagand, 
451 ; Mirga, 697 ; Miri, 896 ; Mir- 
tenga, 100 ; Mirydla tige, 896 ; Mia, 
401 ; Miah, 746 ; Miahmua, 905 ; 
Miaip, 732 ; Misreyd, 879 ; Miari 
(Dammar Bee), 128 ; ... (Crystal- 
line Sugar), 952, 956 ; Miau~e, 333 ; 
Misur-pappu, misurpurpur, 708 ; 
Mita-ald, 687 ; Mita-zerah, 283 ; 
Mitha (Aconite Root), 23 ; . . . 

(Common Salt), 963 ; . . . (Paspalum 
scrobiculatum), 869 ; ... (Raisin), 

1112 ; har, 1117 ; . . .-Uah, 21 ; 

. . .-dudya, 22 ; . . ,-kaddu, 441 ; 

. . . nimbu, 322, 326 ; . . .-Ul, 981 ; 
. . . tilia, 23 ; ... zaher, 23 ; Mithan 
(Gayal), 733 ; Miti, 56 ; Mitaumata, 
487; Mitti-ka-tel, 373 ', Mi-zipMyu, 
887. ’ 

Mohhie, 1030 ; Mocha, 788 ; Mochai, 
508 ; Mdcha-raa, 168 ; Modhi, 396 ; 
. . . Wood, ^ 523 ; Moh, 732 ; 
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Moha, moho, 116; Mohdgodhuma, 
1082 ; Mohona, 742; Mohoti, 120; 
Mohr, 708 ; Mohra, 22 ; Mohre, 
490 ; Mohri (Aconite), 23 ; ... 

(Hill Bee), 124; Mohul, 116; 
Mohury, 124 ; Mohka jonna, 
1132. 

Molasses, 952. 

Mole batta, 837 ; Moleuppa, 110; 
Molochia, 406 ; Molochina, 410 ; 
Mom, 125 ; Mom-china, 979 ; 
Momiri, 405 ; Mondl (Pheasant), 
135, 141 ; Mongla, 430. 

Monkey-nut, 74. 

Monk’s-hood, 18. 

Mooga, see Muga. 

Moon of the Faithful, 905. 

Mot (Balsam), 400 ; ... (Peafowl), 
134, 141 ; Mora, 562 ; Moraha, 490 ; 
Morasa, 114 ; Morchals, 141 ; Mor- 
has, 777 ; Morhun, 674, 680. 
Mobinda, 447, 782-4, 1053, 1121. 
MOBUIPA PTBRYGOSPEBMA, 95, 812, 
895. 

Moringi, 162 ; Morkov, 490 ; Mor- 
mujh, 489-90. 

Mortar, 713-5. 

Mor-tuttd, 403 ; Moru, 911. 

Mobtjs, 784-5, 994, 998, 1046. 
Moshdbbar, 59 ; Mosina, 721. 

Mosquito Blight of Tea, 228. 

Moss, China, 695. 

Mote-veldode, 65 ; Moth, see Math. 
Moth, Lymantriid, 269. 

Mothd, 465-6 ; Motha-holanjan, 60 ; 
Moti, 557 ; Motia, 452 ; Moti-al, 
see Morinda. 

Moti khajati, 161 ; Motiya (Jasmin- 
um), 821 ; ... (Rusa Grass), 452 ; 
Moumineram, 144 ; Mowda, 188 ; 
Mowha, 116 ; Mowra, 521 ; Moya, 
694 ; Moydi, 538 ; Moye byah, 128 ; 
Moyum, 927 ; Mozhukin, 125 ; 
Mridvikd, 1112 ; Muchi, 499. 
Muctjna PBUBIEISrS, 400. 

Muda muga, 1007 ; Mudar-kati, 467 ; 

Mudra, 258. 

Mud-skate, 543, 547. 

Mudupuchi, 78 ; Muga (Silk), 1009- 
11 ; ... Mezankuri, 1011 ; Mugali, 
188 ; Mugalik, 777. 

Mugil (Fish), 546-7. 

Mugrela, 811; Mi^evehri, 439; 
Muhlah, 546 ; Muhori-ka-arak, 552 ; 
Muhuri, 887 ; MuM.aU-parah, 547 ; 
Mukial, ; MuT^i, ; Mukna, 
697 ; Mukta keshi, 1027; Muktd- 
pdta, 776 t Mukul, 400; Mula, 
4:90 ; Mulagu, 891; Mulaka, 490 ; 
Mulampandu, 437 ; Mula sinki, 
912. 

Mulberry, Indian, 783-5 ; ... Paper, 
186, 862-4, 868; ... White, 784, 
998, 1046. 

,Mules, 751. 


Muli (Bamboo), 103; ... (Radish), 
912 ; Mullangi, 912. 

Mullet (Fish), 546-7 ; . . . Corsula, 546. 

Mulls, 623 ; Multdni matti, 330 ; 
Multuga, 189 ; Mulughudu, 784 
Munagdcha jhdda, 784 ; Mundia, 
1086 ; Mundiri, 65 ; Mundla- 
buraga-chettu, 168. 

MlTNDtrLEA SXTBEBOSA, 546. 

Mung (Phaseolus radiatus), 881-2, 
871, 879, 1107; Munga (Goral), 
989 ; Mung a (Sugar-cane), 937 ; 
... -luppu, 110; ... arak, 784; 

Mungari, 1132; Mungil, 99; Mungo, 
937 ; Mung-phali, 74 ; Mungra, 
912; Muni, 523; Munigha, 784; 
Munila, 491; Munj,* 115, 775, 

777, 865, 868, 92^ 1110; Mdnja, 
929 ; Munji, 824, 831, 834 ; Muntin, 
533 ; Mupaung, 942. 

Mura, 257 ; Murada, 1073 ; Murali, 
831 ; Murdari, 633 ; Murdasang, 
707 ; Murdi, 278 ; Murga (Bow- 
string Hemp), 975 ; . . . (Indian Kino 
Tree), 908 ; Murgali, 975 ; Mur gal 
mara, 553 ; Murha, 943 ; Muri- 
chung, 896 ; Mur ilia, 278 ; Murina- 
huli, 553 ; Murjdn, 989 ; Murki- 
tumma, 14 ; Murkdla, 774 ; Muro, 
912 ; Murrah, 734 ; Murral, 542. 

Mubbaya exotica, 190. 

Murta, 775 ; Murungai, 784 ; Mu- 
rukku, 899 ; Mur dp, 189 ; Murva, 
975. 

Musa,’ 49, 436, 786-91, 868, 924. 

Musa (Plantain), 788 ; ... (Soy 

Bean), 564 ; Musali, 963. 

Muscat-garlic, 58. 

Muscardine, 1001. ■ 

Muscovado (Sugar), 951-2, 954. 

Muscovite, 781. 

Mushina, 720 ; Mushk, 785 ; Mushk- 
ddnd, 629 ; Mushti, 1051 ; Mush- 
timbi, 498 ; Musing, 784. 

Musk, Musk Deer, 785-6, 814, 821 ; 

. . . Mallow, 629 ; ... Melon, 441 ; 

. . . Plant, Pods, Rat, Substitutes, 
786. 

Mussuck-ndha, 785 ; Mustd, 465 ; 
Mustah, 553. 

Mustard, 176, 726, 771, 812, 816-8; 

. , . Black, 176 ; . . . Cabbage-leaved, 
182 ; . - . Essential Oil, 183 ; . . . 
Indian, 180-2 ; ... Sarepta, 181 ; 
... White, 176 ; . . , Oil, 183-5, 812, 
815-6; . . . Oil-cake, 183-4, 726, 771. 

Mustela, 632. 

Mustuka, 465 ; Musumbra, 59 ; Mu- 
sura-teniga, 128 ; Mutar, matta, 
706, 902; Mutcheh, 508 ; MutchU, 
913; Mutha, 4 -6 ; Muthel, avel 
(Cocoanut Oil) ; . . . Oil, 357, 361. 

Muthera, 504 ; Muthu, 557 ; Mutki, 
449; Mutti, 557. 

Mutton and Beef, 754. 
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Muz, 787. 

My auk, 496. 

Mycodebma ACETI, 1108. 

Myeleh, 74; Myet-ihon-myaung, 466; 

Myinwa, 102 ; My I, 141. 

Myna, Common, also Nepal or Talking, 
133. 

Myouk-lok, 94. 

Myrobalan, 498, 638, 756, 1072; 

Arjan, 1072 ; . . . Belleric, 638, 1072- 
3 ; . . . Chebulic or Black, 638, 
1073-6; . . . Emblic, 638, 886-7. 
Myrrh, 400. 


Na (Bharal Sheep), 746; NdbatuU 
gunnah, 249 ; Nachinwa, 103 ; 
Nachius, 295^ Nachuda, nachunt, 
295 ; Ndchui, 518 ; Nadam (Cotton), 
580, 603 ; Nadika, 406, 408 ; Na- 
dudana, 737; Ndga-dali, 822; 
Ndgaranga, 320 ; Nagari, 204 ; 
Nagar-motha, nagarmoth, 465-6 ; 
Naga-tumma, 14; NdgavalU, 891; 
Ndgdoun, ndgdoni (Wormwood), 

93 ; Nagli, 518 ; Nagore, nagar, 

739 ; Ndg-phand, 822 ; Nag-put, 

120 ; Ndgre, 99 ; Ndgurvel, 891. 

Naha, 831; Naicha (Hookah Tube), 

99; ... (Mulberry Disease), 1000; 
Nair, 647 ; Nai-shakar, 930, 932; 
NaiwilU, 120 ; Najuphul, 911 ; Nak, 

910 ; Nakanda, 833 ; Nakhai, 273 ; 
Nakhtar, 291 ; Nakhter, 905 ; Na- 
kKud, 295 ; Nakka vulli-gadda, 1049 ; 
Ndkshan, 1107 ; Ndl (Pseudostach- 
yum), 104 ; Nala, nal (Phragmites), 

777 ; Nalada (Nardostachys), 792 ; 

Ndl bans, 99, 100; Nali, 197; 
Ndlichihaji, 686 ; Ndlita, 406, 408 ; 

N alla-'}ilakra, 811; . . .-purugudu, 

887 ; . . .-Sandra, 9 ; . . .-ummetta, 

488 ; Nallenny, 981 ; Nalun, 329 ; 

Nal valanga, 484 ; Namak (Salt), 51, 
963-71; Namam, 330; Namdas, 
1125; Name, 496; Namlang, 99; 
Nana, 701 ; Nanas, na-ndt, 66 ; 
Nanbia, 1086 ; Nandruk, 1005 ; 
Ndngli, 518 ; Nani, 475 ; Nan- 
longyaing, 14 ; Nannari, 628. 
Nannobhops Ritchieana, 776-7. 

Nanoi, 823 ; Nantayok, 61 ; Nao, 746 ; 

Naoni, 988. 

Naphtha, 873. 

Naptts, Napo-bbassica, 176. 

Nar, 777. 

Narainganji, 418 ; Ndrandj, 320 ; 
Ndrangi, ndranjo, 320 ; Nara-adra, 

48; Nara sij, 530; Narchd, 406 ; 
Nard, 456. 

Nabbostaohys, 4^, 792-3. 

Nardua indicus, 462. 

Ndrel, 350 ; Narghili, 362; Ndrgil, 
350; Nari (Blue Heron), 139; 
Ndri (Ipomoea aquatica), 686 ; 
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^ Narich, 408 ; Ndrikel {ndri-kela) 
350 ; Ndrikela-hhanda, 361 ; Naringi, 
320 ; Ndriyal, 350 ; Narockpa, 248 ; 
. Narri, 99. 

Narthexasafoetida (Ferula Narthex), 536. 
Narvas, 1031 ; Nas, 640 ; Naaari, 128 ; 
Nasha, 249, 259 ; Ndshpdti (Pear), 
910 ; Naahtar, 889 ; Nasri-jen, 128 ; 
Naauk, 1143 ; Nata, 190 ; Natar, 
201 ; Nati, 837 ; . . , -scharmhu, 526 ; 
Ndt-kd-dammul-akhvain, 908 ; Ndt- 
kd-deoddr, 525 ; Natsaha, 823-4 : 
Nattu-manjat-chinak-kishangu (Rhu- 
barb), 912; Nat-vadom, 1073; 
Naudhd, 665 ; Nauka-thau-hau, 843 ; 
Nau-nau, 427 ; Nausaddr, 48 ; Ndval, 
526 ; Navanita, 470. 

Navet, Sweet, 176. 

Nayeti, 531. 

Nectarine, 906. 

Nectbia, 229, 900. 

Neddi, 1066 ; N eela-hgmet-kha, 559 ; 
Neem, nim, see Margosa ; jkehare, 
542 ; Nela-hevinagida, 69 ; Nelabevu, 
1053 ; Nela-usirika, 887 ; Nela- 
vemu, 69; Neli, 1140; Nelkar, 485. 
Nelken (Clove), 526. 

Nella-nucha-konga, 140 ; Nella-shama, 
845 ; Nelle, 886 ; Nellu, 824. 
Nelumbium speciosum, 402. 

Neosia, neoza (Edible Pine), 888. 

Nepdl (Croton), 437. 

Nepheline-syenite, 428. 

Nephrite (Jade), 560. 

Nepti, 264 ; Nerale, 526 ; Nerebi, 247 ; 

Nerinda, 915. 

Nebium ODOBUM, 49, 663. 

Neroli, 327. 

Nervdlam, 437 ; Nervati, 746. 

Nests, Edible Swallows’, 138. 

Nettle, Fever or Devil, 162 ; » . . Nil- 
giri, 151, 161. 

Nevli, 531; Newala, 1112; Newr, 
888 ; Newty (Indigo), 665; Neyi, 
478 ; Ngachauk, 544 ; Ngap, 124 ; 
Ngapee, ngapi (Dried Fish), 544, 
547, 550 ; Nga-phyin-thaleb, 547 ; 
Nga-pri, 542 ; Ngathalauk, 544 ; 
Nga-zheng, 546; Niala nimili, 140; 
Niame, 496 ; Niar, 746 ; Niato 
balam baringin, 628 ; Niato balam 
tembaga, 627 ; Nibu (nehu), 326. 

N icker- tree, 190. 

Nicobar Nut, 352. 

Nigella SATIVA, 283, 442, 811, 820, 
1110. 

Niger, 479, 505, 625,.741, 812, 815, 820. 
Niggi, 486; Nihauki, 1082 ; Nijni, 
762 ; Nil (Indigo), 664 ; ... 

(Pheasant), 141 ; Nild, 663 ; Nilam, 
559 ; NUamani, 663 ; Nila-thutkia, 
403 ; Nila vem, 1053 ; Nila~veppa 
(Andrographis paniculata), 69; 

. . .-veppa (Swertia Chirata), 1053 ; 
Nilavirai, 288 5 Nilgai, 644 ; 
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663 ; Nilgur, 141; Nili-cha {lili- 
cha)y 459 ; Nil-kalmiy 686 ; Nilkanty 
132, 140. 

Nill or Nil (Indigo), 665 ; Nilopakty 
nilufar (Blue Water-lily), 663 ; Nilva, 
741, 1039 ; Ntm (Margosa), 780, 1046 ; 
Nimak (Salt), 963. 

Nimar Oil (Kusa Oil), 451. 

Nimari, 578 ; NimhaVy 15 ; Nimbuy 
325-6 ; Nimbukay 326 ; Nimili, 141 ; 
Nimma-gaddiy 459 ; Nina, 783 ; Nin- 
gdloy 99. 

Nipa fruticans, 170, 776. 

Nirbisi (Aconite), 19-20 ; ... (Del- 
phinium denudatum), 491 ; Nir- 
gdly 99 ; Nirmaly 1051 ; Nirujani, 
429 ; Niruri, 887 ; Nirvdla, 429 ; 
Nirvariy 824 ; Nirvisha, 20 ; Nisoth, 
822 ; Nisottar, 822 ; Nistriy niatari 
(Silk), 996, 998, 1018. 

Nitre, 972-5. ' 

Nitta-tumma, 498 ; Niu, 350 ; Nival, 
531 ^ Nivarung, 530 ; Niwal, 430 ; 
Nohda, 401. 

Nopal (Opuntia), 348-9, 822. 

Notee or Newly (Indigo), 665 ; Nowl, 
141. 

Nucoline, 359. 

Nugge, 895 ; Nukhidd dal, 295 ; Nulluti, 
498 ; Nun, 963 ; Nuna, 783-4 ; 
Nuniy 785 ; Nuni-gatch, 192 ; Nuno, 
249; Nupsor, 311; Nur, 350; 
Nurdki, 578 ; Nuren-Kelengu, 494 ; 
Nurkah, 710 ; Nurma, nurmah 
(Cotton), 576, 595; NuahU, 535; 
Nuakul, 188. 

Nut, Achem, 352 ; ... Betel, 83 ; ... 
Brahmin, Canara, 352 ; ... Candle, 
47 ; . . . Cashew, 65, 1046 ; . . . Ceylon, 
Coromandel, 352; ...Indian, 351; 
... Malabar, Maidive, 352 ; ... 

Manila, 74 ; ... Marking-, 981 ; ... 
Monkey-, 74; ... Nicobar, 352 ; . . . 
Pea-, 74; ... Physic, 699; . . . 

Pistachio, 902; . . . Singhdra, 1080; 
. . . Soap, 14, 979; . . . Rush, 465. 
Nuthatches, 132. 

Nutia, 408. 

Nutmeg, 79. 

Nuvvuluy 981, 

Nux- vomica, 758, 1051. 

Nwa-myet-yin, 466-. 

Nwedo, 651 ; Nyaeh, 987 ; Nyah-gyi, 
783 ; Nyan, nyand, 746 ; Nyapaw, 
995-6 ; Nyaungbaudi, 538 ; Nyaung- 
gyin, ; Nyaung hyet paung, ^51. 
Nyctanthbs, 430. 


Oak, Ceylon, 980 ; ... Silver, 383 ; . . . 

True (Quercus), 741, 91L 
OatSj Oatmeal, 96. 

Obaty 935. 

OCHLANDRA TRAVANOORICA, 103-4. 
Ochro, okra^ QZl, • 


OciMUM BASILICtJM, 905. 

OdINA WODIER, 111. 

Odjaa, 572 ; Odlay 1051 ; Odro, 742 ; 
Oepatay 98 ; Ogal, 532 ; Ohez (Cinna- 
momum), 313. 

OiDiTjM Tuckeri, 1115, 1117. 

Oils, 811-21. 

Oil of Almonds, 905 ; ... American 
Chester, 879 ; . » . Aniseed, 887 ; . . . 
Ben, 784, 812 ; ... Camphor, 247 ; 
. . . Cardole (Cashew), 66 ; . . . Castor, 
920-3 ; . . . Chaulmugra, 204, 1067- 
8 ; ... Chinese Wood-, 46, 503 ; ... 
Citronella, 455-7 ; . . . Clove, 529 ; . . . 
Cochin, see Cocoanut ; . . . Cocoanut 
(Copra), 357-61 ; . . . Cod-liver, 361, 
542, 544 ; . . . Cotton-seecf, 613-4 ; . . . 
Croton, 699 ; . . . Dik, see Cardole ; 
. . . Dol6, see Mahua ; . . . Domba and 
Pinnay, 204 ; . . . Fish, see Cod-liver ; 
. . . Gargan, 499, 501-2 ; . . . Ginger- 
grass, 451, 461 ; ... Groimd-nut, 
81-3, 986 ; . . . Hemp-seed, 257 ; . . . 
Kekune, 47 ; ... Kerosene and Petro- 
leum, 872-9; . . . Lamp, 916, 986 ; 
. . . Lemon, 327 ; ... Lemon-grass, 

457 ; . . . Linseed, 721, 725, 729-31 ; 
... Macassar Hair-, 281, 981; ... 
Mahua Oil and Butter, 120 ; ... 
Mangosteen, 553 ; . . . Marmelle, 27 ; 
. . . Mustard, 183-6, 812, 815-6 ; 

. . . Muthel and Avely see Cocoanut ; 
. . . Niger, 625 ; ... Nimar, see 

Rusa; . . . Olive, 82, 115, 190, 813; 
. . . Pinnay, see Domba ; . . . Plum, 
906 ; ... Polli (wild Safflower), 282 ; 
. . . Poppy, 856, 860-1 ; . . . Rape, see 
Mustard ; . . . Rock Oil, 873 ; . . . Rusa, 
451-5; . . . Safflower, 281-3 ; . . . 

Sandal-wood, 977-9 ; . . . Sarson, see 
Mustard ; . . . Sesame, 986-7 ; ... 
Tung, see Chinese Wood-oil; ... 
Turkey-red, 922 ; . . . Vetiver, 1106 ; 
. . . Wood-, Malabar, 499. 

Oil-cake, 818, 922 ; . . . Cloth, 813-4 ; 

. . , Seeds, 811. 

Oinos Icrithinos, 521. 

Oka, 83 ; Okra, 577 ; 01, 65 ; Ola, 429, 
861 ; Olak-iambol, 1 ; Olchi, 906. 
Olea, 115, 190, 813. 

Olen-kitaita, 69. 

Oleum Nigrum, 292. 

Olibanum Tree, Indian, 174. 

Oli-cha, 459. 

Olive, Indian, 813. 

Omak, 1051 ; Omdmi, 285 ; Omo, 142 ; 
Omuy omwm-water, 285; Ondon, 
544 ; Ong, 350. 

Onion, 58, 945, 1048, 1141. 

Onyx, 562. 

Oomraa (Amraoti), 81, 585. 

Opal, 562. 

Opercxjlln-a Turpethxtm, 687, 822. 
Opion (Opium), 845-6. 

Opio tebaico (thebRicum), 846-7. , v 
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Opium, 258, 845-61 ; ... Abkari, 

857 ; ... Antidote, 28 ,* ... 

Bengal, 851-3, 856; ... Excise, 

Malwa, 854, 856 ; ... Provision, 

852. 

Opoa, see Opion. 

Opuntia, 347, 868. 

Ora, 102. 

Orange, 87, 320, 1110; ... American 
Osage, 999. 

Orangenhaum, oranger, 320 ; Orchil, 
448. 

Orchis, 962-3. 

Orer, 915. 

Orioles, 132, 142. 

Ormul, 538. 

Orobanc^E, 803. 

Orobos, 295. « 

Oroha, 196. 

Orpiment, see Arsenic, 92. 

Ortolan, 134-5. 

Oryza (Rice), 116, 293, 776, 823-42, 
1046, 1082. 

Osage Orange, 999. 

Oshadhi, 252. 

Ostrich, 35, 139. 

0th (Cotton), 572; Oud-hati, 466; 

Ouh tha'pha-ya, 559 ; Ouplate, 980. 
Overlook, 248. 

Ovis, 644, 746. 

Ovisu, 96 ,* Owa, 285 ; Owu, 586. 

Oxen, 644, 732-3. 

Oxidase, 806. 

Oxide, 92, 762. 

OXYTEN-ENTHBRA, 103-4. 

Oysters, 541. 


Pddn (Bhus), 914 ; Pahha, 294 ; 
Pachak, 980 ; Pachdpdt, pachoU, 
pachpanadi (Pogostemon), 904 ; 
Pachim, 743 ; Pachunda, 264 ; Pach- 
wai (Beer), 757, 760, 826, 840, 1043, 
1046. 

Pachydissijs (Beetles), 4. 

Paclire, Pulque Wine (Agave), 31. 

Padagoji, 60 ; Padam-chal, 912 ; Padar, 
930; Padda-jallagadi, 1031; Pad- 
dam, ^01 ; Paddi, 752. 

Paddy Bird, 139. 

Padhac, 4:11 ; Padma-kasta, padouk, 
907-8; Padval, 1081; Padzahr, 
pazahr, \%\ ; Pagadan, 989 ; Pago- 
ahwe-hmat, 824 ; Pagri, 618 ; Pagun, 
168 ; Pagu-tulla, 103 ; Pdhari-in- 
drayan, 439 ; Pahari nirribu, 325 ; 

. . .-rai, 182 ; Pai, 903 ; Paia, 
103 ; Paida patti, ; Paiman, 
52Q ; Painipishin, 1105; Pai- 
pdzoon, 449 ; Paira (Buchanania 
latifolia), 188^ ... (Cotton), 580 ; 
Paiahti, 1046. 

980 ; Pakar, 538 ; Pakodi, 868 ; 
Pdkri, 538 ; Pakadlu, 104 ; Pakva 
Kdrpura, 244 ; PaZa (Cardamom), 
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511 ; ... (Conessi Bark), 640; . . • 
(Dita Bark), 60 ; ... (Pigeon Pea)» 
197^ . . . (Wrightia tinctoria), 663,. 
1131; , , .-garuda, 60; . . .-illupei, 

627. 

Paljeornis (Paroquet), 133, 141. 
Palak, 928 ; Palan, 121 ; Paldndu^ 
58 ; Palang, 928. 

Paeaquium (Rubber), 627. 

Paida (Butea), . . .-ki-gond (Gum),. 
189; . . .-pdprd, 190; Palepunzen,. 
1044 ; Pdlitd-mandar, 523 ; Pal 
hurwan, 1132; Palledar, 1127. 

Palm Canes, see Calamus ; ... Cocoa- 
nut, see Cocoanut; . . . Date, see 
Phoenix ; . . . Palmyra, see Palmyra ; 

. . . Sago, see Arenga and Caryota ; 

. . . Talipot, see Palmyra ; 

Palma Christi, 915-23, 1012. 
Palmajuncua, see Pleetoeomia. 
Palmarosa, 360, 451. 

Palmatisine, 19. 

Palmin, 359. 

Palmyra Palm (Borassus), 167-71, 
428, 760, 928, 1046, 1109. 

Paloaa, 15 ; Pdlu, 910, Paludar, 291; 
Pdlii pitta, 132, 140 ; Palwa kanda, 
929 ; Paly ok, 1053 ; Pa-ma, 144 ; 
Parnban, 1084; Pamhaah, 912; 
Pam-budinga, 440 ; Pamidi patti, 
589 ; Pampe, 792 ; Pan (China 
Grass), 144; Pan (Piper Betle) 83- 
4, 891, 988 ; Pan, pan aupari 

(preparation of Betle leaf, nut, lime 
and spices), 10, 83, 104, 285, 712 ; 
Pana (Buffalo), 732 ; Pand (Palmyra 
Palm), panai-maram, 169; Panasa, 
94 ; Panch, 1044 ; Panchavalkala, 
538 ; Panchi, 71 ; Panch-patr, 402.. 
Pai^cratixjm triflorem, 1049. 

Pdnd, 945 ; Pdnddns, 1063. 
Pandanes, 31, 66, 188, 776, 821, 1133. 
Pandi handi, 752 ; Pandol, 1081 ; 
Pdndruk, 1051 ; Pan dvbhi, 141 ;. 
Panel, 904 ; Panevdr, panwar, 288 ;; 
Panga (Black Myrobalan), 1073 ; 

. . . (Hemp narcotic), 258; . . . (Salt),. 
963; Pdngara, 1116-7; Pangiri 
Maana Grass, 456 ; Pdngrd, 523,. 
894 ; Pani, 94 ; Pania, 521 ; Pani- 
chika, 498. 

Paiticem, 79, 506, 603, 869, 988. 
Pani-kuhila, 28 ; Pardnir, 925 ; Pani- 
phal, 1080; Panir, 1120; Panj, 
1044; Panjoli, 887; Panlat, 511; 
Pan-muhori, 552; Panni (Rusa 
Oil), 451 ; ... (Vetiver), 1106 

Panooa, 556 ; Panaabi, 937 ; Pan- 
adhi kdld gannd, 936 ; Pdnauja, 963 
Pantaga, 204:. 

Panther, 632. 

Panwa, 538 ; Pao, paoahi-ding-yingy 
100 ; Pdpad, 881; Papadi (Horae 
Gram), 504; ... or papri (Salt), 55; 
Papanas, 32^. 
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Pap AVER, 812. 

Papaw, papaya, papeya, 269. 

Paper, Nepal, 45, 486. 

Paphoh, 104 ; Papia, 269 ; Pdpra, 
904 ; Papri, 190 ; Paps, 759. 

Papyrus, 861. 

Parahaik, 186, 864. 

Paradoxurxjs, 354. 

Paraffin, 813-4, 876. 

Parameria (Rubber), 658. 

Parangi-sham-birdm, 174. 

Para Rubber, 655-7. 

Paras (Bird Cherry), 906 ; Paras 
(Butea Gum), 189, 1053. 

Parasa lepida (a moth), 387. 

Parhat-zerah, 283 ; Pardeshi, 449 ; 
Parijdta, 523 ; Paringa, 523 ; Par- 
miok, 99 ; Paroa tue, 538. 

Paroquets, 133, 141. 

Parotas, 116. 

Parrotia Jagquemontiana, 115. 

Partal, 888. 

Partriclges, 132, 134-5; ... Grey, 

Himalayan, 133. 

Par'd, 58; Parungd, 911; Parvar, 
parwar, 1081; Pasai, 182; Paaang, 
743 ; Pasewa, 854-6 ; Pashing, 
101. 

Pashm, pam (Wool), 273, 741, 743-5, 
747,. 1121. 

Pashmina, 1123, 1125-7. 

Paspaltjm scrobiculatum, 845, 871. 

Pastuwanne, 624 ; Pasupu, 445, 447 ; 
Pat (Goat’s hair), 745 ; ... (Jute 
Fibre), 406, 409 ; . . . (Silk), pat 
(Silkworm), 994, 997 ; Pata 

(Hornbeam-leaved Sida), 991 ; ... 
(Megass), 952 ; Paid (Saccharum 
arundinaceum), 929. 

Patagonian Bean, 248, 

Patakri, 61 ; Pdtdli, 171 ; Patanga, 
195 ; Paiangkha, 140 ; Pdta-sij, 
530; Patchay-pyre, 

Patchouli, 821, 904-5. 

Pateca, 317; Pate de jujube, 1144; 
Pater, 777 ; Patha, 776; Pathiri, 
791; Pat-hiu, 99; Pathor, 774; 
Patihonda, 311; Pati-nembu, 326; 
Pating, 905 ; Patis, 19 ; Patna- 
khari, 57 ; Patolam, 1081 ; PatokJia 
hagla, 140 ; Pat-phanas, 94 ; Pdtsan 
{Sunn hemp), 430; . . . (Deccan 

Hemp), 251, 630 ; Patta (Jute Fibre), 
405 ; . . ; (Silk), 994 ; ... (Hemp), 
252 ; Pattdnga, patang, 194 ; Pattanie, 
903 ; Patti, 258 ; Pattra, 884 ; Pattu, 

, 744, 1125; ... (Silk), 994; Patu, 

102 ; Patwa, 629 ; Pauchoti, 627 ; 
Pauk, 189.; Paunda (Sugar-canes), 
936-7, 94^5 ; Pans, pdusa, 767 ; 
Paut, 409 ; Pauti, 508 ; Pdvd, 980 ; 
Pdvdlam, 989; Pavana, Pavi- 

traca, 430. 

Pavo CRIST atus, 134, 141. 

Pa VONIA OD GRATA, 1106 ; 


Pavia, 508 ; Pawn, 83 ; Payani, 1105 ; 

Payen, 64. 

Pa YEN A, 628. 

Payong, 101 ; Pazham, 787. 

Pea, Angola, 196 ; ... Chick, 295 ; ... 
Congo, 196; . . . Cow, 1107; . . . 
Garden, Grey or Field, 706, 902-3, 
1111; . . . No-eye, Pigeon, 196. 
Peafowl, 134, 141-2. 

Pea-nut, 74. 

Pea Straw, 477. 

Peach, 906. 

Pear, Common, 910; . . . Prickly, 348, 
822, 

Pearl, 122, 547, 557; . . . Ash, Indian, 
48-9, 771 ; ... Cocoanut, 362; . . . 
•Mother of, 557-8, 989; •. . Oyster, 
557. 

Pe~bazon, 508 ; Pehin, pelin, 428. 
Pebrine, 1001. 

Pe-bya, 508. 

Peek, 486; Pecha, 101; Pecha-da, 
498 ; Pechepierre, 543. 

Pedalitjm Murex, 473. 

Peddagi, 908 ; Pedda-jila-kurra, 552 ; 

. . .-kai, 438 ; . . .-pera, 123 ; ... solu, 
518 ; . . . sopara, 484 ; . . . tehu, 1068 ; 

. . -tella-konga, 140 ; Pedegu, pedei, 
908 ; PeepvX, 538 ; Pee tchi, 465 ; 
Pegu, 733 ; Pegya, 1137 ; Pe-gyi 
(Dolichos Lablab), 508 ; Pegyi (Lima 
Bean), 880 ; Peh-naing-ni, 248 ; 
PehoU, 904 ; Peh-yen-khyung, 196 ; 
Peik-khyen, 891 ; Peka, 100 ; Pekh, 
124; Pela, 907. 

Pellicularia kolerog-a, 385. 

Peluk, 749 ; Pe-lun, 508 ; Pemdi-ber, 
1143 ; Pemu, 201 ; Pe-ndn-ta-rzi, 
1081 ; Pen-bwa, 773 ; Penek, penka, 
249 ; Pe-ngapi, 504. 

Penicillaria spicata. See Pennisetum 
typhoideum. 

Penneru-gadda, 1120. 

Pennisetum typhoidum, 49, 78, 281, 
505, 598, 601, 603, 843, 869-72. 
Penny-wort, Asiatic, 646. 

Pentapetes phcenicea, 30. 

Pentaploa, 1044 ; Penti-vedru, 99 ; 
Peori, 765; . , ,-wilayti, 707; Pepa, 
201 ; . . . beti, 202 ; Pepere, 538. 
Pepper (Black and White), 523, 896; 
. . . Bird, 267 ; . . . Chalechut, Guinea, 
Pod, Red, 264; . . - Long, 891. 
Perai-tenai-egalu, 123 ; Perala, 907 ; 
Peralu, 537 ; Perambu, 201 ; Pera- 
rattai, 60. 

Perch, Grey, 546. 

Perfumery, 811, 820-1. 

Peria-ih&m, 123 ; Perich-chankay, 882 ; 
Perinkara, 511 ; Perin-njara, 526 ; 
Perita, 882; Peri/px, 116. 
Peroxidase, 806. 

Peroxide, 762. 

Perpulut, 905. 

Persimmon, 498. 
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run gayam, 534. 

ruvian Bark, see Cinchona, 302. 
ssaruy 882 ; Pesu, 720 ; Petha 
(Pumpkin), 441 ; PHhd (White 
Grourd Melon), ; Petum, 'petun, 
794; Pewandi, 1143. 
wter, 402. 

ya, 742; Peyara, 907 ; Pfis, 776; 
Phag, 1031 ; Phagwari, 537 ; Phain^ 
974; Phala, 94; Phalapura^ 325; 
Phalel, 116 ; Phalsa, 624 ; Phan, 
115 ; Pha-pat, 161 ; Phaphor, 1049 ; 
Phaphra, 532 ; Pharat-singhali, 911 ; 
Pharsa, 624. 

■ASEOLUS, 225, 295, 767, 770, 870-1, 
S79-82, 1107. 

ataJc, 561 ; Phatika, 760, 1043 ; 
Phatikia, 22^ Phatkiri. 61 ; Phayoni, 
125. 

easants, 132, 134-5, 141. 
ekori-het, 201 ; Phenila, 979 ; 
Pheni-mama, 822 ; Pheong, 99 ; 
Pheytakyee, 162 ; Phikai, 843-4 ; 
Phindi, 776 ; Phipri, 742 ; Phitkari, 
31, 1110; PMtni~her, 1144 ; Phodni, 

m. 

XENIX, 115, 170, 188, 353, 468, 

760, 777, 868, 882-5, 924, 929, 1046. 
ojbhuri, 937 ; Phootee,, 595. 
osphates, 772. 

BAGMITES, 115, 777. 
dl, 402 ; Phula, phuldi, 15 ; Phu- 
'ango, 255 ; Phut bhang, 250 ; 
?huU, 56 ; Phul-kobi, 182 ; Phulaatti, 
1121 ; Phul-sola, 29 ; Phul-sunn, 
130 ; Phulwa, phulwdrd, 116; Phun- 
^ali, 531 ; Phuspat, 131 ; Phut, 
tSS ; Phutkia, fatkia, 23 ; Phyeum, 
)9. 

:yllanthus, 887, 1047, 1109. 
:yllostachys bambusoides, 105. 
YLLOXBBA, 1115. 

YSETBB MACBOCBPHALITS, 64. 
ysic Nut, 699. 

YTOPHTHOBA (Plant Disease), 87. 
YTOPTtrs GOSSYPi (a mite), 610. 
il, 188 ; Piasdl (Indian Kino), 908 ; 
^^asa^Terminalia tomentosa), 1073. 
tssaba, piassava, 170, 286. 
izi, 1089; Pickle, 100; Picietl, 
oycietl, 794-5. 

moBHizA Kubboa, 405, 640- 

570; Pienka, 249; Pien-tou, 508. 
jeons, 134-5. 

;s, Pig-skin, 702, 752. 

^unkai, 755 ; Pila-bereld, 991 ; 
khan, ; Pilldnji, ZZl. 

•ipiNELLA, 283, 820, 887-8. 

'Tia, pigna, 69 ; Pindri, 1050 ; Pinas, 
36; Pincho,, 160 ; - Pind, Pinda- 
^harjura, 88^ 885 ; Pindalu, 494, 

m. 

idar, 74. 

iddweli, 133; Pind chirdi, 882; 
791. 


Pine (Piiius),*j888-90 ; . . . Amboyna or 
White, 30 ; ... Koomlah, Sylhet, 
67 ; ... Screw, 188, 776. 

Pineapple, 31, 66, 929, 1046, 1109. 
Piney maram, 1 105 ; Pinigala-konga, 
140; Pinjra, 291; Pinna, 117; 
Pinnay, Pinnay Oil,- 204. 

Pintail, 134. 

Piorina, ; Pipal (Pig), 538, 1000 ; 

Pipal (Long Pepper), 891. 

Pipe- clay, 330. 

PiPEB Betle, 83-4, 891-6, 988. 

Pipits, 132. 

Pippal-yang, 979 ; Pipulmul, 891 ; 
Pir-e-dang, 140 ; Piri, 484 ; Piring, 
1081 ; Pirkai huta, 486 ; Pischta, 
720 ; Pishanam, 836 ; Pishor, 115 ; 
Piska, 496 ; Pissi, 1086 ; Pissi- 
babul, 14 ; Pista, 902. 

Pistache de terre, 74. 

Pistachio Nut (Pistacia), 901-2, 
914. 

PISUM, 298, 902-3. ^ 

Pita, 31, 35. 

Pitachandana, 976 ; Pita-karosana, 
405 ; Pita-kanda, 489 ; Pital, 401 ; 
Pitbala, 991 ; Pitchapullum, 317 ; 
Pitchinow, 742. 

PiTHECOLOBITJM SaMAN, 383. 

Pitta, 1121; Pitz, 777; Piun, 23; 
Piusa, 1086 ; Piydr, 188 ; Piya-ye, 
128 ; Piyaz, 58. 

Plague, 88. 

Plaksha, 538. 

Plantain, 87, 479, 787, 1111. 

Plaster of Paris, 716-8. 

Plectocomia himalayana, 202. 
Plectbanthus bugosus, 124. 
Pleuro-pneumonia, 742. 

Plotus melanogasteb, 141. 

Plovers, 134, 138. 

Plum, 906 ; . . . Black, Jaman, 526 ; 

, . . Oil, 906. 

Plumbago, 624. 

Plumbago zeylanioa, 49. 

Pochard, 134. 

Podah, 103. 

Podophyllin, 904. 

POGOSTEMON, 821, 904-5. 

Pogslo, 104 ; Poi, 163. 

Pois ciche, 295; ... d’Angole, 196; 

. . . pechu, 295. 

Poisons, Cattle, 1, 633, 743 ; . . . Fish, 
45, 499, 546. 

Poka-vaka, 83 ; Poko nilam, 904 ; Pol, 
350 ; PoUe, 128. 

Polenta, 1138. 

PoU, poUyan, 276 ; Polli Oil, 282 ; 

Po-lo-mi, 94 ; Pols, 738. 

Polygonum TiNCTOBiuM, 664, 1089. 
Poma, 232, 290. 

Pomegranate, 87, 909. 

Pomelo, 324. 

Pomfret, 541, 546-7. 

Pomum Adami Commune, 
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Ponapulif 552 ; Ponassa solu, 518 ; 

Pond disom, 564. 

PONGAMIA GLABRA, 49, 948. 

Ponies, Himalayan, 751. 

Ponika, 929 ; Ponnyet, 204 ; Pon-ye, 
1108 ; Poona, 942 ; Poonac, punac, 
punak, 358, 360, 379, 818. 

Poon Spar, 204. 

Poori, 942 ; Popai, 269 ; Popat, 508 ; 
Popatia, 1087. 

Poppy, 479, 771, 812, 815, 845-61. 
POPTJLUS ALBA, 862. 

Porcupine Quills, . . . Wood, 142, 350, 
362. 

Pork, 752. 

Poroh, 538. 

Porter, see Malt Liquors. 

Posa, 785 ; Poshwa, 1051 ; Post, pust, 
postaka-tol, 845-6; Post-khai, 980; 
Potari, 2. 

Potash, Caustic, . . . Carbonate, 48, 771. 
Potassium Carbonate, 48 ; . . . Nitrate, 
50, 9^-5. 

Potato, 479, 497, 1026-31 ; . . . Ota- 
heite, 493 ; . . . Sweet, 687-8. 

Potdl, 1081. 

Potstone, 1049. 

Pottery, 327-32. 

PoUi-luppu, 972. 

Poudrette, 769. 

Poultry, 136-8. 

Poye, 128 ; Poyndi, 1143 ; Prah, 538 ; 
Prahba, 201 ; Pral, 845 ; Pratima 
kaller, 1050. 

Prawns, 540. 

Prin, 160. 

Prince’s Peather, 63. 

Printers (a kind of grey cloth), 623. 
Prishtha-bhanga, 252 ; Prita, 888 ; 

Prong, prong nok, 99. 

Propolisine, 127. 

Prounanga, 979. 

Prunus, 95, 905-7, 1106. 

Prussic Acid, 766, 880, 1040-1. 
Pseudaconitine, 20-3. 
PSBUDOSTACHYXTM POLYMORBHUM, 104, 

115, 777. 

Psher, 115. 

PsinrcjM Gtjyava, 190, 887, 907. 
Psilomelane, 762. 

Ptebo CARPUS Marsupium, 189, 383, 
908-9. 

P. saittalinus,.25, 909, 976. 
Pwo-hemp, 163. 

PuccimA (on Wheat), 1091. 
Pucha-payaru, 882 ; Pitcka, 886 ; Puga, 
83 ; Pugriany, 102 ; Pukha-bet, 
201 ; Puld, 168 ; Pulachi, 980 ; 
Pulcha, 440 ; Puli, 1066 ; Pulich- 
chakkdy, 97 ; Pulla nilla, 1108; 
Pulla-tenai-egalu, 124 ; Pulque (Wine 
from Agave), 31, 35. 

Pulu, 630; ... pinam myouh, 766; 

Pulu8u-kdvd-lu, 19. 

P\xmehnoBe, pumplemu^ 324. 


Pumpkin, . . . Melon-, 441. 

Pun (Elephant Grass), 777 ; Pun 
(Stereuliafoetida), 1050 ; Puna, 204 ; 
Punac, see Poonac ; Punag, 755 ; 
Punaji, 837 ; Punam, 116 ; Punang, 
204 ;Punar puli, 554 ; Punasa, 1036. 
Punch, 1044. 

Pundarika, pundari-kakshas, pundas, 
994 ; Pundi, 630 ; Pundia, 937 ; 
Pundi~kai, 791. 

PuNiCA Gbanatum, 190, 909-10. 
Pupal, 83. 

Pur, 521 ; Purana ghrita, 479 ; Pur- 
bia, 981 ; Puri, peri, 930, 937, 944 ; 
Puri~dumpa, . . .-gaddi, 464 ; Puroa, 
755 ; Purphiok, 104 ; Purruwa, 
546; Puruni, 160; Pur'iBul, 1081; 
Pushini, 441 ; Pusit , 531 ; Pusku, 
980; Putai-tanni-maram, 269 ; Put- 
chaw, 160 ; Putikaranja, 190 ; Putri 
Idt, 952 ; Puttanti, 163 ; Puttiah, 
547 ; Puvandi, 979 ; Puya (Nepal 
Hemp), 163 ; ... (Wild Himalayan 
Cherry), 907 ; ... udish (Betula 

alnoides), 131. 

Pwe-nyet (Bees’ Dammar), 128 ; Pwon, 
565 ; Pya aung, pya-gyi, 123 ; 
Pyathat, 530; Pyaungbu, 1132; 
Pyaung-net-si, 1039 ; Pyinma, 701 ; 
Pyiniagar-rethi, 911 ; Pyi-nyouftg, 
537. 

Pyoung, 1031 ; Pyrolusite, 762. 


Qalqand, 403 ; Qat, 365 ; Qatas, 733 ; 

Qischr, 365 ; Quabi-bet, 201, 

Quails, Rain or Grey, 132-4, 138. 
Quartzose Minerals, 561. 

Queura, 66. 

Quicklime, 709. 

Quillai Bark (Quillaoja saponaria), 979. 
Quills, 138, 142. 

Quince (Cydonia vulgaris), 910; 

Bengal (^gle Marmelos), 26. 
Quinine (Cinchona), 48, 302-10. 
Quinine Substitute, 70. 

Quinsonge, \9Q-,^Quiya, 265; Quoilu, 
114. 


Bob (Egyptian Arum), 398 ; 
(Sugar), 952-3, 1109 ; (a pro- 

cess of burning the soil), 835 Rabi, 
ruebee (Calamus), 201 ; Rabbri, 472 ; 
Rdche, 743 ; Back, 1043; Badat 
bera, 908. 

Radish, 891, 912, 

Badix Junci, 4:QQ. 

Bdgi (Copper), 401 ; Pdpi (Eleusine 
coracana), 78, 446, . 510, 518, 1046 ; 
Bagi (Ficus religiosa), 538 ; Bagu, 
141 ; Bdgulu, 518 ; Bahar dal, 196 ; 
Bdhris, 74:9 ; Bdi (Ficus religiosa), 
538 ; Bai (Indian Mustard), ISO, 
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726 ; Bdi (Mangrove), 913 ; Raida, 
828 ; Rai~jd7nan, 526. 
ails, 132, 134. 
aiaalla, 888. 

aisins, 1109-10, 1112, 1118. 
ajani, 285 ; Rajas, 259 ; Rajavaral, 
561; Raj git, 532 ; Rdjiha, 518; 
Rah, 1116; Rahat rohan, 1043; 
Rdki, 1043 ; Rak-lop, 915 ; Rakra, 
937 ; Rdkshd, 1053 ; Rakta-chandan, 
25 ; Raktachandana, 976 ; Rakta 
kamhal, 25; ... kdnchan, 121; 

. . .-khurna, 1032 ; Raktdlu, 496 ; 
Rdl, 1105; Rala, 988; Raldhup, 
248 ; Rali, 844 ; Ralli, 891. 

'am, 564 ; Rdmabdna, 777 ; Ramac- 
ciam, n06 ; Ramdli, 834 ; Ramanjir, 
538 ; Ramcm sorrah, 543 ; Rambans 
keora, 34 ; Ramdana, 63 ; Ramie, 
rhea, ramien, 143-59, 863 ; Rdm~ 
jamdni, 834 ; Ram-kanta, 3 ; Ram 
kapas, 576, 586; Ram~kela, 787 ; 
Rdmpdt, 1051 ; Ramphal, 71 ; Ramra, 
881 ; Ramras, 258 ; Ramrasam, 
258 ; Rdmrasddli, 936 ; Ramsar, 
929; Ramshing, 911; Ramsita, 
71; Ramtezpat, 311; Rdmtil, 625; 
Rdmturdi, 631. 

'and-chapadavali, 1081 ; Ran haria, 
748 ; Rdn-hor, 1144 ; Rand, 915 ; 
Randhuni, 285. 
iANDIA DUMBTOBUM, 546. 

'•angd, 402 ; Ranga-alu, 687 ; Ran- 
gamali, 142 ; Rangari, 833 ; Rdn- 
halad, 443 ; Raniwalai, 914 ; Ranja, 
543 ; Ranjana (Adenanthera), 25 ; . . . 
(Red Sanders Tree — P ter o carpus), 
909; Ranket, 537 ; Ranol, 202; 
Rdn parul, 1081 ; Rdn-shewrd, 987 ; 
Rdnturai, 755 ; Ranzuru, 889 ; Raos, 
785 ; Rapa, 176. 

jape, Indian, 178-80, 183, 360, 770, 
812, 816-8, 1089; . . . Gujarat, 179; 
. . . Oil, 183. 

'.ara, 930 ; Ras (Cane-juice), 952, 955, 
1110; ... (Palmyra pahn-juice), 

170, 928; ... (Sheep), 746; Rasa, 
1001 ; Rasamala, 61 ; Rasdali, 
rasvali, 936 ; Rasi (Carbonate of 
Soda), 55; ... (Gingelly), 981; 

Rasun, 58 ; Rdtd-bdval, 14 ; Rata- 
del, 94 ; . . .-ensal, 512 ; . . .-kekuna, 
247 ; Rdt-alu, 493, 496 ; Ratambi, 
553 ; Ratdnjli, 909 ; Rati, 1 ; Rato 
nigdla, 99 ; Rattanjot, 699. 
uattans, 201, 775 ; Raung, 527 ; Rauns, 
451 ; Rava kada, 114 ; Rawdn, 1107. 
Iray-fish, 543-4, 547. 

-ealgar, 92. 

*.ebhri, 1081. 

.ecche, recch do, 265. 

;<ed Bark, 305. 

\ed Nav8ari, 575, . 

-edshanks^ 134. 
l/edstarts, 132. 


Red-wood (Adenanthera pavonina),. 
25; ... Indian (Soymida febrifuga), 
1043 ; ... Andaman (Pterocarpus. 

indicus), 907. 

Ree, 164. 

Reed, 98, 114, 775, 777, 864. 

Reed Mace (Typha), 777. 

Reeha, 144; Regu, 1143; Reh, 4, 51,. 
113, 189, 711; Rehdl, Rehdr Soils, 
Rej, 51 ; Reju Fibre, 44 ; Rek, 
906 ; Rellu-gaddi, 930 ; Relnu, 1144 ; 
Remd, 437 ; Rempugandha-cheke^ 
909 ; Rendi, 915. 

Rennet, Indian, 1120 ; . . . Vegetable,, 
483. 

Reru, 15 ; Resham, 994 ; Revachin- 
nisird, 554. 

Revalenta, 709. 

Rezkuh, 743 ; Rhausa, 451. 

Rhazya stbicta (Vegetable Rennet), 
483. 

Rhea (Boehmeria), 143-59, 250, 295, 
436, 721. ^ 

Rhea Substitutes, 160-8. 

Rhi, 888. 

Rhinoceros (Rhinoceros unicornis), 644. 
Rhubarb : Chinese, Himalayan, 

Turkey, 912. 

Rhus Cotinus, 115, 191, 914. 
Rhynchobatus, 543, 546-7. 
Rhynchodia (Rubber), 659. 
Rhyncosboba (Ferment), 759. 

Riamba, 250 ; Rianish, 1107 ; Ribjo, 
785. 

Rice (Oryza), 258, 479, 776, 823-41, 
1035, 1043, 1046 ; Rice : Autumn 
{Aus or Bhadoi), Summer (Boro), 
Winter (Aman), 828. 

Ricin de Palma Christi, Ricinus 
COMMUNIS (Castor), 812, 915-23, 

1005, 1012. 

Rigana, 1026 ; Riha, 144, 152 ; Rikhu, 
930 ; Rin, 911 ; Rinda, 739. 
Rinderpest, 742. 

Ringa, 1143; Ringdl, 99. 

Ringer, 387. 

Ringni, 1038, 1040 ; Rinj, 15 ; Risa 
Fibre ( Villebrunea integrif olia), 1 64 ; 
Risa (China-grass), 144 ; Riso, 825 ; 
Rita, rithd (Acacia concinna), 14 ; 

. . . rithia (Sapindus mukorossi), 
979 ; Ritsje, 265 ; Ritza, 164 ; Riu^ 
538; Riyong, 774; Riz, 825; 
Roatanga, 980. 

Robins, 132. 

Rocoella tinctobia, 448. 

Rock-cod, Red, 546. 

Rock Crystal, 561. 

Rook Oil, 873. 

Rocket, 180. 

Rodang, 927. 

Roe, Fish, 546. 

Roghan, 282, 479, 712 ; Rohini, 5^9 \ 
Rohish, 451 ; Rohiaha, 451 ; Rohu 
(Camphor- wood), 310 ; ... rui 
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(Fish), 542 ; Rohun, 1043 ; Roiong, 
504; Roji, 581, 598; Rokto- simul, 
168 ; Rola, 1073. 

Holler, Indian, 132, 140. 

RoUi, 755 ; Romakay 963 ; Ronecha, 
888 ; Rongoyne, 250 ; 

Ropes and Cordage, 923-5. 

Rora or Chur (Indian-hemp Narcotic), 
261 ; Rora (Rice), 833 ; Rori (Agate), 
562 ; ... (Mallotus philippinensis), 
755. 

Rose (Rosa), 925-30 ; ... Apple, 526 ; 

. . . Attar, 455, 821, 925 ; . . . Oil, 
451, 454. 

Rosellinia radicipebda (Root para- 
site), 225, 229. 

Rosewood (Dalbergia), 484-5. 
Roshagavat, 451 ; Roshel, 451. 

Rot, Black, 87, 941 ; ... Collar, Foot, 
803 ; . . . Leaf, 385 ; ... Pith, 803 ; 

. . . Root, 229. 

Rotan,20\ ; Rotka, 518 ; Roucou, 142 ; 

Rowa, , 24, 829-30. 

Rowball, 547. 

Rozatty 1082. 

Rozelle (Hibiscus Sabdariffa), 629. 
Rubber, see India-rubber, 647-60. 
Ruhhi-revdndy 554 ; Rubellite, 563. 
Ruby, Ruby Mines, 428, 558, 624, 716 ; 

. . . Balas, 559. 

Rudra, 205; . . .-challu, 511; Rudrdk, 
28, 511 ; Rudrdkahay 511 ; Ruey rw, 
ruehee (Calamus), 201. 

Rugs, see Carpets and Rugs. 

RuhUy rui (Fish), 542, 544-5. 

Rui (Calotropis), 205-8. 

Ruin, 765 ; Rukattana, 60 ; Rukkto- 
chandan, 909 ; Rukta kanchan, rakta- 
chandaUy 25 ; Rukuy 905. 

Rum, see Spirits ; Rum, 663, 1051 ; 

Rumadi, 538. 

Rumex vesicarius, 148. 

Rumi mastiki, 902 ; Run (Gold), 565 ; 
Runa, 462 ; Rund, 915 ; Runul, 202 ; 
Rus, 25 ; Rusa, rosa (Rusa Oil), rusa- 
ka-tely 451, 821, 1046 ; Rush (Wild 
Goat), 743 ; Rush (Wild Sheep), 746. 
Rush-nut, 465. 

Ritsot, 130. 

Rust on Tea, Sorghum, Wheat, Vine, 
etc., 229, 1035, 1091, 1117. 

Rusta, 980. 

Rutabaga, 176. 

Rute, 484; Ruvuka, 915; Ruzerap, 
484. 

Rye, Giant, 1084. 

Ryom, 663, 774. 


Sa, 963 ; Saba, 824 ; Sabai, 694 ; 
Sabi-si, 1112. 

Sable (Fish), 540, 542, 544-5, 547. 
Sabzdy 556 ; Sabzak, 132, 140 ; Sahzi, 
249, 258. 

Saccharon (in Bamboos),^ 102, 


Sacchabitm (Sugar-cane), 98, 115, 188, 
775, 777, 865, 868, 924, 928-62, 
1046, 1110. 

Saccopetaltjm tombntostjm, 95. 

Sacking-tree, 71. 

Sacqui, Sacci, 39. 

Sada-hazurmaniy 887 ; Sadaphal, 324 ; 

Sadhanapu-venduru, 102 ; Sadhi, 278 ; 
Sadriy 1073 ; Safeda (White Lead), 
707 ; Safed (White) angoor (Vine), 
1114 ; ... arandy 699 ; . . . bachnag, 

. . . hikhy 22 ; ... ddmar, 1105 ; . . . 
dhatura, 488 ; . . . kabra, 538 ; . . . 
kadduy 441 ; ... kikar, 15 ; . . . 

samhul, 92 ; ... simal, 521 ; ... til, 
983. 

Safflower, 276-83, 447, 479,^28, 741, 
771,812,815,1097. • 

Saffron (Crocus), 429 ; ... Bastard 

(= Safflower), 276. 

Safira de Agua, 559. 

Safran, 429 ; Sag (Jew’s Mallow), 408 ; 
Sag (Pot-herb), 411 ; Sag (Teak Tree), 
1068 ; Sagargota, 191 ; Sagda, 760 ; 
Sagdiy 980 ; Sagina, 1032. 

Sago (Corypha umbraculifera — a kind 
of Sago), 429 ; Sago-palm, Indian or 
Bastard Sago (Caryota urens), 285, 
760, 929, 1046 ; ... Java Sago 

(Arenga saccharifera), 91-2, 928, 

1046 ; ... (true) (Metroxylon Sagu), 
92. 

Sagond (Beleric M5rrobalan), 1072 ; 
Sdgun (Tectona), 1005, 1068; Sdgwdn, 
1068 ; Saha, 59, 251 ; Sahdju, 1073 ; 
Saharia, 1086 ; Sahebi, 1116 ; Sahri, 
1110; Sahut, saht (Honey), 128; 
Sai-kanta, 18 ; Sdil, 831 ; Sain 
(Bamboo), 201 ; ... (Blue Heron), 
139 ; Saindhava, 963 ; Saiphra, 
saipropaon, 294 ; Sair (Wild Goat), 
743. 

Saj, sag (Terminalia tomentosa), 1005, 
1073 ; Sdjira, 283 ; Sajja-lu, 869 ; 
Sajje, 869; Sajji (Reh), 51, 113; 
. . .'•khdr (Barilla), 112—3 ; . . ,-mattiy 
“ sedgi mutti ” (crude Carbonate of 
Soda), 51, 155, 281, 448, 864. 

Sajor Bengala (= Corchorus capsu- 
laris), 411. 

Sajuna (Moringa), 784; Sdkam bari, 
963 ; Sakhy 211 ; Sdkhu (Shorea 
robusta), 990 ; Sdkhu (Teak), 1068 ; 
Sakin, 743 ; Sakkara, 362 ; Sakuan, 
115; Sakwa, see Sail; Sal (Borax), 
172 ; Sdl (Shorea rubusta), 188, 486, 
624, 640, 756, 990-1, 1004-5. 

Saktb-misri, see Salep ; Sdlai-gugul, 
174 ; Sdlan, 843 ; Salei, 894. 

Salep, 962, 1030 ; Salep-misri (Salep 
of Egypt), 962. 

Saleriy 72 ; Salhe, 174 ; iSaZf (Rice), 830 ; 
. . . (Satin-wood), 294 ; ... (Spurge- 
wort), 531 ; Salia hdu-s, 102. 

Salicornia, 112-4. 
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Saiix, 115. 

Salla^ 889 ; Salma, 885 ; Sdlmali, 
168, 570 ; Salopa (Fibre), 286. 
Salsola, 112-4. 

Salsola Soda, 50. 

Salt, Common, 56, 963-71, 973 ; ... 
Black, 56 ; ... Glauber’s, 56-7 ; . . . 
Rock, 964 ; . . . Sea, 50, 965 ; . . . 
Volcanic, 48. 

Saltbush, Australian, see Saltworts. 
Saltpetre, 55, 771, 972-5. 

Saltworts, Indian, 50, 54-6, ll3. 

Salu, 500. 

Salvadora, 479. 

Sam (Artocarpus Chaplasha), 94 ; ... 
(Indian Blue Pine), 888 ; Samada, 
428 ; S^mar, 822 ; Sdmhar (Antlers), 
644-5 ; Sao%e, shama (Panicum), 506, 
843 ; Sa-meit, 552 ; Sammananthi, 
525 ; Samon-ne, 811 ; SampfenWood, 
194 ; Sampit, 99 ; Samsara, 937 ; 
Sdmudra, 963 ; Samudrdntd, 570 ; 
Sa-mung-sa-ha, 887 ; Samyeit, 879 ; 
San-, Sana-, sann-, 5unn-hemp 
(Crotalaria juncea), 45, 251-2, 254, 
256, 408, 409, 430-7, 603, 675, 

864-5, 868, 924, 948, 988, 1035; 
Sana (Cannabis sativa), 249-63 ; 
Sanai, 430; Sanalinga, 313; Sanato- 
si, 554 ; Sanatta, 1005 ; Sanbu, 430 ; 
Sanchi, 892. 

Sandal, Bastard (Erythroxylon mono- 
gynum), 525 ; . . .-wood (Santalum 
album), 190, 821, 926, 976 ; . . .-wood, 
Red (Adenanthera pavonina), 25, 
1106 ; . . .-wood. Red (Ptero carpus 
Santalinus), 909. 

Sandaku, 909 ; Sanddri, 160 ; Sandawa, 
972. 

Sanders Tree, Red, 909. 

Sandhur, 707 ; Sandoleka-nar, 885 ; 

Sandi-Tiuya, 1132. 

Sandpiper, 134. 

Sandra, 9 ; Sandras, 1105 ; Sangangur, 
95; Sang-i-hasri, 330; Sangi-i- 
dalam, 327 ; Sang-i-jerdhat, .716 ; 
Sangi-marjdn, 989 ; Sang-i-palaun, 
1049 ; Sang-i-yahada, 710 ; Sang- 
i-yasTidb, 560 ; Sangji-kanai, 538 ; 
Sankha, 989 ; Sankha hhasma, 710 ; 
Sankhu, 292; Sankru, 392 ; San- 
kush, 543, 547; Sdn-madat, 1072; 
Sanna-hatta, 838 ; Sanna-hile-kabhu, 
937 ; Sanna-galu, sanagalu, 295 ; 
Sanna hajazi, sanna-kokki, sanna- 
mukki, 288-9 ; Sanos, 445 ; Sanoli, 
161 ; San-pon-ye, ; Sanpyaung, 
1039; Sansdru, 160. 

SaNSEVIERIA ZEYTiAN-ICA, 868. 

San-tdg, 430 ; Santagu, 976. 
Santalum AEBT^MC, see Sandal- wood. 
Santanikd, 4:10 ; Santara (Citrus au- 
rantium), 320-4 ; . . . nihu (Sweet 
Lime), 326-7 ; Sante kayi, 439; 
Santh, 402 ; Santka (Woodfordia), 


1121; Sdnthi (Rice), 834; Santi, 
1072. 

Santonica, santonin, 93. 

Santra (Cyperus rotundus), 466. 
Sanuhar-el-hindi, 292 ; Sanu-kapashi, 

1 ; Sanvu, 430 ; Sanwa, 843 ; Sadnf, 
887 ; Saora, 894 ; Saphari khumra, 
441 ; Sapin, 889. 

Sapindtjs, 14, 979. 

Sapium, 546, 659, 979-80. 

Sapodilla, 627- 
Sapota, 627. 

Sappan-wood, 61, 194. 

Sappanga, 194. 

Sapphire, 428, 559, 663, 716. 

Sapro, 1051 ; Sar, sarra (Manure), 767 ; 
Sar Sara (Saccharum arundinaeeum), 
929 ; Sara (Boiled Milk), 475 ; 
Saragvo, 784 ; Sarah, 743 ; Sarana, 
542 ; Sarang, 123 ; Sdrdyi, 1043. 
SaBCOCHLAMYS PULCHERBIMA, 163, 924. 
Sar da, 437. 

Sardine, 541, 545, 547, 549.0 
Sari, 618 ; Sarisha (Sarson), 177 ; 
Sdrivd, 628 ; Sarjika, 48 ; Sarjum, 
990 ; Sarkanda, sarkard, 362, 929- 
31 ; Sarkarei valli, 686 ; Sarkar- 
khandi, 930 ; Sdrri, serri, 296. 
Sarsaparilla, Indian, 35, 628. 

Sarson, 176. 

Sarus, 134 ; Sasd, 439 ; Sasi, 72 ; 

Sasnialu, 496. 

Sassafras, Nepal, 310. 

Sat, 988 ; Satapushpa, 879 ; Satde, 
sateri, satha, sathpuria, satpada, 124 ; 
Sdthi, 824, 831 ; Sati, 444 ; Satidna, 
60. 

Satin-wood, 294. 

Satpatiya, 754 ; Satpura, 486 ; Sat-sa, 
163 ; Satsiyar, 484 ; Satthapu, 777 ; 
Satthwa, 500 ; Satu (Barley), ... 
(Maize and Barley Flour), 565, 640> 
1138; Satur, 784. 

Satyrium, 962. 

Sau, 46, 379 ; Sauj, 911 ; Sauna- 
togari, 197 ; Saunf, 552 ; Sdur, 168 ; 
Saurab, 429 ; Saurif, 887. 
Satjbomatum guttatum, 65. 

Sava, 844-5; Sdvara, 168; Savaya, 
1051 ; Sawahri, 542 ; Sdwan-chaitwa^ 
843 ; Sawani, 799 ; Sawdnk, 842. 
Sawfish, 543, 546-7. 

Sawku, 195. 

Say a, 821 ; Saya manjal, say a pasupu, 
447 ; Sa yo mai, 896. 

Scale Insects, 354, 386. 
Scharlach-worm, 347. 

Schehedsnegi, 249; Schema, 249, 251. 
Schleicheba trijitGa, 1057 
Schoenics, 461. 

Schorigenain, 161 ; Schorl, 563. 

SciLLA INDIOA, 1048. 

SciBPTJS Kysoob, 466. 
SCLEBOPHYLL-CTM, 823. 

Scorpion Fish, 546. 


1181 



INDEX 


Scratch-coco, 398. 

Screw-pine, Foreign (Pineapple), 66, 
Screw-pines (Pandanus), 188, 776. 
Seal/posra, 624. 

Sealing-wax, 1064. 

Sea-slug, 122, 541. 

Sea-weeds, 60. 

Seh, 910 ; Sehe, 907 ; SeUst, 778 ; 
Sechauh, 260 ; Sedarth, 177 ; Seet^ 
679, 771 ; Segapu (Guava), 907 ; 
Segapu (Oxide of Lead), 707 ; Segapu 
(Sword Bean), 248 ,* Sehund, 530-1 ; 
Seiat, 102 ; Seiden, 994 ; Sein 
(Garden Bean), 1107 ; . . . (Terminalia 
tomentosa), 1073 ; Seinsa, 544 ; 
Seinye, 760. 

Seir, seer, 541, 546-7, 549, 

Sejav, 249 ; Sejsai, 102 ; 8eju^ 531 ; 
Sekhdgiy 1063 ; SektOy 784 ; Sel, 26 ; 
Sele, 547 ; Selemnyoky 1132. 

Selenite, 716. 

8em, 248 ; Semar, 168 ; Sem-ki-g6nd, 
semla-^indy 121 ; Semul, . . .-musla, 
168, 232, 623, 570, 991, 1005 ; Seriy 
903 ; Sendhiy 757, 760, 885 ; Sen- 
durgamy 276 ; Seng el, 294 ; Sengterehy 
320 ; Senihaly 521 ; Senji, 1091. 
Senna ; Country, Jamaica, Tinnevelly, 
288. 

Sennaly 542 ; Senihay 929 ; SeoUy aer, 
994 ; Seondhi, 831 ; Sepay 881 ; 
Sepuddy, 980 ; Serajanjiy 418 ; Serdiy 
930; Serehy 459; Sereiy 911; Ser- 
hnyoky 914. 

Sebicajiia, see Bombyx. 

Sericum, 994 ; Serilliy 638 ; Sering- 
jaiy 100 ; Serpa, 161. 

Sesame, Sesamum (Gingelly), 197, 360, 
479, 598, 601, 625, 756, 812, 816, 821, 
869, 871, 981-7, 1036-7. 

Sesbania, 29-30, 226, 287, 894-5, 924, 
987-8. 

Seta, 564. 

Setaria italiga, 843, 988-9. 
Setburosay setburway 486 ; Seto-hikh- 
uma, 20 ; SevUy 910 ; Sewa, 887 ,* 
Seye, 760 ; Sha (Pegu Cutch), 9 ; 
... (Sheep), 746; ShabjUy 886. 
Shaddock, 324. 

Shade-trees, 383. 

Shadgranthay 24 ; ShaelUy 775, 884 ; 

Shaftalu, 906. 

Shagreen, 542, 547. 

Shahad, 128 ; Shahdanahy 267 ; Shahd- 
ki-makhi, 128 ; Shdhin (Falcon), 133 ; 
Shahi zdfran, 430 ; Shahpasandy 
1127 ; Shah-zerahy 283 ; Shaing jiriy 
981; Shdjnah, 784; Shdk, 131; 
Shakarkand, 687 ; Shakar khoray 132; 
Shakar pitauy 531 ; Shakshiny 131 ; 
Shaly shaldany shall (Rice), 824, 829. 
Shal (Shawl), 112Q ; ShalgharUy 176; 
Shdll (Italian Millet), 988. 

Shallot, 58. 

ShaUUy 911 ; ShdlUy ^1031, 1040 ; 


Shama (Bees’-wax), 125 ; 

(Bird — Cittocincla macrura), 133 ; 

(Panicum Crus-galli), 842-3 ; 
Shamai (Panicum miliare), 845 ; 
Shdmd-ihumpay 398 ; Shambirdni. 
1062; Shameulay 521 ; Shamliy 1081 ; 
Shamor, 1144; Shamshady 190; 

. Shamshara, 942 ; Shamukiy 843 ; 
Shanay 252 ; Shanader jhar, 1106 ; 
Sha-na-kivalna, 742 ; Shanaly 430 ; 
ShanambOy 430 ; Shanda laghunCy 
190 ; Shangtiy 888 ; Shan hnany 
986 ; Shank-ha-palita, 94 ; Shdnmay 
903; Shdpiangy 1120; Shap-sha- 
peuy 163 ; ShaVy 475 ; Shardb, 1043 ; 
Sharab-ki-kikary 15 ; Shdraky 133 ; 
Shdrdyarriy 1043 ; Sharif a , 71. 
Shark-fins, 541-3, 549. • 

Sharks, 543-4, 547. 

Shashy 914 ; Sha-ahoung, 631 ; Sha 
soungy 822 ; Shatranji (a special 
carpet), 271, 275; Shdul, 131. 
Shawls, Kashmir, 1125-7. 

Shawniy 1051 ; Shazaung, 530 ; Shey 
210 ; Sheduri, 776. 

Sheep, 644, 746-9. 

Sheetings, 623. 

Sheliniy 539. 

Shell-lac (Tachardia), 48, 93, 1062. 
Shells, 122, 712, 989. 

Sheniy 1043 ; Shembay 16 ; Shemiy 9 ; 
Shenbdy 401 ; Shendri, 755 ; Shen- 
gori, 774 ; Shengutany 498; Shen- 
■ shandanamy 909 ; Shentay 1066 ; 
Sheoy 1116 ; Sheolky 994 ; Shevy 910 ; 
Shera, 631 ; Sheradi, 930 ; Sheria, 
630, 871 ; Sherkay 1109 ; Shevelli, 
926 ; Sheway 485. 

Shiay 283; Shialuy 1036; Shiby 61; 
Shibsashiny 190 ; ShidUy 530 ; Shihy 
93 ; Shilandiy 464 ; Shilmy 902 ; 
Shim i-attiy 537 ; Shimbi, 248 ; 
Shiny 485 ; Shindar, 911 ; Shingli, 
493; Shingdddy 1080; Shioliy 121; 
Shipur-gaddi, 187 ; Shir, 531 ; Shlra, 
1109; Shirdldy 754; Shiran, 905; 
905 ; Shirat-kuchchiy 69 ; Shirat- 
kush-chiy 1053. 

Shirtings, 623. 

Shiru-nari-vengayam, 1048 ; Shishah, 
563 ; Shisham, 484-5 ; Shish- 
mosaic, 718 ; Shish-una, 161 ; Shisu- 
kdty 485 ; Shitta-rattai, 60 ; Shivadai, 
822. 

Shoe Flower, 629. 

Sholy 988 ; Shola, 28 ; , . . rengai, 
791 ; ShombUy 552 ; Shor, 4 ; Shora, 
shorga (Salsola foetida), 114; Shdra, 
sdrd (Saltpetre), 972. 

Shorea robtjsta, 49, 640, 756, 990-1, 
1005, 1057. 

Shoriy 444 ; ShorshS, 177. 

Shrikes, 132, 142. 

Shritalam, 428 ; Shrol, 116; Shudl, 
706 ; ShukkUy 1139 ; ShuJcrl, 624 ; 
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Shumaj, 190; Shunda-pana^ 285; 
Shunnambu, 709; Shurli, 428; 
Shawae, 565 ; Shwan, 180 ; Shwe- 
, pay~on, 441 ; Sia-pu^ 144 ; Sidruy 
160 ; Sihayduy 707. 

Sibias or White-eyes (Birds), 132. 
SiDA (Fibre), 924, 991 . 

Sida (Lagerstrcemia parviflora), 701 ; 
Sida atsu, 487 ; Siddhiy 249, 258 ; 
Sidhuy 1044 ; Sigwariy 1068 ; Sihdr, 
121 ; SihdrUy 160 ; Sihund, 531 ; 
Sijong, 102 ; Sikakaiy 14 ; Sikthay 
125 ; Sila, 911 ; Sildras, 61 ; Sil 
haruay 100 ; Silim, 1073 ; Silingia, 
749. 

Siliquastrum, 264. 

Silk and 'Silkworm, 992-1026 ; Mul- 
berry wormj^ 992-1002 ; Eri, 916, 
1011-3, 1144; Mugay 1003, 1009- 
11 ; Tasary 526, 701, 1002-9, 1073, 
1144 ; . . , Trade, 1013-26 ; ... 

-worm rearing on Arhavy 200 ; . . . 

... Chinese, 912, 1005; 

Landihe of Madagascar, 200 ; 

Vegetable, 35. 

Silk^Cotton Plants (Bombax mala- 
baricum), 168 ; . . . (Calotropis), 207 ; 
. , . White (Eriodendron), 521 ; ... 
. . . (Cochlospermum), 812. 

JSilkhariy 1049. 

SiLLAGO siHAMA (Whiting), 547 ; 
JSillea, 101 ; Sill-kurtay 628 ; Sillohy 
104 ; Siloi, 732 ; Silphioriy 533. 
SiLUBUS (Indian Isinglass Fish), 543. 
Sirriy 508 ; Si-may 249, 251 ; Sima 
hoggUy simai-karriy 333 ; Simhaly 
168 ; Simhi, 504 ; Simla-aluy 766 ; 
Simsim-el-hindi, 915 ; Simpuliccaiy 
525 ; Simuly 168, 232 ; Sina, 997 ; 
Sinai (Singdl), 746. 

see Brassica, 176, 178, 180, 182. 
Sinhan-karaway 890 ; Sinderwaniy 443 ; 
Sindhi, 1139 ; Sinduri, 755 ; SingeUy 
1053 ; Singhaniy 99. 

Sin^ara ISTut, 1080. 

SinghUy 283 ; Singia jury 21 ; ... 
khavy 21; Singli, 1144; Sing- 
monaly 141 ; Singtok, 785 ; Singya, 
121 ; Singya-hiSy singyiy 21 ; Sin- 
hasarhy 402 ; Siniy 249, 256 ; Sinkami, 
:311; Sinsapdy 485; Sinth, 125; 
Sipariy 891 ; Sipi-ka-chuna, 710 ; 
Sir (Garlic), 58; ... (Silk), 994; 
SirUy 783 ; SirCy aireCy 459 ; 
Sirghurai, AQ2 ; Sirin (Hemp), 249 ; 
Sirisy airiaha, airin (iUbizzia), 45 ; 
Sirka (Vinegar), 1108 ; Sirki (Munj), 
^2^ y Sir hupy I'll ; Sirmilli, 29; 
Sir-naty 162; Siromy 1106; Sirru 
kirai, 63 ; Siaa, 402, 707 ; Siaal, 
31, 39-42; 92^; Siaiy 1051 ; Siaik- 
kurakura, 1079 ; . . .-panu, 1079 ; 
SiaaUy aiaaoo (Dalbergia), 485-6; 
Sitalpdti (Mats — Clinogyne), 775-6 ; 
, Sitd-palamy 71; Sitaphal ( Custard 


Apple), 71 ; ... (Musk-Melon), 441 ; 
Sitd-punda, 71 ; Sit-ruti, 776 ; Sitaal, 
484; Sitta (Saltpetre), 974; ... 

(Tamarind), 1066 ; Sivaen horrur, 
842; Siyahy 2SS. 

Skates, 543-4, 547. 

Skiuy 743. 

Skins, Animal, 632 ; . . . Bird, 138. 
Skiuy 743. 

Smilax, 628. 

Smut, 456, 941, 1031, 1134, 

Snake-bird, 141 ; ... Gourd, 1081 ; 

. . .-stone, 131 ; , . .-wood, 1051. 
Snipe, 134, 138. 

Snippet, 134. 

Snuff, 793. 

Soap, 547, 812-4, 819 ; . . .-nut, 979 ; 

. . .-pods, 14 ; . . .-stone, 1049. 

Soda, Salsola, 50. 

Sodium and its Compounds, 50-7 ; * - . . 
Bi-borate (Borax), 56, 171-3 ; ... 
Carbonate, 50-6, 448 ; . . .Caustic, 
56 ; ... Chloride (Table Sitlt), 51, 
56, 963-71 ; . . . Sulphate (Glauber’s 
Salt), 56-7. 

SohdgUy 171 ; Sohany 1043 ; Sohikirey 
552 ; Soh-liy 546 ; Sohun, 140. 

Soie (Silk), 994. 

Solay 28-30, 447, 

SOLANXJM, 79, 788, 891, 1026-30. 

Solar, see Sola. 

Solaray 462 ; Sola topia, see Sola. 
Soles, 541, 546-7. 

Somy 694 ; Somay 251, 759 ; Somaly 92 ; 

Sombl6n-ziy 882 ; Sombu, 887. 
Sommacco femminello (Rhus Coriaria), 
914. 

Sona (Gold), 565 ; Sonaful, 163 ; Sonali, 
287 ; SonallUy 430 ; Songadiy 937 ; 
Soniy 290. 

SONNEBATIA ACIDA, 30. 

Sonpy 552 ; Sdnth, 1139 ; Sooahny 6Q9 ; 
Soonamookyy 996; SophiUy 452; 
Sordka, 972. 

Sorghoy aorgoy see Sorghum. 

Sorghum vulgare {Judr)y 70, 111, 
188, 258, 281, 509, 598-9, 601, 603, 
630, 675, 728, 741, 758, 767, 835, 
843, 868-71, 881, 917, 929, 983-5, 
1032, 1046-7, 1081, 1097, 1131-40. 
Sorghum, Sugar, 929, 1041. 

Sorrel, Red, 629. 

Soaoy 981 ; Sotia guvdr, 449 ; Souflya, 
452; Soutay 1107; Sowdy 879. 
Spanish-gourd, 441, 

Sparrows, 132 ; . . . Java, 133. 
Spartium junobum, Sparton, 431. 
SpaatUy 778. 

Sperm-whale, 64. 

Sphatikari, 61. 

Spica indica (Cymbopogon Nardus), 
456, 463. 

Spider, Red, 228. 

Spigo NardOy see Spica indica. 

Spike (a dis© e ®f Santalum), 976-7. 
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Spikenard, 462-3, 792, 821. 

SpiksOj 99. 

Spilanthes, 546, 664. 

Spilecha, 115; Spin hajja, 1120. 
Spinel, 428, 558-9. 

Spin kishmishi, 1118. 

Spirits, 92, 119, 488, 826, 956, 1041, 
1043-8,1112. 

Sporoboltjs, 54. 

Spot, 896. 

Spur-fowl, 134. 

Spurgewort, 530. 

Squash-gourd, 441. 

Squinanthus, 461. 

Squirrel, 632. 

Sr a kishmishi, 1118 ; Srigandam, 976 ; 
Srikhanda, .QIQ ; Sringavera, 1139; 
Sringi-bish, 21 ; Sriphal, 26. 

Starch, Starch Sugar, 826, 840, 1138. 
Starlings, 132. 

Steel, see Iron. 

Stebculia, 95, 1050-1. 
Steiieos>^eemtjm suaveolens, 49, 95. 
Stibnite, 72. ... 

Stilbum, 229, 385. 

Stipa tenaoissima, 432. 

Stoat, 632. 

Storax: Burmese, Liquid, True, 61, 
1052. 

Streblus aspeb, 868. 

Striga lutba, 941, 1034-5, 
Strobilanthes elaccidieolius, 123, 
663, 678, 905, 1051. 

S. CALLOSTJS, 123, 1117. 

Strontia, Strontianite, Strontium and 
its Salts, 58. 

Strychnine, Strycbinos ISTtjx-vomica, 
258, 546, 1047, 1051-2. 

Sturgeon, 543. 

Styrax benzoin, 61, 1052. 

Su, 276. 

Su-3SDA, 113-4. 

Suala, 122. 

Sualu, 1009 ; Subdn, 276 ; Suhji, 258 ; 
Suchi, 95 ; Sucra, 931 ; Sudburg, 
926 ; Sudha, 710 ; Sufir, 276 ; 
Su-gandha, 451 ; Sugandi pala, 628. 
Sugar and Sugar-cane, 57, 79, 92, 293, 
928-62, 1043, 1046, 1109, 1111, 1141. 
. . .-apple, 71 ; . . .-candy, 1041 ; 
. . . Maple, 928 ; , . , Sorghum, 929, 
1041 ; , . . Starch, 1138. 
Suhatungrnugrik, 120 ; Sui, 1, 743 ; 
Suild, 430 ; Suj, 640 ; Sujango, 255 ; 
Sujjddo, 630 ; Suji Cement, 714 ; Suji 
(Flour), 1086, 1088 ; Sukasa, 439 ; 
Suket, 976 ; Sukhad, sukhud, 976 ; 
Sukkanaru pillu, 457 ; Sukta, 1108 ; 
Sukti-bhasma, 710; SuUea, 101; 
Sulpha, 879 i Sultana-champa, 204 ; 
Sum, 1009. 

Sumach, American, 191 ; ... Ehn- 
leaved or Indian, 115, 191, 638, 914 ; 
. , . European, 913. 

Sumhdra, B3l ; Sumi, 1043 ; Sumlu, 


130 ; Sumok, 913 ; Sumsum, aim- 
aim, 981 ; Sun, 910. 

Sun-birds, 132. 

Sunddli, 287 ; Sundari, 541 ; Sundek, 
628 ; Sundel, 976 ; Sundhia, 741, 
871, 1039 ; Sundia, 1031 ; Sundi- 
bet, 201 ; Sundrogai, 101. 

Sunflower, 813. 

Sungung rik, 121 ; Sunjna, 784 ; 
Sunkar, 834; Sunletthe, 192. 

Sunn (Hemp), 430-7. 

Sunna, 710 ; Sunnam, 709 ; Sunnu, 
906; Sunt, 1139; Sunth, 1142; 
Suom, 886 ; Supdri, aupdri-ka-phul 
(Betel-nut), 83, 168 ; Supdri (G-rey 
Oak), 911. 

Superphosphates, 169, 772.# 

Suphadie-khua, 1048 ; l^r (Beer), 759 ; 
Sur (Phragmites karka), 777 ; Sur 
(Wild Boar), 752 ; Sura (Cyperus 
tegetiformis), 467 ; Surd (Spirit), 826, 
929, 1043-4 ; Sura (Spurgewort), 
531 ; ... (Sugar), 932 ; Surana, 

65 ; Surangi, 204 ; ... (Togari 

Wood), 783; Surana, 1141 ; Surap, 
1043 ; Surat, 162 ; Surb, 707 ; 
Surband, 93 ; Surbuli, 821 ; Surga, 
aurgum, 1032 ; Surguja, 625 ; Sur- 
honi, 204 ; Suriakhar, 972 ; Surin- 
jan, 398 ; Surkhi, 713 ; Surkhia- 
bagla, 139 ; Surma (Antimonium), 
72; Surmd (Lead Sulphide), 707 ; 
Surma aafed, 716 ; Surmah-i-Iafa- 
hani, 72 ; Suroaa, 451 ; Surpan, 
204 ; Surtia, 737 ; Surul, 78 ; Surya- 
pattra, 205 ; Sutdr, 142 ; Sutari, 1 ; 
Sutaahi, 560 ; Suth, 742 ; Suthan, 
779. 

Sus (Boar), 752. 

Suai (a Cotton Textile), 618 ; Suvaka, 
83; Su-yit, 16; Swalloe, awallow 
(Beche-de-Mer), 122. 

Swallows, 132. 

Swallow-worts, 205. 

Swans, 134. 

Swarna, 565. 

Sweet Flag, 24. 

Sweet Potato, 687-8. 

Sweet-sop, 71. 

SWERTIA Chirata, 405. 

Swet-berela, 991 ; Sweti aariaha, 177. 

Swifts, 132, 138. 

Swonpalwon, 882. 

Sword Bean, 248. 

Sympeocos grand ielora, 555, 1010. 

S. BACEMOSA, 49, 195, 756. 

S. SPICATA, 783. 

Synanthbrias sylvatiga, 65. 

T 

Taban chaier, 628 ; . merah, 627 . 

. . . puteh, 628 ; Tabdahir, 100, 10 , 
1 10 ; Tc^auk, 484 ; Tabau, 1051. 

Tacca pinnatieida, 116, 445. ^ 

Tachardia DACCA, 447, 777, 1053-66, 


1184 



INDEX 


63 ; Ghaulaisdg, 62 ; Ohaulmugra Oil, 

204, 1067; Chaunro, 1107; Chauri 
(Mangrove), 293 ; Chauri, 141 ; 
Chdval, 824 ; Chaval huruvi (Bird), 

142. 

Chavannesia (Urcola), 659. 

Chavara, 443 ; Chavi, 890 ; Chavli, 
1107. 

Chay-root, 821. 

Cheese, 483-4 ; ... Guava, 907 ; 

Cheesemaker,. 1 120. 

Chehur, 121 ; Cheih (Lac), 1055 ; 

Oheik (Job’s Tears), 393 ; Chein, 780. 
Chelone, 1079. 

Ohelu natia, 63 ; Chelwa, 629 ; Chem- 
'bulichan, 525 ; Chemchun, 201 ; 
Chena ^ (Common Millet), 843-5 ; 

. . . (Italiaito Millet), 988-9 ; Gh&nai- 
hoi, 400 ; Ghenangi, 701 ; Ghendala, 

980 ; Ghendulf 133 ; Ghenna, chunna 
(Gram), 295 ; Chennuka, chanaka, 

295 ; Clieno, 844. 

Ohenopodium, 293, 1110. 

Ohenuna, 782 ; Che'ppura, 120; Cherkush, 

905. 

Dherry, Bird, 906 ; ... Sour or Dwarf, 

906 ; . . .Wild Himalayan, 907 ; Cherry 
Gum, 906. 

Iheruku, 930 ; Cheru pinnay, 204 ; 
Cheahamaddr, 562. 

[Chestnut, Chinese Water, 465 ; ... 
Water, 1080. 

Ihevari, 99; GheuU, 116; Cheytoa, 

197; Chhale, 1132; Chhana, 469, 

483 ; Ghhari, 115, 884 ; Chheua 
(Cream), 470, 475 ; Chhimi, 882 ; 
Chhoif 945 ; Chhota kimhu, 785 ; 
Chiai, 211 ; Chihhur, 463 ; Ghihuda, 

437 ; Ghichinga, 1081 ; Ghichoor, 

466 ; Chichra, 189 ; Chick, 856. 

^hick Pea, 295 ; Chickling- Vetch, 

703. 

Ihiclo, 79 ; Chid, 466 ; Chika, 845 ; 
Chikita, 327 ; Chikna, 720 ; Ghikni, 

89, 327 ; Ghikraaai, 294 ; Chikri, 

190 ; Chil, 113 ; Chila, 888 ; Chilam, 

807 ; Chilaai, 800 ; Chilgorza, 888 ; 
Chilla, 531. 

Chillies, 264, 1027, 1110, 1141. 

Ihilluka, 141 ; Chimar, 287 ; Ghimi, 

508 ; Chimndnu, 906 ; Chimohu, 

1051 ; Ghimydka, 904 ; Chin (Black 
Buckwheat), 532 ; ... (Common 

Millet), 843 ; Chin, chan (Sugar- 
cane), 935 ; China, 988. 

Jhina-grass, 1 44, 2 94. 

^>hina pulu, 997 ; Chinarinde, 302; 
Chinatti, 84:4:; Chinch, 1066; Chine 
dZw, 687. 

!hinese-nut,^74 ; ... Wood-oil, 46, 503. 
%ing, 910 GjQngjagu, 1068 ; Ghini, 

952, 956 ; Chini-hadam, 74 ; Ghini- 
champa, 787 ; Chini~gora, 326 ; 
Ghini-mor,\4^ ; Ghinni, 784 ; Chinol, 

287 ; Ghinta, 1066. 
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Chionaspis, 229. 

Ghipara bhor, 451 ; Ghir (Pheasant), 
135 ; ... (Pine), 889 ; Chirauli, 

188 ; Ghir chira, 281 ; Ghiretd, 
1053 ; Ghiri, 888 ; Ghiriman, 70 ; 
Ghirimoya, 71 ; Ghiri vanga, 1026 ; 
Ghir-ka~gond, 889 ; Ghirmilli, 29 ; 
Ghirni, 885 ; Chironji, 188 ; Ghirugu, 
45 ; Ghirval, 821 ; Ghirwi, chita 
hdnaa, 822 ; Ghitiyagur, 886 ; Ghitra, 
130. 

Chittagong Wood, 294. 

Ghittah, 1082 ; Chiitu, 174 ; Ghiura, 
116; Ghiura-ke-pina, 116. 

Chlobita, 228. 

Chloboxylon, 188, 190, 1005. 

Choa, 952 ; Ghoava, 365 ; Ghob-i-kot, 
980 ; Ghoca, 896 ; Chochara, 285. 
Chocolate, 1076 ; ... Chufaa, 465. 
Choga, 1125; Ghoklu, 914; Ghola 
(Bengal Gram), 295 ; ... Ghowli, 

871 ; Cholam (Maize), 1132 ; ... 
(Indian Millet), 58, 464, 60^ 1031-43. 
Chonemobpha (Rubber), 651. 

Chora, 911 ; Ghorpatta, 162 ; Chota 
(Cloth), ‘411; Chota aryili, 486; 

char at, 140 ; . . .-kikar, 14 ; 

Chotan dman (Rice), 824, 828 ; 

Chota-pan-ki-jar, 60 ; Chotapat (Silk- 
worm), 995, 997 ; Chota ainkoU, 

311 ; Choti, goni, 406 ; Ghoti-al, 783 ; 
Choti-kulijan, 60; Choti-lani, 114 j 
Chotopalu, 997-9; Chotra, 130; 
Chovlaie, 63; Ghour-gau, 733 ; Ghowar,. 
443; ChowU, 1107; Ghowri, 733 ; 
Choyanda, 952. 

Chbysanthemum cobonabium, 148y 
294. 

Chbysopogon Gbyllus, 188. 
Chrysoprase, 561. 

Ghua, 63 ; Ch^uan, 211 ; Chuari, 905- 
Chufaa chocolate, 465. 

Chuhdra, 882 ; Chuka (Vinegar), 1108 ; 
Chukka (Ginger), 1139 ; Ohuko, 63 ; 
Chzikor (Partridge), 133 ; Ghukri,, 
912 ; Chula, 531 ; Ghul-chulan, 982- 
Chu-ma , (Rhea), 144 ; ... (Indian 

Hemp), 249 ; Ghumati~pati, 467 ; 
Chun, chund, chundh, 709-10 ; 
Chun (Spurgewort), 531; Chuna 
(Muscardine), 1001 ; Ghunak, 709 ; 
Ghund-kite, 1001 ; Churmm, 293, 
543, 710, 713-4, 1050; Chundm- 
bu, 709 ; Chungaa, 102 ; Chung- 
kyeh-dum, 1121; ChurU, 200; Ghijr 
nid-gdnd, 189 ; Gkunna, chenrui, 
chahua, chano, chania, 295 ; Chun- 
pdt, 430 ; Chunri, 500 ; Chupri-dlu, 
493, 496 ; Ghurdl, 704j Chur 

ganja, 201; Churi, 116;“ Ghdria, 
563; Ghurnd, 709-10. 

Chums, Milk, 476. 

Churial, 96 ; Churu charras, 260 ; 
ChtLsh-maidar, 562 ; 'Ghutidl, 912 ; 
Chutni, 906; Chu taaU, 172; 
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Chuwara, 885 ; Chye, 101 ; Ciccara, 
94. 

CiCER, 295-302, 507, 598, 704, 706, 
770, 1099, 1109. 

Cicerchas, Ciceren, Ciche, 295. 
Cigarettes, 808-11. 

Cigars, 795, 807-11. 

Cinchona, 302-10, 524, 686 ; — Sub- 
stitute, 94. 

CiNNAMOMUM, Cinnamon, 244-5, 310- 
6, 527, 821, 1010, 1110- 
Cionama^ 710. 

Citral, Citron, 325-7. 

Citronella, 360, 456-7, 821 ; Citro- 
nellal, 457. 

CiTRHLLiJS, 316-7, 438, 440. 

ClTBHS MEDICA, 317-27, 821, 

Clap-wype, 490. 

Claviceps (Ergot), 456. 

Clavo (Clove), 526. 

Clay, Bengal, Moulmein, 56 ; ... 

Porcel^, 330 ; . . . Rotas, Singapore, 
56. 

Clirr bing Fish, 542 ; Climbing Mango, 
660. 

Clinogyne dtchotoma, 170, 775. 

Clou, Clove, 526-30. 

Clupea (Hilsa Fish), 542, 544-5, 547. 
Cluster Bean, 449, 741. 

Cnicus, 277. 

Coal, 332-44 ; . . . Oas and Tar, 344 ; 

. . . Coke, 345-6 ; . . . Patent, 347. 
Cocaine, Coca Plant, 523-4. 

CocciB^ (Scale Insects), 348, 354, 
386. 

COCOULHS VTLLOSUS, 473. 

Cochineal, Cochineal Insect, 347-9. 
Cochin Crass, 457. 

COCHLOSPEBMUM GOSSYPIUM, 95, 168, 
812. 

Cockatoos, 133. 

Cockchafer, 387. 

Cockscomb, 63. 

Cock-up (Be0i-fish), 540, 547* 

Cocoa, 1076-7. 

Cocoanut Palm (Cocus nucifbba), 85, 
87, 188, 293, 349-63, 479, 741, 760, 
771, 776, 812, 816-7, 820, 924, 

929, 1046, 1113;... Butter, 359-60 ; 
. . . Desic' ated, 362 ; . . . Fibre (Coir), 
354-7, 362-3, 776, 778, 924 ; ... Oil 
and Copra, 357—9, 363, 812, 816. 
Coco mottah (Bummelo Fish), 542. 
Coconacia Cotton, 580. 

Coco-olein, 361. 

Cocos NTJCIFEBA, See Cocoanut* 
Cocotine, 360. 

Codda-pani, 428. 

Cod-liver Oil, 361. 

COEEOSTEBNA, 4. 

CoiTee (Goffea ababioa), 363-92 ; 
523, 1046 ; . . .Chufas, 465 . Negro, 
^288,390. 

<7o/io (Coffee), 365 ; 00^, 642. 

Coir Fibre, see Cocoanuf. 


Coix, 392-8, 521, 758, 1046.1 
Coke, see Coal. 

Colchicine, Colchicum, 398. 
COLLETOTBICHUM, 941. 

CoLLOCALiA (Edible Nests), 138. 
CoLOCASiA, 398-400, 446-7, 496, 788, 
1140. 

Colocynth, Colocynihin, 316, 439. 
Colomhino, 1140. 

Colophony, 889-90. 

Colza, Indian, 176. 

Commercolly, see Marabout. 
CoMMiPHOBA (Balsamodendron), 174, 
400. 

Conch, 989. 

Conda-panna, 285. , 

Conessi Bark, 640. 

Coniothybium:, 41. • 

Gooch-murden-paut, 409. 

Coomptas Cotton, 584. 

Copal, Indian, 1105. 

Copper and Brass, Sulphate, Copperas, 
50, 401-5, 691. 

Copra {Kopra), see Cocoanut. 

CoPTis Teeta, 130. 

CoBACiAS INDIO A (Roller), 132, 140. 
Corahs (Silks), 1014, 1024. 

Coral, 122, 710, 712, 989. 

Coral Trees, 523 ; . . . Wood, 25. 
CoBCHOBUS (Jute), 148, 405-27, 868, 
924. 

Cordage and Ropes, 43, 923-5. 
Coriander, 427, 598, 820. 

COBIABIA NEPALENSIS, 1012. 

Cork Substitute, 29, 35. 

Corn, Guinea, 1031 ; . . . Indian, 929, 
1132-9 ; . . . Mecca, 1133. 

Cornflower, Indian, 1138. 

Coromandel Nut, 352. 

Corsula Mullet, 546. 

COBYTDALIS, 130, 405. 

COBYNETTM MOBI, 1000. 

CoBYTHA, 115, 170, 188, 428-9, 776, 
861. 

CoSCINITJM, 405. 

Costus, 980. 

Cotton, 477, 479, 569-624, 726, 741, 
771, 812, 815, 834, 868, 917, 924, 
983-5, 1035, 1037, 1081, 1091, 

1097. ", ^ 

Cotton, Devil’s, 1 ; . . . KapoTc, 521-3 ; 
. . . Sea Island, 588 ; . . . Tree, 676 ; 
... Tree, White, 521. 

Cova, 907 ; Covalam, 2Q ; Cowa, 552. 
Cowry, 989. 

Crab’s Eye, 1. 

’Cramee, 996. 

Cranes, 132, 134. 

Cbatjbghs, 190. 

Cbat^va, 26. ^ , 

Cream, 470-4. 

Great, 69, 1053. 

Creepers (Birds), 132. 

Creeping Panic Grass, 463. 

Cbinum, 1049. 
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Obotalabia, 250-2, 254, 256, 408-9, 
430-7, 603, 770, 776, 864, 868, 
924, 948, 988, 1117. 

Cbotalabia paniculata, 546 ; ... 

STRIATA, 225 ; . . . Burhia, 483. 

Croton, Purging, 437 ; . . . Oil (Physic 
Nut), 699 

Crown Bark, 305. 

Crows, 132. 

CrYPTOSTEGIA GRANDIPIiORA, 651. 

Cubebs, Cububs, '890. 

Cucah, sawahri, 542. 

Cuckoo, 132; ... Common Hawk, 
133. 

Cucumber, 439-40, 949. 

CucuMis, 437-440. 

Cuhra^ cuhraka (Vinegar), 1108 ; 
Cumdriy 59. ^ 

Cumhoo, cumhu (Pennisetum), 603, 
869. 

Cumin, Cummin (Cuminum), 442-3, 
820 ; . . . Black (Nigella sativa), 283, 
442, 811. 

Cuprum, see Copper. 

CUROULIGO ORCHIOIDES, 963. 

Curcuma, 491, 506, 773, 788. 

Cmrants, Bengal, 270. 

CuTsay 542, 

Custard-apple, 71. 

Cuteh, Catechu, 8-14, 638. 

Cutworm, 387. 

Cyamopsis psoralioiues, 449-50, 504, 
741, 949. 

Cybium, 645-7. 

Cydonia, 26, 910. 

Cyeree, 665. 

Cymbopogon-, 70, 450-63, 792, 926, 
1046. 

Cynodon, 54. 

Cyperus, 114, 464-8, 776. 

Cypress-6a6wZ, 3. 

Cytise des Indes, Cytisus pseudocafan, 
Oytisus Cajauy 196. 


Ddh (Eragrostis cynosuroides), 54 ; 
- . . (young cocoanut), 361 ; Daba, 
1003 ; Dabba, 1009 ,* Dabmo, danmo, 
743 ; Dabsuloy 462. 

Dace, 547. 

Dacer kardh, 546 ; Dddam-nu-jhdday 
909 ; Dadap, 225 ; Dadasal, dadsel, 
92, 760 ; Vadhi, daUy 470, 474-5 ; 
Dddhridriy y Dadhuriy Ddd- 
mardan^ 

D^monorops, 201. 

Ddggdl, dogaly IbZ ; DaghunbdUy 911; 
DagrUy 21 ; Dahi-chhmay 475 ; Da- 
Jiiri, I Dahmniy 624; Dakar- 

tdldddy 2QU Dd^hy 1112 ; Dahhangy 
111b ; Dakka, 24t^ ; Ddl (Cedar), 
290; Dal (Pigeon Pea), 196, 383, 
872 ; Ddl (Split Pea), 507, 565, 704, 
709, 880-1, 902-3, 1088, 1108. 

Daxbergia, 55, 226, 383, 484-6. 


Ddlchiniy darcMniy 311 ; Dalla, 55 ; 
Dalmaray 294 ; Damddi, 499 ; Dam- 
bay 543 ; Ddmbu, 111. 

Dammar (Bees’), 127. 

Dammar, Black, 248. 

Dammar (Pine Resin), 30. 

Dammar, White, 500, 1105 
Dampely 555 ; Damn Ayitb, Damn 
Daudy 393 ; Du??, 706 ; Ddnd-iaJchy 
1053 ; Dandy 437 ; Ddndalon bin, 
784 ; Danddlu, 496 ; Ddndavy 812 ; 
Dandous, 484 ; DandUy 926 ; Dangy 
884 ; DdngaVy 824 ; Dangara, 123 ; 
Dangribety 201 ; Dani, 11b ; Dayiim- 
may 909 ; DantaldSy 171 ; Daodia, 
1086. 

Daphne, 486-7, 862, 868, 924. 
Darakhte-kinnaby 249 ; Darakhte-tdriy 
169 ; Daraly 103 ; DarambUy 554 ; 
Dararhiy 449 ; Darbahra, 760 ; Dare 
kudrum^ 630; Darengriy 914; Dargay 
929 ; Ddrhalady 130 ; Dams, 271, 
275, 775 ; Darmdy 11b, 111. 

Darter, Indian, 141. 

Ddru (Beer), 119, 521, 1043 ; Ddru 
(Pomegranate), 909 ; Ddru-garm, 
896; Ddru haridra, 182 ; Dasamula, 
28 ; Das caceras, 1080. 

Date Plum, Chinese (Diospyros), 498. 
Date, Chinese (Zizyphus), 1143. 

Date, Edible, 760, 777, 882, 929, 1109, 

nil. 

Date, Wild, 885, 1043, 1046. 

Daily a, 141. 

Datura, 119, 487-9, 1047. 

Datwan, 887. 

Daucus, 284, 487-91. 

Daudiy 1086 ; Daudkhani, 1087 ; 
Ddula, 886 ; Daung-saba, 824 ; 
Daungthany 742; DaiiVy 1121; 
Dauriy 290 ; Daurvay 463. 

David’s Tears, 393. 

Dawaiy ddwi, 1120-1 ; Daza, 1003. 
Deadly Nightshade, 95. 

Debbegeasia, 160, 164, 924. 

Dedhaori janumy 1 143. 

Deer, 644 ; ... Musk, 785 ; ... Skins, 
632. 

Degay 132 ; Deiknay 780 ; Demeshek, 

994. 

Dendrocalamus, 101, 104, 115. 
Denduy 399 ; Denguy 102. 

Dentoxide, 1077. 

Deoy 1 97 ; Deoband kawdra, 449 ; Deo ■ 
bans, iOO; Deoddr, dedwar, see Cedrua ; 
Deo-gadiy 936 ; Deo kapds (Cotton), 
576, 586 ; Deo ningaly 99 ; Deora, 418. 
Debris elliptica, 546. 

De^chomay 251 ; Desee, desiy deshi 
(country), 595; ... (Aloe), 34; ... 
(Betel Vine), 892 ; . . . (Cluster Bean), 
449;... (Cotton), 581, 583-4, 593 ; 
. . . (Jute Fibre), 418 ; . . . (Silkwcrm), 

995, 997; (Tobacco), 798 ; . . 

Desi pat (Jute), 4:08. 
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Desmodium, 863. 
eswal, 407, 418. 

evaddram (Bastard Sandal), 525 ; 
Devaddru, see Cedar. 

Devil Bish, 543, 546. 

Dhai (Tacca pinnatiMa), 116; ... 

(Woodfordia floribunda), 1121 ; 
Dhaincha, 892; Dhdk, 188-9; 
Dhdhar, 833 ; Dhak chamboi, 486 ; 
Dhakkai, 787 ; Dhakki, 14 ; DhaUrrij 
909 ; Dhdman, 624 ; Dhan (Rice), 
824 ; Dhanid, dhanya (Coriandrum), 
427 ; Dhanichay dhuncha, 987 ; 
DJianla, 22 ; Dhanna, 446 ; Dhor 
rambe, 552 ; Dharauli, 1132 ; Dhd- 
taki, 1121 ; Dhattura, dhatura (Da- 
tura), 258, 488 ; Dhau, 71 ; Dkctu- | 
ka-gond, 1121 ; Dhaukra^ 71 ; Dhaul, 
dhaur (Sugar-cane), 935, 937 ; Dhau- 
la-khejra (Acacia), 18 ; Dhaura 
(Anogeissus), 70, 188, 1005 ; ... 

(Indian Millet), 1032 ; ... (Lager- 
gtroerSa), 701, 1005; ... dhaula 

(Woodfordia floribunda), 1120-1 ; 
Dhavada, 70 ; Dhavadina, 1121 ; Dhea- 
phal, 94 ; Dheli, 759 ; Dhenras, 631. 
Dhobis’ Earth, 113, 359. 

Dhohi-ghas, 463 ; Dholi hi gagli, 399 ; 
Dhorbeula, 908 ; Dhoti, dhuti, dhotar, 
618, 623 ; Dhowda, 640 ; Dhudid 
pathar, 562 ; Dhulua, 886; Dhumuriya, 
22 ; Dhuna, dhua, 247 ; Dhunchi, 
987 ; Dhundul, 755 ; Dhup (Indian 
Olibanum), 174 ; ... (Pine tree), 

889 ; . . . Himalayan (Jurinea), 821 ; 
Dhupada, 1105 ; Dhupadi-ennS, 553 ; 
Dhupddni, 402 ; Dhur danger, 732 ; 
Dhurra, dhaura, dura (Sorghiim), 
1032. 

Dhurrin, 767, 1040. 

Dhustura, 488 ; Dhuti and Sari, 1008 ; 
Dhuvi, 1121 ; Dhzo, 733 ; Dialacca, 
1054 ; Diamhe, 250. 

Diamond, 556 ; . . . Koh-i-nur, 1 ; . . . 

Vallum and paste, 561. 

Didr, 291 ; Dih, 777. 

DiCHOPSis (= Palaquium) (Gutta-per- 
cha), 627-8. 

Dieng latyrpat (Cassia Lignea), 311 ; 
Dik Oil (Anacardium), 66 ; Dikchan, 
936-7 ; Dila (Cyperus), 465 ; . . . 
(Reed), 777 ; Diliya, 22. 

Dill, 879. 

DiLLENIA SPEOIOSA, 405. 

Dilpasand (Luff a segyptica),_ 755; 
(Water-melon), 317; Dimahso, 
994 ; Dimeri, 538 ; Dinghain, 914 ; 

' Dingaa, ; Dingkurlong, 781. 
Diospybos, 498-9, 546. 

DiPCARDI UNIOOLOR, 1049. 

DiPLACHNE PTJSOA, 54. 

Diptero CARPUS, 128, 499-503,640, 812. 
Diseases and Pests, 4, 35, 48, 78, 87, 
198, 228-9, 353-4, 383-7, 416, 434, 

* 610-1, 679-80, 686, 727, 742-3, 


803-4, 830, 843,'"872, 900, 918, 936, 
941, 977, 988, 1000-2, 1034-5, 

1091-2, 1115, 1117, 1134. 

Distiller’s Bark, 15, 759, 1047. 

D^'to-bark, ditain, 60; Diva, 116; 
Divi~divi, 71, 191-2 ; Divy-halasa, 
divy-jack, 94 ; Djagomutri, 1032 ; 
Do, 1082 ; Doar, 124 ; Dooha, 250. 
Docykiaindica, 911. 

Dodan, 979 ; Dodda-hatta, 838 ; Dod~ 
dadana, 737 ; Dod^a-jirage, 887. 
Dodon^a viscosa, 190, 1005. 

Dogla, 736 ; Dogru, 1080 ; Doled, 884 ; 

Dokuyenoahura, 46 ; Dola, 562. 
Dolichos, 295, 301, 503-10 ; 770, 871, 
880, 882, 1036, 1107. 

Dolomite, 710. 

Dol6 Oil, 120 ; DolUc (Himalayan 
Rhubarb), 912 ; . . . (Teinostachyum 
DuUooa), 104 ; ... kurta, 628. 

Domba Oil, 204. 

Dong, 733 ; Dongi, 99. 

Donkeys, 751. 

Don-zat, 140 ; Doom, 73. 

Doorwa Grass, 463. 

Dord, 881 ; Doron, 532 ; Dosray, 439 ; 

Douro, 1032 ; Doutha, 403. 

Doves, 133, 135-6. 

Dowla, 640 ; Doyer sadhi, 124 ; Doza- 
kaia, 439. 

Dragon’s-blood, 202. 

Dr^shd, draksha-pondu, 1112 ; Dral, 
169 ; Drek (Persian Lilac), 780 ; 

. . . (Pistacia Khinjuk), 901. 

Drills, 623. 

Drinkhari, 487 ; Dro, 1082. 

Drongo, Racket-tailed, 132-3. 

Drawi, 290. 

Dryobalanops, 244-5. 

Dsohoma, 249 ; Dua, duan, 180 ; 

Dub, 54, 463. 

Ducks, 134, 136. 

Duck’s-foot, 904. 

Dud-chhena, 475 ; Dudeli, 531 ; Du- 
dhar, 732 ; Dudhi (Euphorbia pilu- 
lifera), 531 ; ... dudhia (Wheat), 
1086, 1092 ; . . . (Wrightia), 1131-2 ; 
Dudhia (Aconite), 20, 23 ; ... (Great 
Millet), 741, 1039; ... (Hemp Nar- 
cotic), 258; Dudi mara, Ddgu 

Goat, 744-6 ; Dukdk kundar, 174 ; 
Dukkar, 752 ; Dula, 629 ; DuUooa, 
104 ; Dumai, 831 ; Dumha, 747, 
749 ; Dumbur, dumer, 538 ; Dumki- 
mirchi, 890 ; Dummele, 525 ; Ddn, 
Dundigapu, 700 ; Dungra, 437 ; 
Dunkotah kaghuti, 486 ; Dupa ma- 
ram, 1105 ; Dupatti, 311; D'dra, 
1032 ; Duren, 510 ; Duranji, 71 ; 
Durhie, 542 ; *13^. 

Durian, 510. 

Durum (wheat), 1085. 

Duahtapuchatt^, 90L 
Dusta, 140 ; Duyin, 610 ; DevaddrtH' * 
525 Dwasala (Elephant), 697. 
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Dye, Akalb.!-, 48’: ; . . . Al, 783 ; ... 
Alizarine, Aniline, 345 ; . . . Asbarg, 
491 ; . . . Butea, 189 ; . . . Carthamine, 
276-80; . . . Chay-root, 821; .. . Cochi- 
neal, 349 ; ... Cutch, 8-14 ; . . . 
Gamboge, 554 ; ... Henna, 708 ; 

... Indigo, 660-85 ; ... Kamela, 

755-6 ; ... Lac, Lode, 1053 ; ... 
Madder, 927 ; . . . Myrobalans, 1074- 
5 : . . . Rum, 1051 ; . . . Sappan, 194- 
5 ; ... Turmeric, 445-8. 

Vyowa hdns, 100'; -Dyva nerma capass, 
580; Dzu (Beer), 396, 758; Dzu 
(Egyptian Arum), 398. 


Eagle-woe^, 72. 

Earth-grass, 451. 

Earthnut, 74, ^3, 771, 812, 815. 

Ebony {Ehans), 498 ; ... Coromandel, 
499. 

Ecdysantheba (Rubber), 651. 

Ecorce de Quinquina, 302. 

Eddoes, 398. 

Edgewobthia, 486-8. 

Be-jin, Ee-yin, 396. 

Egg-plant, 1026. 

Eggs, 136-7. 

E^ets, 139-40. 

Eikmwe, 701 ; Eilya, 59 ; Eiaur, 781 ; 
Eiu, 91 ; EJeJea (Pony), 751 ; Eld, 
eldchi, dechi, 511-7. 

ELiEOCABPUS, 28. 

Eldkai, 511 ; Eld-kandies, 514 ; Elan- 
dap, 1143; Eld-tari, eldttari, 511; 
Elcko, 65 ; Elemitchum, 326. 

Eleocharis, 466. 

Elephant, 696 ; . . . Foot, 65 ; . . . Grass, 

777 ; . , . Tooth (Ivory), 697. 

Elettaeia, 65, 511-7. 

Eleusine, 78, 257, 510, 758, 988, 1046, 
1107. 

El hule macho (Mule Rubber), 650 ; 
Elio, 59 ; Elkaue, 366 ; Ella-kura, 
114; Elokeshi, 1027 ; Elupay, 1072. 
Embr evade, 196. 

Emery-stone, 428. 

Emmer (Wheats), 1087. 

Emperor’s Seeds, 257. 

Emyda (River Turtle), 1080. 

Endi, 1011 ; Eng tree, 500, 640, 812 ; 
En-khyen, 990 ; Ennei, 499 ; Ensal, 

511. 

Ephedea, 759. 

Er (Plum), 906 ; Era, 1011. 

Eeagrostis, 54. 

Erornd, eranda {Cmtor), 915; Erandi 
(Sumach), 914. 

Erebinthoa, 

Ergot, 456. 

Eri (C tor^il*5^ant), 915 ; . . . (Silk- 
worm), 1011-3, 1144; Ericu, 205; 
Eri-muga, 1009 ; Eringolom, 313. 
Erinoaia, 

Eeioohiton, 229. 
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Eeiodendron-, 168, 369, 521-3, 571. 
Eeiophoettm, 694. 

Ermine, 632. 

Erra jiluga, 987 ; Erragandhapu-chek- 
ka, 909. 

Eeuca sativa, 180, 184. 

Erukkam, erukku, 205 ; Eruvadi, 484 ; 

Ervados (Anise), 887. 

Ervalenta, 709. 

Ervaru, 438. 

Ervum {— Lens), 298, 708-9, 903. 
Eeysiphe (Tobacco Mildew), 804. 
Eeythrina, 49, 84, 225, 369, 379, 383, 

894, 1116-7. 

Eseah (Frankincense), 174. 

Esparto, 103, 432, 865, 867-8. 

Essence d’Orient, 547. 

Ethiopian Resin, 1054. 

Eucalyptus, 383. 

Eugenia, 525-30, 887, 1005, 1046, 
1109, nil. 

Eulophia, 962. 

Euonymus, 190. ^ 

Euphoebia, 49, 530-1, 546, 627, 771 

895. 

Eupodotis, 134, 140. 

Euteopiichthys vacua (Bassa Fish), 
542. ^ 

Excaecaria, 74, 531. 

Exobasidium vexans (Blister Blight), 


Fagdri, Fagu, 5S1 ; Fakdi, iakiri, 

1116. 

Falcons, 133. 

Falgur, 141. 

Fan Manufacture, 114. 

Faraida, 141 ; Farfirdn, 554 ; Faatiki 
heraai, 556. 

Fats, 811, 813-4. 

Faufel, 891. 

Feathers, 138-42. 

Fel, 26. 

Felis, 632. 

Fennel, 212, 551, 820 ; . . . Small, 811. 
Fenugreek, Fenugrsec, Fcenigrsecum, 
665, 666, 820, 1081. 

Ferments, 758. 

Feeonia, 26, 28. 

Fertilisers and Manures, 767-73. 
Fever-nut, 190-1. 

Ficus, 383, 536-9, 1000, 1005, 1057 ; 

. . . Elastica (Rubber), 651-5. 

Fig, India-rubber, 651; ... Smr5ma, 
537. 

Fil, 696 ; Filfil dardz, 891 ; Filfllgird, 
896 ; Filing, 104,; Fil-y-Agulla, 31- 
Finch, 132 ; ... Indian or Rose, 133 ; 
Finch-lark, 135. 

Fish and Fisheries, 539-51 ;... Devil, 
543, 546 ; . . . Glue, 543 ; . . . Kalban, 
542 ; . . . Maws, 543 ; . . . Milk, 547 ; 

. . . Oil, 545, 812 ; ... Roe, 546 ; . . .* 
Scales, . . . Skins ( Shagreen), ... 
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Tamarind, 547 ; ... Tooth (Ivory), 
■ 699 ; . . . Walking, 542. 

Fistula, Purging, 287. 

Flacherie, 995, 999, 1000, 1001. 

Flacks, see Flax. 

Flag-annatto, 143. 

Flag, Sweet, 24. 

Flax, 719-25, 868 ; . . . Travancore, 431. 
Flea-bane, 93. 

Floricans, 134, 138, 140. 

Flour, 1100, 1101-4. 

Flowerpickers, 132. 

Fltjeggia, 546. 

Fly-catchers, 132. 

Fly, Green (on Tea), 228 ; . . . Tachinid, 

1001. 

FcENiCTJLtrM, 212, 551-2. 
Fcenigr^cctm, see Fenugreek. 

Folia Malahaihri {Tejpat), 311, 313. 
Fonay, 101. 

Foot and Mouth Disease, 742. 
Forgo-nari, 493. 

Fox, 632. 

FBANCoSinjs (Black Partridge), 133-4. 
Frankincense, 173. 

Froment (Wheat), 1082. 

Fuel, Patent, 347. 

Fufal, 83. 

Fuller’s-earth, 51, 329. 

Fumo-crespo (Tobacco), 794. 

Funtumia elastica (Rubber), 655. 
Fur, 632. 

Fubcb^a, 33, 38-9, 43. 

Fusabium (Tobacco Disease), 803. 


Gdh (Diospyros), 498 ; Gaha (Castor-oil 
Plant), 915 ; Gabina, 95 ; Gabruns 
(Check Fabrics), 618 ; Gabury 2 ; 
Gach (Betel Vine), 892 ; Gack (Plas- 
ter of Paris), 716; Gach-chakaya, 
190 ; Gdchiy 885 ; Gach-marichy 267 ; 
Gad, 746 ; Gadi-januy 1031; Gadoreji, 
987 ; Gaduwa, 441. 

Gadwall (Bird), 134. 

Gagali, 73 ; Gager y 489 ; Gagli, 504 ; 
Gahat (Horse-gram), 504 ; Gahu, 
1082; Gakung, 1082; Qai, gau 
(Oxen), 732 ; GaibogUCy 139 ; Gainis, 
734; Gdjar, AS9 ; Gdjarghota, 191; 
Gajjara-kellanguy 489 ; Gajjiy Ga/jkaiy 
190-1 ; Gal, 988 ; GdU, 1053. 
Galangal, 60, 821. 

Galar tori, 

.Galbanum, 535. 

GaTboga, 888 ; Gal-okehan, 117 ; Gal- 
dam, 905. 

Galena, 57. 

GdUy 664; Galickas (Carpets), 271, 
275 ; Gallak, 292 ; Qalla''jari,\9Z\. 
Gablinago (Snipe), 134. 

Gallvs (Fowls), 134, 136, 140. 

Galona, 72 ; Gam, 1082 ; Gom&e, 144. 
Gambier, 10. 

Gamboge, 652, 564. 


Game-birds, 134. 

Gdmur, 842 ; Ganara-bhang, 255 ; 
Ganda-biroza (Ferula Galbaniflua), 
635 ; Gandabiroza (Pine Resin), 889 ; 
Gandada, 976 ; Gandalun, 486 ; 
Gandely 96; Gandeli, 1112; Gander, 
462 ; Gandha, 976 ; Gandha-bend, 
459 ; Gandkam, 909 ; Gandhi, 462 ; 
Gandiy 451 ; Gandord, 884 ; Gandum, 
1082 ; Ganer, 96 ; Gangai, 755 ; 
Gangajalu, 250 ; Gangdjuli, 10^6 ; 
Gangakuria, 446 ; Qanga toria, 177 ; 
Gangriy 581 ; Gangwa, 531 ; Ganhar, 
63 ; Ganhel, 96 ; Qania (Jute), 409 ; 
Ganja, 189, 249, 260-3, 1040. 

Ganja agrestis, 408. 

Ganja-gaha, 249. ^ 

Ganja saliva (= Corchorus capsularis), 
406,408. • 

Ganjdyi, 249 ; Gannd (Sugar-cane), 
930, 934, 936, 944. 

GantelUy 869 ; Ganthian, 686 ; Ganyeri, 
1144; Gao-skir, 535; Gara-katana, 
1072 ; Gara-tirily 499 ; Garbanzos, 
garavanceSy garvances, etc., 295, 298. 
Gabcinia, 143, 812, 1109. 

Gardalu, 906 ; Gard bhang, 260. 
Gabuenia latieolia, 190. 

Gard Fish, 546. 

Gargan, see Gar j an. 

Gari-kiilay, 564; Gariofilus (Caryo- 
phyllon), 527 ; Garjan {Gargan or 
Wood-oil), 499, 501-3 ; Garjara, 489. 
Garlic, 58, 1110, 1141. 

Garnet, 428, 559, 716. 

Garri (Rice), 824 ; Garri garu, (Bam- 
boo), 99 ; ... (Lignum Aloe), 72 ; 
Garur, 14S). 

Garvance, see Garbanzos. 

Garvi (Eleusine), 518. 

Gas, Chlorine, 56 ; ... Coal, 344 ; 

Liquor, 48 ; . . . Mond or Water, 347. 
Qashagasha, 846; Gaihd, 1137; Ga- 
thiri, 525 ; Gatine, 1001 ; Gatra- 
bhanga, 252 ; Gaud, 1061 ; Gaudi, 
1044 ; Gaukungchiy 192 ; Gaumedi, 
527 ; Gaungchiy 1 ; Gaunri, 1080 ; 
Gaur (Indian Bison), 733 ; Gausam, 
980 ; Gavari, 248 ; Gavuldu, 269 ; 
Gawn, 1082 ; Gaya (Guava), 907 ; 

. . . (Betel-nut), 83 ; Gaya-babul, 14. 
Gayal (or Mithan Ox), 644, 733. 

Gazara, 489. 

Gazelle, Indian, 644. 

Gebeli, 1140. 

Geese, 134, 136. 

Geh, 428 ; Gehun, 1082 ; Gela-mdh, 
196. 

Gelatin, Gelose, 695. 

Gelotophyllis (Laughing Leaf of Pliny)/ 
259. , 

Gen M, 496 ; Geneo-pullu, 843 ; Gen- 
griy 484. 

Gentiana Ktjbboa, 405. 

Geor, 631 ; Gera erumi, 1^2. 
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Oeranoil, 452, 457. 

Geranium, 405 ; . . . East Indian, 451 ; 

. . . WALniCHIANUM, 130. 

Gergdim, 982 ; Geria (Blinding Tree), 
531; ... (Suseda nudiflora), 114; 

GerUf gerwar^ 1091 ; Qeva^ 531 ; 
GhafiZj 492 ; Ohdle, 902 ; Ghan- 
gra, 1107 ; Qhantd, 402 ; Gha- 
ram, 842; Gharidm, 764; Gharki, 
73; Qhati, 433; GhattaSy 1125; 
Ghatyari, 461 ; Ghmiim^ 1082. 

Ghee, see GM ;% Ghenra, 930 ; Gherkin, 
439 ; Gheru, 981 ; Ghesi, 911 ; GM 
(Ghee), 118, 120, 168, 281, 399, 469, 
473, 478-82, 565, 739, 742, 812-5, 
986, 1088, 1105. 

Ghid-tar^i, 755 ; Ghi-kunvdr, 59 ; GM 
nalta pdt, 406 ; Ghirta-kunvdr, 59 ; 
Ghoda, 11 0 ; Ghogal, 466 ; Ghol~ 
dahi, 475 ; Ghora, 100 ; Qhoramuga, 
882 ; Ghora nim, 780 ; Ghorara, 936 ; 
Ghore-sann, 409 ; Ghorkpulli, 552 ; 
Ghorpalla, 748 ; Ghosdle, 755 ; 
Ghoaha-latd, 755 ; Ghota, 258 ; Gh6- 
tdghauha, 654 ; Ghrita, 470, 478 ; 
Ghua, 930 ; Ghuidn, 446 ; Ghum, 
1082; Ghuntj 751; Ghuri, 113; 
Ghurkee, 73 ; Ghurumba, 316 ; 
Ghwareshtai, 906 ; Giagra, 931 ; 
Giam, 291 ; Gidar-ddk, 906 ; Gidhro, 
437. 

Gigantocbxoa, 103-4. 

Gih, gehun, giun (Wheat), 1082 ; Gil 
(Clay), 327 ; Gila, 190; Gilaa, 906; 
Gilaundah, 117 ; Gilike mar a, 537 ; 
Gingeli, Gingelly, see Sesame. 
Ginger, 48, 60, 446, 497, 1139-43; 

. . . Black, 1142 ; . . . Mango, 443. 
Ginger-grass Oil, 451-67. 

Gingi, gingi-lacki-lacki, 249 ; Qini 
gawat, gini hullu, 843 ; Ginjil-acM'- 
lachi, 249 ; Ginsi-khiav, gin sin, 1139. 
GniAitDiNiA, 151, 161-2, 250, 924. 
Girbuti, 95 ; Giun, giyonsdba, 1082, 

G1 s, Pot h, 49. 

Glauber’s Salt, 56. 

Glue, 695. 

GmELINA ARBOBEA, 49, 1012. 

Gnathiet, 138 ; Gniei, 889 ; Gnua, 531 ; 

Goa-mircha, 265. 

Goats, 644, 743. 

Goat-antelope, 644. 

Goat, Pashm, 744 ; ... Persian Wild, 
131, 743. 

Goatsuckers, 132. 

Gobaria, 23 ; Gobia, 101 ; GoUi, 3 ; 
Gohriya, 22 ; Qoda, 99 ; Goddu 
tunga, 466 ; Godhi, godhvma, 1082 ; 
Godi-babul, 3 ; Godumai, gddu- 
mulu, 1082 ; Qodunika, 776 ; Go- 
ghari, §8^^ ; Gogu, 630, 1036 ; 

Gohvm, 1082 ; Goindu, 499 ; Goira, 
16 ; ' Gokal-dhup, 248 ; Gola-bet, 
202 ; Goldb jam, 163 ; Golafula, 742 ; 
Gola-metM, 467 ; Qoldp, 925. 


Gold Tliroad, 405. 

Goli, *14:2; Goli ganja, 261; Golkali, 
1116; Gol-methi, 466; Golpatta, 
golphal, 776 ; Gom, 1082 ; Gomen, 
64 ; Gomode, 528. 

Gomuta Fibre, 91. 

Gondhona, 886 ; Gondula, 845 ; Goni, 
406, 409 ; Gooakapully, 548 ; Qope, 
101 ; Gora, 326, 1107 ; Gorachakra, 
975 ; Goraka, 552 ; Goral, 644 ; Gora 
land, 113; Gordn, 293; Gordon, 
531 ; Gorwa, 99 ; Gosai, 610 ; 
Gosham, 980 ; Gosh~wdra, 902. 
Gossampines, Qossympines, Gossypion, 
521, 571. 

Gossypixtm, 569-624, 812, 924. 

Gotu, 89 ; Gouraka, 543 ; Gouri, 1044 ; 
Gouri-bet, 201 ; Gour-tota, 141 ; 
Gourubati, 120 ; Goyar, 141 ; Go- 
zang, 96. 

Graoilabia {Agar, agar), 695. 

Grackle, Indian, 133. 

Grain, Musk, 786. 

Grains d’Ambrette, 629. ^ 

Gram, Common or Bengal (Cicer arie- 
tinum), 295-302, 507, 598, 603, 643, 
704, 706, 726, 728, 835, 917, 1037, 
1089, 1097, 1109; .. . Kabuli, 298-9; 

. . . Cow, more correctly Cow Pea 
(Vigna Catjang), 1036, 1107; ... 
Green (Phaseolus radiatus), 882 ; 

. . . Horse (Dolichos biflorus), 300-1, 
503-7. 

Gbana bina and G. sylvestbis, 347. 
Grape Fruit, 325. 

Grape-vine (Black Hamburg, Black 
Monukka, Faquira, WTiite Masca- 
dine, Whtite Portugal), 1043, 1046, 
1109-10, 1112-20. 

Grass, Bermuda, 463; ... Blue, 463; 
. . . Cuba, 1031 ;.. . Esparto, 103, 432, 
865, 867-8 ; . . . Ginger, 461 ; ... 
Guinea, 843; ... Johnson, 1031; 

. . . Lemon, 457-60 ; ... Perfume 
yielding, 450-61. 

Grasserie, 1000-1 ; 1007. 

Gravancos, see Garbanzos. 

Gray-fowl, 134. 

Grebes, 142. 

Gbevillea, 383. 

Gbbwia, 624, 924- 
Grim (Barley), 642. 

Grisamber, 64. 

Groom, 201. 

Ground-nut, 74-83, 226, 477, 741, 986. 
Grouse, 134. 

Grub, Black, 387. 

Grwndt (Castor), eeeAraud; <?5er(Gold), 
565 ; Gua, 83. 

Gitaiaoum offici le, 484. 

Guano, 138, 769. 

Gudr (Cluster Bean), 449 ; . . . ( orse- 
gram), 504. 

Guava Cheese, 907. 

Guch, 746 ; Guda, gula, 931; Guda^ 
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tvach^ 313 ; Guga, 499 ; Gugal 
i (Shorea), 990 ; Gugala, gugalj gug- 
I gal, gugar (Commipohora), 400 ; 
Gugal dhup, 248 ; Mggar, guggula 
(Boswellia), 174 ; Gugli, 1105 ; 
Gugul, see Gugal dhup. 

Guinea Corn, 1031 . Fowl, 136 ; ... 
Grass, 843. 

Guizotia abyssinica, 506, 625, 812. 

Qujar, 95 ; Gu-kikar, 14 ; Gukul, 
gukkal, see Gugala ; Qul (Sugar), see 
Gur ; ... (Woodfordia fioribunda), 

1121 ; Gula (Pinus), 889 ; Gulah, 
guldh (Bosa), 925-6 ; Gulab-jaman 
(Eugenia), 526 ; Gulal, 195, 1080; 
Gular (Ficus), 538 ; Gul-hodla, 1051 ; 
Gulga (Nipa), 776 ; Guli (Capparis), 

264 ; Gul jalil, 492 ; OulU (Coral), 

989 ; Gulli honli, 14 ; Gulmirch 
(Piper), 896 ; Gulu (Sterculia), 1051. 
Gums, Besins and Inspissated Saps 
(Extracts) : Almond, Plum, Cherry, 
etc., 90:^6 ; ... Amritsar, 15 ; ... 

Arabic (European), Barbary, Blue 
Nile, Kordofan, Mogador, Morocco, 
Senegal, Soudan, Suakim, etc., 15-8 ; 

. . , Arabic (Indian and East Indian), 
Ghati, 2-6, 16-8, 290 ; ... Areca, 
89-90; . . . Asafetida and Galbanum, 
533-6 ; . . . Bael, 26-7 ; . . . Bassora, 
Hog, Katila, 95, 168, 1050-1; ... 
Bdellium (Indian), 400 ; . . . Benja- 
min (Benzoin), 1052 ; . . . Burmese 
Varnish, 779-80 ; . . . Camphor, 244- 
7 ; ... Catechu, 9 ; ... Dammar 
(Black), 247-8 ; . . . Dammar (White) 
(Piney Varnish), 1105-6; 
Dragon’s-blood (East Indian), 202 ; 

, . , Dhaura, 70-1 ; Eaglewood 

Resin (Lignum Aloes), 72; 
Frankincense (Indian Olibanum), 

174 ; . . . Garf an, 501-S ; . , . Gutta- 
percha, 625-8 ; . . . Hanza, 14-5 ; 

. . . Indian-Hemp {Bhang, Oharas, 
Qanja), 258-63; ... India-rubber, 
647-60 ; ... Kino, Bengal (Butea), 

189; ...Kino (Pterocarpus), 908; 

. , . Lac, 1053-66 ; ... Marking-nut, 

981 ; ... M6cha-ras (Silk Cotton), 

168 ;“ . . . Nim and Bastard Cedar, 
780-1 ; . . . Opium, 845-61 ; . . . Pial, 

188 ; ... Rusot, 130 ; ... Siris, 
45-6 ; ... Tacamahaca, 204 ; ... 

Tragacanth, 95. 

Gumlacre or Gumlack (Tachardia), 
1055. 

Qummadi, 441 ; Gummi Gutti, 17 ; 
Qumuti, 91 ; Gun (China or Rhea 
Grass), 144, 152, 161, 250; Gun 
(Yam), 494, 496 ; Gunara, 842 ; 
Gdnch, 543 ; Gunda-gilla, 120 ; 
Gundhahena, 451 ; Gundra (Sac- 
charum arundinaceum), 929 ; . . . 

( Cyperus rotundus ), 465 ; Gun- 

droi, 310; Gundusani-gheM, 903 ; 
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Gungoli, 326 ; Guniyun, 283 ; Gunj, 
250; Gunjhd, 1 ; Gunnia, gunny 
(Sacldng), 161, 409-10 ; Gunoher, 
888 ; Gun- serai, 310 ; €HXr, gul 
(Coarse Sugar), 170, 293, 399, 

807, 886, 931, 941, 945, 1109-10; 
Guraniya-alu, 493, 496 ; Gurapu- 
badam, 1050 ; Gur-bhdnga, gul- 
hhanga, 250 ; Gurellu, 625 ; Gurgi- 
yah, 461 ; Gurgu, 901 ; Gurgur, 392 ; 
Gurial, 139 ; Guri-ginjd, 1 ; Gurjat 
ganfa, 261 ; Gurrndh,, 287 ; Gurwa, 
1 6 ; Gute, Gutherewan, 742 ; Guti, 
1005. 

Gutta-percha, 205, 530, 625-8. 

Gutta-pulei, 627 ; Gutti hira, 755 ; 
Guvar (Cyamopsis), 449, 71, 949, 

1141; Guzhad, 95; Gwal kakri, 
1081 ; Gwan, 902 ; Gwon, 144, 250 ; 
Gyawa, 104. 

Gymnema tingbns, 664. 

Gyngey, 666. 

Gynocabdia odorata, 546, 1067. 

Gyo, 980. 

Gypsum, 53, 534, 716, 771. 


Habenaria, 963. 

Habet, 445; Habshi, 1116; Habush, 
896 ; HadicB, 572 ; Hddru, 499 ; 
Hadua, 446. 

Haenugreeb, 1081. 

Hahik, 561 ; Hain, 837 ; Hainojom, 97. 
Hair, 188, 273, 1121-31. 

Haita, 1118 ; Hala, 914 ; Halada, 445 ; 
HaUa, 294; Haldi, 445; Baldi, 
156 ; Halim, 903 ; Haifa, 445 ; 
Hallali, 633. 

Halocharis, 114. 

Haloxylon, 113-4. 

Halpa, 102 ; Halra, 1073 ; Halud, 445 ; 
Hdluk, 748 ; Halvi, 518 ; Halviva, 
7C) ; Halwa, 929. 

Ham' and Bacon, 752-3. 

Ham (Monal Pheasant), 141 ; Hammez, 
295. 

Hamp, hampa, hampr, hanaf, hanf, 
hanfr, hemp, 249. 

Hana, 430. ^ 

Hancornia, 655. 

Handia, 757 ; Hankus, 543 ; Hanza, 
14; Hdraka, 50Q ; Haralu, 915 ; 
Haramay, 144 ; Barbara, 295 ; Har- 
barbara, 1^, VI . 

Hard wicziA, 502. 

Hargild, 140; Hart (Apricot), 905; 
Hari (Hemp), 250 ; Haridli, 463 ; 
Haribaval, 15 ; Harido, 1132 ; Hari- 
drd, 445 ; Harik, 868 ; Hariman- 
dkakam, 295— 6 ; iman fkaka, 

296 ; Hari-rud, 114 ; Haritaki, 251 ; 
Haritala, 92 ; Hamauli, 915 ; Haro, 
531; Harona, 191 ; Harr d, hdr, 
1073 ; Haruan, 542 ; Hasaru, 881 ; 



INDEX 


[ Hashah, 16; Hasisunthi, 1139; 
Haspath, 538 ; Haswa, 792. 

Hat Manufacture, pith, etc., 29, 114. 

Hatana, 1073 ; Hatian, 521-2 ; Hato- 
magi, 396 ; Havija, 427. 

Hawks and Hawking, 133-4. 

Hazel, Indian or Constantinople, 428. 

Hearbe Bengalen, 208. 

Heavy Spar, 57. 

Hehalsu, 94 ; Hehu, 276. 

Hedychium, 776. 

HelianthuSy 813.'^ 

Helicteres, 868. 

Hemicyclia, 190. 

Hemileia, 384, 367, 369, 387. 

Hemp, ' Amhari, ambadi, or Deccan 
(Hibise\is cannabinus), 505, 630, 924; 
. . . Bowstring (Sansevieria Rox- 
burghiana),^ 975 ; . . . (Cannabis sa- 
tiva), (Hempe : Barren, Charle, Fim- 
ble, Russian, Summer, Steele, Win- 
ter), 19, 249-50, 284, 812, 815, 924, 
1040, 1047 ; ... Manila (Musa, 

textilis), 44-5, 256, 436, 790, 924; .. . 
Mauritius (Furcrsea gigantea), 43 ; 
... Perennial Indian (Abroma au- 
gusta), 1 . Pua or Nepal (Maoutia 
Puya), 163; . . . Rajmahal (Mars- 
denia tenacissima), 774 ; ... Sisal, 
Henequen, Sacqui or Sacci, Yashqui 
or Yaxqui (Agave), 31, 39, 436, 924 ; 
. . ., iSan, sunn (Crotalaria juncea), 
Bombay, Brown, False, Jabbalpur, 
Salsette, Sind, 254, 256, 430-7 ; 
. . . TschanamoOf 254. 

Hendedisom horec, 564. 

Henna, JSenne, 706, 821. 

Mennup, 249 ; Henzil, 316. 

Heptapleubum hypoleucum, 30. 

Herdn, 915 ; Herha sancta minoTf 793 ; 
Hermodactyl^ 398. 

Herons, 139-40. 

JSerpa, 161. 

Herring, Indian, 546-7. 

HesaVj 538 ; Hesel, 70 ; Heshmi, 

' heshim, 130. 

BQeTBBOPAKAX PBAaBANS, 1012. 

Hetebopogon oontobtus, 70. 

Hevea (Rubber), 649, 655-7. 

Sewar, 15. 

Hiapu, 144. 

Hjbisotts (Abelmoschus), 786 ; ... 

(cannabinus), 251, 430, 606, 630-1, 
868-9, 871, 924, 1036 ; . . . (tiliaceus), 
776. 

Hige, 498; Hijli, 65; Hikai, 138 ; 
Hikal, 288 ; Hilaf 552 ; Hilikha, 
1073 ; Hilsa (Fish), 540, 542, 544- 
5, 647 ; mitut, 533 ; Hilwa, 248 ; 
Hirribawthi, 269 ; Himru (textile), 
1125; H s^mire, 890; Hinah, 
249 ; Hindi-bdddm, 1073 ; Hindi- 
revand chim, 912 ; Hindi-sanna 
(Senna), 288 ; Hindwana, 317 ; 
Hing, ; Hmgdn, 1036 ; Hinge, 


116; Hingli, 798; Hingra, 533-4; 
Hingu, himgu, 533-4 ; Hippal- 
nerali, 785 ; Hippe, 117 ; Hird, 556 ; 
Hirada, 1073 ; Hirddokhi, 908 ; 
Hirdka, 556 ; Hira-kash, 498 ; Hirek, 
499 ; Hirva-cha, 459. 

Hitchenia catjeina, 444. 

Hitun, 908; Hlawza^ 760; Hlo sa, 
906; Hlot-kung, 906; Hmanthin, 310; 
Hmyaseik, 71 ; Hnan, 981 ; Hnangi- 
net, hnangyi-phUf 986 ; Hohdra (Hou- 
bara Bustard), 140. 

Hog-gums, see Gums. 

Hogld, 777. 

Hogs, 752 ; Hog-tragacanth, see Gums. 
Hoi, 778. 

Holabbhena, 49, 640, 1132. 

Holcus Sorghum, see Sorghmn vulgare. 
Hollet-upra, 498 ; Hollong, 500. 
Hoeothebian, Edible, 122. 

Hominy, 1138. 

Homos, omos (Cicer), 295. 

Honey, 128, 1109; Honey-sucker, 132. 
Hoopoes, 132, 142. ^ 

Hopdri, 83. 

Hope A odobata, 128. 

Hops, Substitutes, 759, 1047. 
Hoedeem (Barley), 49, 640-4, 1046. 
Horec, 504. 

Horn, Hornmeal, 644-6. 

Hornbills, 142. 

Horse Radish, 784. 

Horses, 749. 

Horui-surat, 161. 

Hosiery, 623. 

Hotte godhi, 1084, 1099 ; Houne, 908 ; 
Howalo, 1009 ; Hpetye, 151, 161 ; 
Hsae-dan, 92 ; H^sang, 707 ; Hsa- 
nwen, 445 ; Htenru, 889 ; Hubshee 
angur, 1114; Huchchellu, 506, 625; 
Huda, 104 ; Hudhud, 142 ; Hukka, 
hukah, hookah, 99, 362, 646, 777, 
811, 886, 1063; Hukm chil, 884; 
Hukna, 140 ; Hulga, 504 ; Huli, 
525 ; Hulls, 504 ; Hullu kabbu, 937 ; 
Hulluvh, 1072; Huluparia, 520; 
Hdm, 140 ; Humez, 295 ; Hummatu, 
488. 

Hemeles Lepeles, 759, 1047. 

Hunase, 1066 ; Hundi, 1039 ; Hundi- 
bet, 201 ; Hung-hua, 277 ; Hum, 
908 ; Hunia, 748 ; Huni koku, 
139; Hunna, hunu, 710; Hura, 
1053 ; Hurali, 504 ; Hurgalu, 294 ; 
Hurrasa, 1044 ; Hurrea, 1107 ; 
Hurrial, 134; Hurriba, 133 ; Hw- 
saini, 1118 ; Hussi, 1052 ; Hulu 
paria, 520 ; Hyamaraka, 1131 ; Hyan, 
746. 

Hydrindigotin, 682. 

I 

lagra, 931. 

Ibex, Himalayan, 644, 743. 

Icha, 1121; Ichal, SS5 ; Iddali kalu, 
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762 ; Iddallu, 333 ; Ikam, 707 ; 
Ikar, 929 ; Ikh, ih, ikhari, ikshu, 
930 ; lla (Mackerel), 546 ; lla, 
ella-hura, 114; Hang-Hang^ 821; 
llavam, 521 ; lldyechi, 511 ; 
Ildyechi-ddne, 65 ; Ille, 198 ; Illipi, 
117, 120; Illupei, illupai, 116-7; 
llta, 103 ; llva, 59 ; Imphee (Sor- 
ghum), 929, 1041 ; In, 500 ; Inan, 
144; Into, 500; Inchi, 1139; /nc2, 915. 
Indaconite, mdaconitine, 23» 

Indarjau, 1131. 

Indian-grass Oil, 451. 

Indian Nut, 351. 

India-rubber, 383, 647-60. 

India-rubber Pig, see Ficus elastica. 
Indican, 682. 

Indieo, see Indigo. 

Indieollite, 563. 

Indiglucin, 682. 

Indigo (Indigofera), 49, 115, 447-8, 
660-85, 770-1, 955 ; . , . Assam (Stro- 
bilanthes), 1051 ; . . .White, 712, 
Indigotif^ 682 ; Indirubin, 68^ 
Indrdcdna, 251 ; Indrasana, Jndra- 
asana, 249, 252, 

Indra’s-food, 251-2. 

Indrdyan (Citrullus Colocynthis), 316 ; 

Indrayan (Cucumis trigonus), 440. 
Ingani, 762 ; In-ge-li, 546 ; Inguva, 
534; Inhame, 496; Inji, 1139; 
In-kohe, 500. 

Insects (Insecta), 685-6 (Economic), 
686 (Parasitic); see Diseases andPests. 
Iodine, 50. 
lonone, 458. 
loras, 132. 

Ipomcea, 686-8, 822, 1120. 

Jppa, 116-7 ; Irai, 204 ; Irakalli, 103 ; 
Irdo, 700 ; Ire, 655 ; IrevaUchinip- 
pdl, 554; Irhu, 116; Iroi, 732; 
Irojdppu, 926; Irpi, 116 ; Irul, 103. 
ISATIS tinctokia, 663. 
labadi, 991. 

Is0H.^]MTjM, 98, 115, 188, 694-5, 776, 
865, 868. 

Iser, 905. 

Isinglass, 542-3, 695. 

Iskil, 1049 ; Ismad, 72. 

Isonandra, 628. 

Isoprene, 649. 

Ita (Wild Date), 885 ; ltd, (Soap Nut), 
979; Itchumpannay, 885; IH 
jitengi, 484 ; Ivak-chdr, 48. 

Ivory, 695-9, 775. 

Iwara memadi, 555. 

IXOEA PARVIFLOEA, 190. 

Ixtle Fibre, 44. 

IzkMr, 461. 


Jacana, 134. 

Jack-fruit (Arto carpus integrifolia), 66, 
87, 94, 899. 

Jmonet, 623. 


Jade, Jadeite, 560-1, 716. ' 

Jddi, 1068 ; Jadu palang, 113 ; Jadvar,. 
20 ; Jadwar, 491 ; Jafra, 142 
Jdfran, 429; Jagala, 1044; Jaga- 
laganti, 499 ; Jaggery, jagara, jagra, 
170, 293, 361-2, 714, 928, 931^ 

952, 1111 ; Jaghi, 141 ; Jagni, 888 ; 
Jagya dumar, 538 ; Jahazi, 978 ;: 
Jai, 96 ; Jainamaz, 275 ; Jaiphal 
(Indian Walnut), 47 ; ... (Nutmeg),, 
791 ; J alalia, 1086. 

Jalap (Ipomcea Purg^, 686. 

Jalap, Indian (Operculina Turpethum),. 
822. 

Jdli (Cane), 202 ; . . . (Cassie Flower), 14 ; 

. . . (Filagree Screen), 715 ; ... (Gum 
Arabic Tree), 3; Jalla bet, 202 ;: 
Jalpai, 511 ; Jalyniar, 2 4; Jam,. 
526; Jdmabetud, 10(^; Jamdl-gota, 
437 ; Jdmdli, 1086 ; Jaman Plum,. 
625-6; 1005, 1109-11 ; ...(Pome- 
granate), 909 ;Jamana (Bird Cherry),. 
906 ; Jamani, 1110 ; Jamawar (Tex- 
tile), 1 125 ; .7 amba (Cannabis sativa), 
249 ; . . . (Guava), 907 ; . . . (Eruca 
sativa), 180, 184; Jambava, 52Q 
Jambho, 180; Jambiri, 326. 
Jambosa, 525-30. 

Jambu, jambul, 526; Jamdani (Textile),. 
618 ; Jamnapari, 745 ; Jamowa, 675 ; 
Jandgi, 555; Jandel, 96; Janexua,. 
54; Jangal ka pardngi, 911 ; JangaU 
murgh (Jungle Fowl), 134-5, 140 ; 
Jangi (Indian Hazel), 428. 

Jangli (=Wild) agar, 73 ; . . ,-alcrot, 47 ; 

. . .-baddm (Indian Almond), 1073 ; 

. . .-badam (Sterculia foetida), 1050 ; 

. . .-bhang, 226 ; . . .-bhindi, 629 ; 

• . . .-chi-ch6ndd, 1081 ; . . .-haldiy 

443 ; . . .-methi, 991 ; . . . pipUy 538 ; 

. . .-piydz, 1049 ; . . -suran, 65 ; 

. . . -takla, 288 ; Janhe, 868 ; Janjida^ 
262 ; Janthori, 755 ; Janumjan, 1143 ; 
Jao, 100. 

Japan Wax, 914. 

Jara, 915 ; Jardmkush, 462 ; Jardmld, 
887 ; Jarang-gigi, 543 ; Jarat, 142 
Jargadi, 392 ; Jargi, 1121 ; Jarhan, 
832 ; Jari (Cotton), 577, 581, 594 
... (Ficus religiosa), 538; Jariy 
Jerry (Indigo), 665; Jaria shora,. 
973 ; Jarikha, 882 ; Jaru, 1003 ;; 
Jarul, 701 ; Jarvo, 1003 ; Jdsavanday 
629 ; Jasha, 930. 

Jasminum, 820-1. 

Jasper, 562, 716. 

Jasta, 402; Jasund, 71; Jdsut, ^2^ ^ 
Jata, 405; Jaiuwiansi (Spikenard), 
792 ; Jatamansi, Indian (Cyperus- 
rotundus), 463, 466 ; Jai?) (Bamboo),. 
100 ; ... jatri (Ma e()*i*791 ; Jatiko, 
1121. 

Jateopba., 699-700, 1012. 

J atuka, 533 ; Jau, 116; Jauandra, 
1032 ; Jav, 640 ; Javandla, 1032 ; 
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Javasa, 720; Jave, 1121; Java 
godhi, 1084, 1099 ; Javi, 96 ; 

Jawdne, 296 ; Jawdshir^ 535 ; Jawi, 
96 ; Jawolum^ 134. 

Jay, Blue, 132, 139-40, 142. 

Jayd, 251 ; Jayanti, 987 ; Jaya-'pdla, 
jaypdl, 437 ; Jazugri, 71 ; Jegacihu, 
764; Jei, 96; Jeku, 486 ; Jelachi, 
1143 ; Jemuduy 531 ; Janappay 
janapa, 430 ; JenUy 128. 

Jequirity, 1. 

JaramaniSy 887^ Jarasayna, 906 ; Jen, 
192 ; Jarryy see Jari ; Jam, 1091. 
Jesuit’s Bark (Cinchona), 302-10. 

Jaihi (Cotton), 581; ... (Rice), 832 ; 

JewaVy 135, 141 ; Jawary y 1032. 
Jew’s Mallow, 405. 

Jkadicha-mitha, 48 ; Jhampiy 2 ; Jhan, 
1073 ; Jhijhinda, 1081 ; Jhara, 
824; Jharhariy 1143; Jhar-ha- 
namaky 48 ; Jhilma, 831 ; Jhingdy 
754 ; Jhinway 833 ; Jhirina, 22 ; 
Jhonkiy 392 ; Jhdto, 406 ; Jhulas, 
115; Jhungaray 843; Jhuty jhuto, 
jhdto (Jute), 406, 410 ; Jm, 249 ; 
Jibang, 1143; Jidi-mdmidi vittu, 
Jidi vdte, 65 ; Jigurana, 141 ; 
JilladUy 205 ; Jilli (Bamboo), 99 ; 
Jinjaliy jinjUy see Sesame ; Jinjiniy 
662 ; J insong ay 196 ; Jiotish-mati, 
292; Jirdy jiraka, jirana, 442; 
Jirdhy Jirhul, 294; Jitangi, 

484 ; Jitiy 774 ; Jivadali, 525 ; 
Jdbay 629. 

Job’s Tears, 392-8. 

Jody 1084; Jofuy 249; Jojo, 1066; 
Jo-kul, 785; Jom, 121; Jonaria 
(Wheat), 1087 ; Jondhala, 1031 ; 
Jdndhariyay 869 ; Jon-kliaVy 48 ; 
Jonnay 1031; Jonwa, 538 ; Jotia, 
100 ; Joviy 538 ; Jowa, 100 ; Jowari- 
hattiy 584. 

JudTy jowdr (Indian Millet), see 
Sorghum vulgar e ; Jw6Za, 463 ; J udi, 
581 ; Jugijugiy 132. 

JUGLANS, 700, 812. 

Juhiy 821. 

Jujube, 1143-4. 

Junala, 1132 ; Junah, 430. 

JuNCUS, 432, 461, 466, 776. 

Jungle Fowl, sQe Jangal-murgh. 

J ungra, 312; J unri, 1132; J unsong, 
526; Juriy 114. 

JuBiNBA (Himalayan Dhup), 821. 
Jurkanddlu, 161 ; Jusabar, 330. 

Jute, /wZa( Cor chorus), 405, 865, 868, 
924, 1027-8 ; . . . Amercan (Abutilon 
Avicenna), 2. 

Jutiliy 61 ; Jutta (Villebrunea), 164 ; 

Juvaniy juraniy 285 ; Juway 629. 

J yree Tea,.Ai^^37. 


Kaat-amunaky 699 ; Kabab-chim, 890 ; 
Kabaing, 293 ; Kdbdl, 884 ; Kabarra, 


264; Kabaung, 1051; iCa66ar, 463 ; 
jSra66w, 990 ; Kabonan, SSI ; Kdbri, 
276 ; Kabshingy 700 ; Kabud, 559 ; 
Kabutar, 134 ; Kdchy 489 ; Kachakra, 
1079 ; Kachan, 499 ; Kachang, 23 ; 
Kachara, 466 ; Kachcha shora, 973 ; 
Kachchiy 398 ; Kachhur, 449 ; Kach- 
kela, kach-kula, 787-8 ; Kachndl, 
kachnar, 121 ; Kachola, 489 ; Kachra, 
438 ; Kachri, 640 ; Kachu (Catechu), 
9 ; Kachu (Egyptian Arum), 398, 
788, 1140 ; Kachura, 444 ; Kadakai, 
1073 ; Kadalai, 295 ; Kadale, 1099- 
1100; ... (Bengal Gram), 295 ; 

Kadaliy 701 ; Kadami, 521 ; Kadhi, 
1034 ; Kadd^d (Lagenaria), 70 ;0 
Kadaty 429 ; Kadi, 1108 ; Kadli, 295 ; 
Kadsambal, 248 ; Kadu (Carda- 
mom), 512 ; Kadu (Squash G-oxird), 
441 ; . . .-khajur, 781 ; . . .-sirola, 

755 ; Kaduva-paly 531 ; Kaffd, 
855 ; Kaffrae-murich, 266 ; Kdfur, 
244 ; Kafuriy 893 ; Kagara, 930 ; 
Kagdia, kagdia-dhandor, ^28 ; Ka- 
ghutiy 487 ; kdghzi-nimhu, 326 ; 
Kagiri ranket, 651 ; Kagli, 9 ; 
Kagziy 26 ; Kahd, 445 ; Kahnami, 
583-4 : KahnOy 1087 ; Kahrub, 64 ; 
Kahruba, 1105; Kahu, 1072 ; Kahwah, 
364-5 ; Kaiar, 888 ; Kaida, 777 ; 
Kail (Blue Pine), 888 ; ... (Hima- 
layan Ibex), 743 ; Kaim, 538 ; 
KaimUy 121 ; Kaindal, 135 ; Kaing, 
777. 

Kainit, 771. 

Kaiyaniy 401 ; Kaji, 186 ; Kdjla, 141 ; 
Kajliy 937, 942 ; Kajra, 1051 ; 

Kdkachia, 191 ; Kakadi, kakdi, 
kakkarik (Cucumis utilissimus), 439 ; 
Kakari-kai, 438 ; Kakar-singi, 914 ; 
Kaka-tatiy 498 ; Kakhan, 479 ; 
Kakhiy 579 ; Kakkatdn-virai, 686 ; 
Kaknai (Cucumis sativus), 439 ; 
Kdknajy 1120; Kdkra, kdkrasingi, 
901 ; Kakriy kakur, kankur, see 
Kakadi 'y Kdkun, kakuni, 988, 1135 ; 
Kala-ala, (black-ginger), 1142 ; Kcda- 
bachnag, 21 ; Kalabandu, kalabol, 
59; Kalachiy 191; Kdld-dana, 686; 
. . . dhaturdy 488 ; . . . ganna, 936 ; 
Kalaha, 538 ; Kdld haldi, 443 ; 
Kalaiy 433 ; . . . , kali, (Quicldime), 
710 ; ... -ka-pattar (Limestone), 

710; Kala-jerahy -zarah, 283 ; kdld- 
jira, 811; Kalak, 99; Kalaka, 
270 ; KdlakadOy 1131 ; Kdlakdt, 
906 ; Kala katwa, 981 ; Kalakut, 
21 ; Kalamakk, 1118 ; Kdldmari, S9Q ; 
Kalambaky 325 ; Kalamaty 976 ; 
Kalama, 838 ; Kalamohra, 21 ; 
Kdld-mucha, 1031 ; Kala-nagkesar, 
311; Kalangariy 317; Kalango, 
255 ; Kalanguy 496; Kdla-nimak, 
kdla-nun, 56; Kalapa, Z60 ; Kala- 
pai, 295; Kaiar, 51 ; Kalarukh, 
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484 ; Kdla saka, 405 ; ... salajit, I 
873 ; ... shim, 248 ; . . . shira, shalfa, 
1001 ; ... -siris, 46 ; Kalath, 604 ; 
Kdld-til (Niger Seed), 625 ; Kala til, 
kala-Ul, (Sesame), 981, 983 ; Kala- 
titur, 134 ; Kala trumba, 532 ; Kala- 
wah, 742 ; Kalaw-hin, kalawthee, 
1067 ; Kala-zoun-si, 97 ; Kalbir, 
487 ; Kdlbondi, 1039. 

Kale, 182. 

Kalengi-cansjava, 249 ; Kalein, 191 ; 
Kalfah, 314-5 ; Kalhenyoh, 821 ; 
Kali, 1116; Kali, see Kalai', 
Kalia, 103 ; Kalichas, 275 ; Kali- 
dudhi, 441 ; Kdli-ghds, 463 ; Kdlij, 
135 ; Kali-jadi, *936 ; Kali-ha- 
chuna, 710 ; Kdli hi gagli, 399 ; 
Kdli hushal, 1087 ; Kali lara, 774 ; 
Kdli-munnu, 327 ; Kalinhah, 325 ; 
Kalinda, 316 ; Kalinga, 640 ; Kalin- 
gad, 317 ; Kalin, 271, 275 ; Kalinse, 
393 ; Kdli ring, 911 ; Kalivi, 270 ; 
Kdlhashundd, 288 ; Kalhastari, 629 ; 
Kalla ha^s, 100 ; Kallar, 767 ; Kalli, 
530 ; Kdlmeg, 69 ; Kalmi-sdh, 686 ; 
Kalmungil, 102 ; Kalo-bihhuma, 21 ; 
Kalon, 903; Kaldnji, 811; Kalpam 
(Hemp), 249 ; . . . (Substitute for 
oil), 27 ; Kalpayin, 499 ; Kdlun, 
1107; Kaluna, 833; Kaluwara, 498. 
Kamddh, SSZ ; Kamdkd, 780; Kamo:,- 
rakha, kamarangd, hamrangd, 97 ; 
Kamarkas, 189 ; Kambild, 755 ; Kam- 
bili-puch, 785 ; Kambu, 78, 603, 869 ; 
Kamela, kamala, 55, 755 ; Kamfer, 
24:^', Kamhyem, ; Kaminian, 1052; 
Kamld-riebu, 322 ; Kamma-regu, 94 ; 
Kamohi, 887 ; Kamrup, 1005 ; 
Kamugu, 83 ; Kamdn, 442 ; Kdmu- 
rdli, 326; Kan, 270; Kana, 929’ 
Kanahira, 249 ; Kdnagi, 791 ; Kanak, 
1082 ; Kanakaphdla, kanaka, 437 ; 
Kanal-myls, 140 ; Kanalu, 196 ; 
Kanaq, kands, 249. 

KanaraNut, 352. 

Kanbdr, 354; Kan-bhendi, 755; Kanch, 
563 ; Kanchan, 1005 ; Kanchana, 565; 
Kan-che, 930 ; Kanchwrai, 10 51; Kan- 
da (Onion), 58 ; ... (Tacca pinna- 
tifida), 116 ; . . . -godda, 65 ; Kandal 
kema, 534 ; Kdnddmiruga-mirattam, 
908 ; Kdnddr , ' ' 990 ; Kandeb, 
204 ; Kandiara, 276 ; Kandika, 
1144 ; Kandir, 249 ; Kandla, 121 ; 
Kandur, 902 ; Kangar, 1080 ; Kan- 
ghi, 2 ; Kangji, 537-8; Kdngni, 
988 ; Kangra, 1031 ; Kangu (Italian 
Millet), 843, 988; Kanha, 1072; 
Kanhlyem, 1051; Kanhya, 538; 
Kanja, \00 ; Kdnjika, 1108; Kan- 
jiram, 1051 ; Kank, 1082 ; Kankala, 
890; Kdnkar (Cassie Flower), 14; 

. . . (Lime), 608, 711 ; Kankura, 144 ; 
Kankutake, 554 ; Karili-kund, 116 ; 
Kanmar, 979 ; Kannuchi, 888. 


Kanoif, 630. 

Kanrai, 1051 ; Kdns, . 930 ; Kdnsa, 
401; Kdnsi (Saccharum spon- 
taneum), 930 ; ... (White Brass), 

402 ; Kant, 249 ; Kanta-dlu, 496 ; 
Kanta bans, 99; Kantaka, kantal, 
hanthdl, 94; kantala, 31; Kantali 
kakuri, 439 ; Kantali-kela, 787 ; 
Kanta-siris, 45 ; Kantemaih, 63 ; 
Kanthan, 486 ; Kantidri, 276 ; 
Kantosirayo, 15 ; Kanvi, 583-4 ; 
Kanyin (Spurgewc?rt), 47 ; ... 

(Dipterocarpus), 499, 501 ; Kan- 

yingok, 500. 

Kanyin Oil Tree, 501. 

Kanyoung, 501 ; Kanyun, 834 ; Kan- 
zaw, 116. ^ 

Kaolin, 330. 

Kaon, 988; Kaoria, 3; Kaparda, 989; 
Kapardaka-dhasma, 710; Kapasiya, 
629; Kaphitki, 164 ; Kaphle, khapli, 
1084, 1087 ; Kapi, 364 ; Kapieriet, 
144 ; Kapli,155. 

Kapok, 521, 571. 

KapH, 160 ; Kapti, 804 ; Kapur, 244 ; 
Kapurkachri, 776; Kar, karu, 
(Rice), 836-8 ; Kar, karar (Saf- 
flower), 276 ; Kara, 640 ; Karafs, 
72 ; Karail, 102 ; Karain, 902 ; 
Kar aka, 1073 ; Kdram (Carbonate 
of Potash), 48 ; Karam (Myrrh), 
400 ; Karampu, 527 ; Karan, 785 ; 
Karanfal, 527 ; Karangalli, 9 ; 
Karangi, 1066 ; Karang kunthrikam, 
248 ; Karanj-oske, 948 ; Karankusa, 
462 ; Karapu kongiliam, 248 ; Ka- 
rari, 141 ; Karaundd, 270, 1005 ; 
Karaung, 190 ; Karawya, 284; Kar- 
bo, 732 ; Karbuz, 437 ; Kar chi, 
640 ; Kardi, kardai, 276, 278 ; Kare, 

498 ; Karedha, 1073 ; Kare kabbu, 
937 ; Karekai, 270 ; Karel, 264 ; 
Kar eta, 991; Kari, 333; Karigo, 
317 ; Karijirigi, 811 ; Karikata, 
139 ; Kari manjal, 447 ; Kari-mara, 

499 ; Karim-polam, 1080 ; Karingi, 
1132; Karinthagara, 908 ; Kdrit, 
440 ; Karivana, 646. 

Kark, 102 ; Karka, 777 ; Karkach, 
963 ; Karkandhavu, 1143 ; Karkaya, 
1073 ; Karkom, 445 ; Karmabres, 
532 ; Karmah, 882 ; Karmai, 120 ; 
Karmaranga, 97 ; Kama nebu, 326 ; 
Karnipa, 930 ; Karoton, 490 ; Ka- 
roya, 284; Karparog, 1\17 ; Kar - 
pdsd-%, Kdrpdsi, 522, 570 ; Kdrpiira, 
244z ; Karra, 4^5 ; Karruwa, ZIZ. 
Karsh zaih, karshu, 911; Kdrsi, 7\0 ; 
Kartdl,10Z\; Kdrttu-kizhangu, 4S0 ; 
Karu, karuvelam, 3 ; Kama, kar- 
ruva, 310, 313; K^fa^Piaroi, 755 ; 
Karumbu, 930 ; Karun, kimu, 999 ; 
Karunai-kizhangu, 65 ; Karun- 
I gandan, 98 ; KarunkdU, karunthali, 

1 498 ; Karun-shiragam, 811 ; Karu- 
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umate, 488 ; Karv% HL7 ; Karvila, 

264 ; Karwat, 71 ; Karwa-tel, 183 ; 
Karwa~tu, 316. 

Kaa (Indian Hemp), 249 ; Kds (Sac- 
charum spontaneum), 930; Kdad, 

930, 1122 ; Kasai, hasi, ka-si, 392-3 ; 
Kasaile, 83 ; Kasa-jonar, 869 ; 
Kdsamarda, 288 ; Kasar, kasur, 

278 ; Kasaraka, 1051 ; Kasei, 393 ; 
Kaseru, 466; Kashfa, 17^; Kash- 
kdsh, 846 ; ffaskut, 402 ; Kasmal, 

130 ; Kdsmirajanmd, 429 ; Kdsdndi, 
kdsundd, 288 ; Kaspat, 532 ; Kassai- 
hij, 396 ; Kasser, 882 ; Kassumar, 

980 ; Kastura, 785 ; Kasturi-hhendi, 

629 ; Kdsumha, 276 ; Kasuria, 

466. • 

Kat, 365 ; I^ta, 1001 ; Katamhi, 553 ; 
Katdn (Cotton), 571 ; Katan (White 
Silk-Cotton), 521 ; Katanga, 99 ; 
Katappa, 1073 ; Katakanai, 843 ; 
Katdrd, 936 ; Kataria, 831 ; Ka- 
taridahooa mah, 880 ; Katausi, 99 ; 
Kateli, 577 ; Katevala, 31 ; Kath, 10, 

1 1 ; Katha, 8 ; Kdthdl, 94 ; Kathia, 
kathi, 1086, 1093 ; . . ..-dhendor, kath- 
sola, 29 ; Kathiya hhang, 254 ; Kathol, 

919; KatMn, 833 ; Kath-shim, 248 ; 
Kathu, 532 ; Kati (Cutch), 9 ; ... 
(Indigofera Gerardiana), 115; ... 
kardi, 278 ; Katila, katira, 1051 ; 
Klat'bl 'bsilatijf 578 ; JK.at %ll'apc%, 627 ; 
Katira, 95, 168, 1051; Katjang 

(Dolichos Lablab), 508 ; . . . (Ground- 
’ nut), 74 ; Kat-karang, 190 ; Kat- 
kari-muga, 1009 ; Katki, 405 ; 
Katkura, 1003 ; Katmanli, 121 ; 
Katsawar, 521 ; Kattal-ka-chuna, 

710 ; Kattan, 720 ; Katthia wala, 978 ; 
Katti mandu, 627 ; Kattra, 120 ; 
Kattu, 1072; ... kadei, 132, 140; 
Kdttulli, 1049 ; Kdttup-pepudal, 

1081 ; Kdttu-yelek'kdy, kdtu, 65 ; 
Katu-hhanga, 252; Katukarohini, 

640 ; Kdtvel, 440 ; Kdtydl, 124. 

Kaudd, 1049 ; Kauka, 102 ; Kauk- 
hnyin, 1039 ; Kaukhyi, 838 ; Kauk- 
nyin, 101 ; Kaukyin, 838 ; Kaula, 

441 ; Kaulanji, 1110 ; Kaulia babul, 

3 ; Kaundal, 1081; Kaung, 760; 
Kaur, 264 ; Kauri (Cluster Bean), 

449; ... (Shell), 989; Kaura-ro, 

114:; Kava, 364; Kavadi, 989 ; 
Kaval, 269 ; Kgvandala, 1081 ; 
Kaviang, 1053 ; Kavika, 526 ; Kavi- 
katti, 498 ; Kawa, 364 ; Kawa ule, 

102 ; Kawriya, 22 ; Kdyam, 534 ; 
Kayet, kyet, 651 ; Kayik, 743 ; Kay- 
inwa, 103 ; Kayu, 72 ; Kayur, 518 ; 
Kazu, l^i^JCea, 777 ; Kecara, 4:29 ; 
J^echu, 50o ; Kechuhang, 488 ; 
Kedari. chua, 63 ; Keersal, khersal, 
kiraal, 10, 11 ; Keiao, 902 ; Keiiri; 
888; Kejur, 885; Kekchi, 610; 
JfjCeAiwne Oil, 47 ; Kela,'lB7 ; Kekp 
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•Ant, 569, 610; Kelkel, 288 ; Kelon, 

. . ,-ka-tel, 291. 

Kelp, 60. 

Kelu, 291 ; Kelvaragu, 518 ; Kema, 
534 ; Kembu, 558 ; Kemp, 249 ; 
Kempu (Cutch Tree), 9 ; . . . (Eleusine 
coracana), 520 ; ... (Red Sorrel), 

629 ; Kenda, 188 ; Kendu, 499 ; 
Kenevir, kennip, kentyr, 249 ; Kengwa, 
101 ; Keonla, 320 ; Keori (Cedar), 
291 ; Keratin, 645 ; Keri, 161 ; 
Kermerick, 98 ; Kermes, 1054 ; Ker 
mor, 140 ; Kernani, 625. 

Kerosene, 454, 457, 812, 872-9, 1000. 
Kerow-simbi, 880 ; Kerra, 1051. 
Kertophortts Lberii, 628. 

Kersai, 392 ; Kerze, 708 ; Kesar, 429 ; 
Kesari, 838 ; Kesdri dal, 902 ; Keseru, 
1012 ; Kesu, 915 ; Kesur, 466 ; Ketgi, 
188 ; Kethe, 1008 ; Ketki, 31 ; Ketua, 
keva, kewi, 99 ; Ketuki, 777 ; Keun, 
720 ; Keura, keora, keori, 188, 777, 
821, 1133 ; Kevar, 518 ; ^evir, 520 ; 
Keyan, khabbu, 930 ; Keyini, kyeing- 
ni, 201 ; Khabium, 912 ; Khad, 
khadar, 767 ; Khaghal, 688 ; Khago, 
123 ; Khai-pok, 707 ; Khair (Cutch),. 
8 ; ... (Cymbopogon Jwarancusa), 

^ 462; Khajalya rog, 1117 ; Khajdr, 
115, 882 ; Khajuria, 937 ; Khajur ka 
bokla, khafur munj, 884 ; Khajuwa, 
564 ; Khaka, 1068 ; Khdkhas, 846 ; 
Khdkra, 189; Khali-7natan, 1127; 
Khalis, 1143 ; Kham, kham-dlu, 492, 
496 ; Khamdl, 885 ; Khamazora, 
1120 ; Kham-ldkh, 1053 ; Khamo, 
913 ; Khamrak, 97 ; Khand, 952 ; 
Khanda, 930 ; Khandahar iking, 535 ; 
KhandariLS, 1132 ; Khandu (Garden 
Pea), 903 ; Khandu (Kingfisher), 
1‘39 ; Khang, 102 ; Khangam khdr, 
113 ; Khanjak, 902 ; Khanpuri, 584 ; 
Khanr, 952; Khapli, 1084, 1087; 
Khdr, 113-4; Khdr a, 906; Kharak, 
885 ; Kharbuja, kharmuj, 437 ; 
Kharbuza, 269 ; Kharchu, 714 ; 
Kharda rog, 1117; Khdrek, 504; 

, Khareu, 911 ; Khdreza, 276 ; Khari, 
kharinun (Glauber’s Salt), 56 ; ... 
(Medicinal Clay), 330 ; — (Sugar- 
cane), 937; Khdri (Sodium Sulphate), 
51 ; . . ,-lani, 114 ; Khari-matti, 710 ; 
Kharjura (Wild Bate), ^^5 ; Khar- 
jura, 1044 ; Khark, 205; Kharra, 
330 ; Khdrtuma, 316 ; Khdr usara^ 
54 ; Kharya-mitti, 710. 

Khasa, 981 ; Khas-khas, 116, 462, 
686, 775, 778, 1106; Khassnih, 535 ; 
Khastila, 846 ; Khatta, 326 ; Khattu, 
715; Khau, 767; Kham, 461; 
Khayan, 1026; Khejijk, 1053; 
Khenda, 498 ; Khenti, 115 ; Kher, 
988 ; Kheri, 1086 ; Kheruya, 882 ; 
Kheadri, 507, 703, 829 ; Kheses, 618 ; 
Khesla, Q24 ; Kheu, 7'19; Khevmau, 
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538; Khilims, 275; Khira, 439; 
Khirni, 1131 ; Khirva, 915 ; Khnap^ 
99 ; Khoidai, 1053 ; Khoiru, 9 ; 
Khonch-bogla, 139 ; Khor^ khori- 
hhor, khor-ka-hhoT, 14-7 ; Khoibir, 
427 ; Khowa, khoya, 473-4 ; Khubani, 
905 ; Khud, 1060 ; Khuma, 1051 ; 
Khunbuty 14 ; Khund, 751 ; Khungi, 
deva, 578 ; Khuniy 269 ; Khuntiy 
674-6, 680 ; Khunuky 488 ; Khurdsniy 
625 ; Khuraty 742 ; Khurma, 882, 
885 ; Khurpakka, 74:2 ; Khurti, 449 ; 
Khushaby 115, 884 ; Khusro-ddrUy 60; 
Khyen-seingy 1139 ; Khyivy kir, 470, 
472, 475 ; Kiay 211 ; Kiahongy 779 ; 
Kiamoniy 526 ; Kiang, 1139 ; Kiariy 
264 ; Kibi hidaru, 102 ; Kich-chitich- 
kizhanguy 444 ; Kichriy 709. 

Kickxia elastica, see Funtumia elastica, 
655. 

Kief, 249 ; Kienki, kyinki, 163 ; 
Kikar, 2 ; Kiki, 915 ; Kikra, 311 ; 
Kily 575; Kilam, 73; Kilangu, 
1028 ; Kilar, 291 ; Kilataka, 470 ; 
Kilchia, 140 ; Kilkila, 139 ; KiHar, 
115; KilUy 141; KilUngUy 1049; 
Kilmora, 130 ; Kilonj, 911 ; Kila, 
710; Kiltas, 115; Kilu, 776; Kim, 
620, 758; Kimbu, kimu, 999; 

Kimriy 537 ; Kimti, 325 ; Kimukht, 
547 ; Kina-kina, 302 ; Kin-dur, 
kinif, 249. 

King-fish, 541, 

Kingfishers, 139. 

Kinnah, hinab, 249. 

Kino Tree, The true (Pterocarpus 
Marsupium), 189, 908; ... Bengal 
(Butea frondosa), 189. 

Kinton, 3ll ; Kiparoy, 144; Kirdmbu, 
527 ; Kiranda, 347 ; Kiranj, 988 ; 
Kiranti, 100 ; Kiraruga, 868 ; Kiras, 
kirdtk, 58; Kir ay, 114; Kirhut, 
317; Kirchern, 295; Kirfat-ed- 
ddrsiniy kir f ah, 314 ; Kiri, 293 ; 
Kirkin, 547; Kirkiria, 311 ; 
kirmaz, kirmddna, 347 ; Kirmai, 
1053 ; Kirmdldy kirmdri-owa, 93 ; 
Kironli, 204 ; Kirrari, 293 ; Kirs, 
249 ; Kirth, 398 ; Kirydt, kiryato, 
69 ; Kishdr kundur, 174 ; Kishmashi, 
1110 ; Kishta, 910 ; Kismis, kisumi- 
suchettUy 1112; Kisri, 142; Kittul 
Fibre, 170, 187, 286, 429; Kiydsi, 
316 ; Kizaz, 563; Kizhkdy-nelli, 887 ; 
Kloei, 144. 

Knapios, 249. 

Km’ss, 496 ; Knol-kkol, 182; Koa, 
1003; Kdbbari, 350; KoU, 182; 
Koch, 746. . 

Kochi A indica, 114. 

Kochinda nari-vengdyam, 1049 ; Koda, 
\04; Kodam, kodo, kodod dhan, 
868 ; Kode, 518 ; Kodi, 686 ; Kodi- 
mun-dirrip-pazham, 1112; Kodi- 
puUu, 457 ; Kodmurki, 1,131 ; Kodon, 


519, 845, 868 ; Kodra (Eleusine 
coracana), 161, 197, 518, 835 ; . . . 
(Paspalum scrobiculatum), 868, 871 ; 
Kodu (Cyperus corymbosus), 466 ; 

(Lagenaria vulgaris), 700 ; 
KodzOy 186. 

Koel, Indian, 133. 

Koelo, 333 ; Kogar (Holarrhena), 640 ; 
Kohala (Barley Alcohol), 1043-4 ; 
. . . (Pumpkin), 441 ; Kohi, 133 ; Kohi 
bhang, 256; Kohila,ff4ZZ. 

Kohl-rabi, 182. 

Kohumba, 780 ; Koia-pipali, 113 ; 
Koir, 9 ; Koiral, 120 ; Kokdhdlarz 
(Mica), 781 ; Kokah, 136 ; Kokam, 
kokum Butter, 479, 553, 812 ; 

Kokha, 981 ; Kokko, 45 ; - Kokku, 

139 ; Kokwa, 101 ; Kdi (Bee), 124 ; 
K6l (Walnut Tree), 700 ; Kola 
kende, 546 ; Kolan, 889 ; Kole- 
roga, 87-8 ; Kolhena, 833 ; Koli, 

140 ; Kolidr, 120-1 ; Kolijdna, 60 ; 

Kolisha, 547 ; KoUssura, 1003 ; 
Kol-jen, 124 ; Kolsa, 333 ; Kolsa- 
ka-pathar, 762 ; Kom, 95 ; Kombu- 
pudalaiy kommu-potta, 1081 ; Kom- 
buthem, 124 ; Komri, 140 ; Komunkus, 
890; Kdn, 95; Konam,' 545-7; 
Kondeh pitta, 142; Konegi, 123; 
Kong, 429 ; Kongki (Himalayan 
Cherry), 907 ; ... (Marking nut 

Tree), 981 ; Koni, 988. 

Konopj, konople, 249. 

Konraik-kai, 287 ; Koomlah Pine, 67. 
Kopra, see Copra. 

Kora (Setaria), 988 ; Korah, {Corah) 
Silks, 1014, 1024-5 ; Korai, 465, 
467 ; Kora-kdnda, 59 ; Korak-bet, 
201 ; Korala, 120 ; Korani, 902 ; 
Korattai, 1081 ; Koreki-jhar, 465 ; 
Korkkar, 249 ; Kosa (Water-vessel), 
402 ; ... (Saccharum spontaneum), 
930 ; Kosen, 393, 396 ; Kosha, 406 ; 
Koshtd, 406 ; Kosi, 739 ; Kossa, 89 ; 
Kostum, 980 ; Kosum, kosumba 
(Schleicher a), 980 ; Kosutteni, 128. 
Kotamalliy 427; Kotanpam, 1082; 
Kot-araluy 547 ; Kotass, 733 ; Kote 
(Bees’ Dammar), 128 ; Kothamira, 
427 ; Kotian, 627 ; Koto (Pinus), 
889 ; Kotoha, 99 ; Kottai, 65 ; 
Kotteiy 915; Kotu, 532 ; Koug 
kuombi (Bixa), 142 ; Koushikaha, 
400; Kovaria, kowaria (C sia 
Tora), 288 ; Kovidara, 121 ; Kowri, 
kaoria (Acacia arabica), 3 ; Koya, 
1066; Koyelah, koyala (Co^), 333. 
Kraidone, 204 ; Kraipang, 201 ; Kra- 
muka, 83; Kreu, Qll ; Kring, 202. 
Krios, 295. 

Kris, 405 ; Krishna-jirka, 283; ... 
mirtika, 327 ; . . .-tel, kaia-Ul, ; 
Kriss, 493 ; Krits, kritz,4t04. 

Kroton, 915. 

Krowai, 311; Krumbal, 538 ; Kshard, 
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56 ; Kshdri Idvana, 57 ; Ksumd, 
720-1. 

J^uaka neshasteh, 773 ; Kuar^ 640 ; 
Kudri, 832 ; Kuarpuria, 446 ; Ku- 
bara, 83 ; Kubra, see Kunddlu ; 
Kubyaham, 1080 ; Kuca, kusa, kasa, 
251 ; Kuch 644, 746. 

Kuclierebs, 295. 

Mluchkdry 746 ; Kuchld, 1051 ; Kuda 
(Conessi Bark), 640 ; ... (Garden 
Pea), 903; (Jaman Plum), 

526 ; Kuddia khdr, 171 ; Kudoly 
kempa (Cicer), 295 ; Kudar (Dio- 
spyros montana), 499 ; Kuhar (Sand 
Grouse), 134 ; Kuhila, 29 ; Kujari, 
292 ; Kukf kukan (Dates), 885 ; 
Kukad~%el, 755 ; Kukarphali^ 926 ; 
Kukndr^ 84S, 847 ; Kukri (Melon), 
439 ; ... 1132 ; Kukur~alu, 493 ; 

Kukydn, 882. 

Kul, 1143 ; Kula~dammar (Canarium), 
248; Kulat, 504; Kuldwan, 902; 
Kulese, 393 ; Kuli begun, 1027 ; 
Kdlinjdn, 60 ; Kulja, 746 ; Kulliada, 
128 ; Kulla-kiih, 538 ; Kullu (Dios- 
corea), 496 ; Kulluk, kulna, 101 ; 
Kulnar, 716 ; Kulon, 902 ; Kulthi, 
kurthi-kalai, kurti (Dolichos), 504, 
871 ; Kultu, 532. 

Kum (Tragacanth), 95 ; Kumad, 930 ; 
Kumal, 1 ; Kumdri, 59 ; Kumba 
hdr, 838 ; Kumbala, 441 ; Kumbi, 
kumbir (Careya), 269, 1005 ; Kum- 
bulukay (Erythroxylon), 525 ; Kume- 
riah, 697 ; Kumhrd, 130 ; ICdm- 
kuma, 755 ; Kumla (Cratseva), 429. 

Kumnael (Caraway), 284. 

Kumpta, 584 ; Kumra, 441 ; Kidmia, 
16 ; Kumtia, 18 ; Kuncuma-peaalu, 
879 ; Kund, kurkund (Boehmeria 
nivea), 144; Kunddlu, kubra (Gir- 
ardinia), 161 ; Kunddnuga, 700 ; 
Kundctpula, 120 ; Kundi, 736 ; Kun- 
dol, 121 ; Kundrikam, 248 ; Kundur, 
174 ; Kundur-rumi, 902 ; . . . Kundur 
unsa, 174; ... zakar, 174; Kungi- 
liyam, 1105; Kungu, 845; Kungum 
manu, 429 ; Kunj (a design in shawl- 
weaving), 1127 ; Kunj ad, kandur 
{Pistachio Nut), 902 ; . . . (Sesamum), 
981 ; Kunkudu, 979 ; Kunkuma see 
Kurkum ; Kunnadi, 563; Kun- 
pyaung, 1039 ; Kunro, 913 ; Kunai, 
83 ; Kuntali, 128 ; Kuntela, 787 ; 
Kunti (Coesalpinia digyna), 192 ; - . . 
{Dammar Bee), 128; Kunurakkam- 
pishin, 174; Kunyoe, BQl ; Kunzad', 
902 ; Kupak, 133. 

Ktjperos, 466. 

Kuppal, 55 ^^mS^ppi, 887 ; Kurag'd- 
mangjal, i42 ; Kurai, 466 ; Kura- 
kan, 518; Kurdl, 121; Kura 
paaupu, \ Kurang, lli ; Kurhi, 
1031. 

ICurchi Bark, 640» 
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Kurgul, 160 ; Kurku (Banyan Tree), 
537 ; ... (Mallotus philippinensis), 
755 ; Kurkum, kunkuma (Crocus), 
429 ; Kurkund, see Kund ; Kurk 
uzum, 1112; Kurmang, 121; Kur- 
pura-silasit, 716 ; Kurra, 640 ; Kur- 
suwhulle-pullie, 880 ; Kurthi-kalai, 
kurti, see Kulthi ; Kurtum, 276 ; 
Kuru, 405 ; Kurumba, 748 ; Kuru- 
mia, 270 ; Kurund, 428 ; Kurundu, 
313 ; Kuruvakumara, 525. 

Ktis, kaaa, kuca (Saccharum sponta- 
neuin), 929-30 ; ... (Silk, Arab.), 
994 ; Kusharta, 498 ; Kushiar, 930 ; 
Kushm-dru, 905 ; Kushniz, 427 ; 
Kushu, 910; Kusi, 498; Kusturi, 
14 ; Kusubi, 276 ; Kusum, kusumbo, 
kuaumba, kusumbyachi (Carthamus), 
276, 278 ; Kuaumb (Schleichera), 
980 ; Kuswar, 935 ; Kuswari, 1003. 

Kut (Saussurea), 821, 980 ; Kutaja 
(Holarrhena), 640 ; Kute, 9 ; Kutela, 
kuthi (Carthamus), 278 C Kuthi- 
rekai, 1026; Kutia, 1143; Kutildl 
(Daphne oleoides), 486 ; . . . (Witha- 
nia somnifera), 1120; Kutili, 547; 
Kutino, 99 ; Kutki (Panicum miliare), 
845, 869 ; Kutn, 571 ; Kutra, 518 ; 
Kutu, k'u-tu, 211 ; Kutuka, see 
Kutaja ; Kutun (Gossypium), 571. 

Kuva (Curcuma), 444 ; Kuva mavu, 
773 ; Kuvdra, 59 ; Kuwdra, 449 ; 
Kuyaungwa, 103 ; Kuza khand 
(Sugar- candy), 953 ; ... miari 

(Egyptian Sugar), 952 ; Kuzbarah, 
427 ; Kuzburai, 276; Kwar (Vitis 
vinifera), 1112; Kyakatwa, 99; 
Kydn, 930 ; Kyankchin, 61 ; Kya- 
ihaung-wa, 100 ; Kyauk-pauk, 742 ; 
Kyauktwin, kyaukchaung, 951 ; 
Kyaung-wa, 104 ; Kyay-gyot, kyay- 
ta-ma, 141. 

Kydia, 952. 

Kyeinga, 202 ; Kyeit, 393 ; Kyello, 
kyelowa Bamboo (Dendro calamus 
Brandish), 101 ; Kyetmauk, 793 ; 
Kyetpanng, 659 ; Kyetau, 915 ; 
Kyaoor, kaaeru, keaur, keahur (Scir- 
pus Kysoor), 466 ; Kyun (Tectona), 
1068 ; Kywai, 732. 

L 

Laba (Bauhinia), 120-1 ; Labang, 627.' 

Labeo (Kalban Fish), 542, 544-5. 

Ldb-guraniya (Dark Purple Yam), 
493 ; (Dolichos Lablab), 508, 

-10. 

Laburnam, Indian (Cassia Fistula', 
287. 

Ldc, Idkh, (Tachardia lacca), 93-4, 
200, 447, 537, 777, 106V66, 1144; 
... Button, 1061-2 ; . . . Dye, 447 ; 
... Garnet, 1061-2 ; . . . Seed, Stick, 
1060. 

Lao Tree, 980. 

7 
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Lacca, lacca Sumetri, ktchetta^ laka, 
see Lac. 

Lacha (a quality of Saffron.), 430. 
Lachnosterna (Cockchafer), 387- 
Lacquer- work (Burmese), 779-80 ; Lac- 
work (Indian), 1063-4. 

Lada, 891, 896 ; Lddu^ 323- 
Lady’s Fingers, 631. 

Lagenaria, 440, 700-1. 
Lagerstbcemia, 701, 1005. 

Lagh, 688 ; Laghu, lauha, 72 ; Laghune, | 
486 ; Lahar, 196 ; Ldhi, 1037 ; | 
Lahra, 869 ; Lai-haJc, 183 ; Lajward, 
561. 

Ldkh, see Ldc ; . . . (Lathyrus sativus), 
601, 703-6, 1037 ; Lakhar (Rhus), 
914 ; Lakhiya (Borax), 172 ; Ldkhdri 
(Lathyrus), 704 ; Lakkos chromatinos 
(of the Periplus), 1054 ; Ldkshd, 
Idkshd-taru, see Lakh ; Lakucha, 94 ; 
Lai (Ruby), 558 ; Lai ganna (Sugar- 
cane), 936 ; Lalai, 45 ; Lalakie, 144 ; 
Ldl am^dri (Rozelle), 629 ; La-lawa 
(Musk-deer), 785 ; Lal-berela, 991 ; 
Lal~bethi, 293 ; Ldl-bherenda, 700 ; 
Lal-bhopali, 441 ; Lalchumi, 204 ; 
Lal-devddr, 294 ; Ldlindrdyan, 1081 ; 
Lalio (Cotton), 584 ; Ldlkd, 518 ; 
Ldl-khair, 9 ; Lal-marcha, 265 ; 
Lalsag, 62 ; Lalshakar (Country 
Sugar), 952 ; Lama, 121 ; Lamai, 
124 ; Lamajjaka, 462 ; Lameb, 98 ; 
Lamjak, 462. 

Lamp Oil, 358, 625, 860, 876, 916, 986. 
Lamshing, 888 ; Land, 113-4 ; Lana 
hatu, 456; Lanan, 114; Ldnang, 
1116; Landibe, 200. 

Landolphia (Rubber), 657, 649. 

Lang, 598, 704 ; Langa, 627 ; Lani, 
113-4; Ldning, 1112; Lanka, 4:d\ ; 

, . . sij, 531. 

Lanquas (Javan Galangal), 60. 

Lap^het, see Letpet. 

Lapis Lazuli, 561, 663, 716. 
Lapongdong, 1053. 

Lapobtea, 162, 924 

Lapai, 1137; Lapta, 962; Ldr, 439; 

Laranga, 320. 

Lard, 701-3, 752, 812-4. 

Largd, 914 ; Ldr-kdna, 903 ; 

Larks, 132-3, 136. 

Lasan, 58 ; Lasania, 562 ; Laser, 533. 
Laserpitium (Asafetida), 633. 
Lasiococoa symphyllijepolia, 190. 
Lasiosiphon bbiocephaltjs, 546. 
Lasniydn, 562 ; Las si, 475 ; Lot, 201 ; 

Lata kasturikd, 629 ; Latang, 101. 
Laterite, 61. 

Lathyrism, 705; Lathyrus sativus, 
300, 507, 598, 601, 703-6, 902, 1037; 
Lati-am, 660 ; Lationj, 60 ; Latkan, 
142; Latni, 177; Latri, 703; 
Lauki, 700. 

Launba, 1091. 

Laung, 527. 


Laurel (Maqhilus odoratissima), 1009. 

Ldvana, 963 ; Lavanam, 963 ; Ldvan- 
chd, 1106 ; Lavandon, 60 ; Lavanga, ‘ 
lavinga, lawang, lawanga (Clove),. 
527 ; Lavanga (Cinnamon), 313 ; 

. . . patte, 311. 

Lawsohia, 821. , 

Layo~gundli, 842. 

Lead, 402. 

Leaf, Indian, 313. 

Leather, 632 ; ... Sambar, 639. 

Lebleb, see Lablab, 50B. 

Lecantum (Coccidae), 229, 386. 

Leek, 58. 

Leha, 195; Leik-kyae, 1079; . . .-pyen- 
won, 1079; Lein, 720; Lelin, 125. 

Lemon, 325; ...Oil of, 327. 

Lemon Grass, 457-9 ; . Edible, 459- 
60 ; ... Oil, 457, 821. 

Lentil, 708, 726. 

Lendha, 869. 

Leopard, 632. 

Lep (Plaster), 95 ; Lepi (Rice), 829- 
30. 

Lepidolite, Lepidonelane (Mica), 781. 

Leppett, see Letpet. 

Leptoptilus nuBius (Adjutant), 140. 

Lesu (Ficus elastica), 651 ; Letekd, 
783 ; Letkop, 1050 ; Letpan, 168 ; 
Letpet, Leppett, Lup^het (Tea), 235-6 ; 
Lettok kyi, 640 ; Lettouk thein, 1132. 

Leucas Cephalotes, 483. 

Lewa, 856 ; Li (Pear), 910 ; Liasada,, 
755 ; Libu (Sour Lime), 326. 

Lieu ALA Peltata, 500. 

Lignum-vitce, 484. 

, Ligusticum (Ma^^osan ferment), 759. 
j Ligustbum Roxburghu, 1047. 

Likh, 140 ; Likh-ar-u, 906. 

Lilac, Persian, 780. 

Lim (Blue Pine), 888 ; . . . (Moulmein 
Cedar), 290. 

Lima or Duffin Bean, 880. 

Limanza, 888 ; Limba, 780 ; Linibarra, 
781 ; Limb'd, 325 ; Limch, 114. 

Lime, Carbonate of. Limestone, 709- 
10, 712, 771. 

Lime, Sour, Limetta, Sweet, 326. 

Limonene, 284. 

Limonum (Lemon), 325. 

Limpdka, 326. 

Linen, 721-5, 868. 

Linga potta, 1081. 

Linnet, Indian, 133. 

Lino, 720. 

Linoleum, 282, 814. 

Linon, 571, 720-1. 

Linseed and Oil, 719-21, 725-31, 741, 
770, 812, 817, 924, 1097. 

Linu, Linum, Linum ubitatissimum 
see Linseed. 

Lipiah, lipic (Villebrunea), 164. 

Liquid AMB AR obientalis, 61. 

Liquorice, Indian Substitute, 1. 

Litchi, lichi (Fruit), 793. 
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Tddf 169 ; Tadagunny^ 1107 ; Tada- 
miri, 890 ; Tadhal, 258 ; TaduUya, 
63,* Tag, 430, 1116,* Tagara, 123; 
Taggar Wood, 74 ; Taguna, 496 ; 
Tai, 498; Taila, 982; Tairi, 194; 
Tajf tajpat, Zll ; Tak, 473 ; Takhva, 
439 f Taki, 121 ; Takoli, 484 ; 
Takpa, 131 ; Takpo, 906 ; Takra, 
470 ; Taksor, 1073 ; Tal (Gmgelly), 
869, 981 ; ... (Palmyra Palm), 169 ; 
Tala, tali, 428, 931 ; Talagu, 102 ; 
Talaguwa, lC3 ; Talai, 777. 
Talaing Milk Creeper, talaingzok, 
658, 

Tala hiriya, 74. 

Talc, 1049. 

Tali (Sosewood), 484 ; ... (Pala- 

quium polyanthum), 628 ; . . . (Silk- 
worm disease), 1001. 

Talia, 21. 

Talipot Palm, talip-panai, 428. 

Tdli safeda, 485; Talispatri, 311; 
Talia (Bermuda Grass), 463 ; ... 
(Indian MiUet), 1031 ; T alias, Tallo, 
398. 

Tallow, 701-3, 812-4, 819 ; ... Mala- 
bar, 1105 ; ... Piney, 1105 ; . . . 

Tree, .Brindonia, 553 ; ... Tree, 
Chinese, 979. 

Talsans, 171 ; Talum, 188 ; Tama 
(Bamboo), 101 ; Tdmd (Copper), 
401 ; Ta-ma (Hemp), 249, 251 ; 
Ta-ma-ka, 780 ; Tamdl, 555 ; Tamdld, 
311 ; Tamalan, 484 ; Taman, 701 ; 
Tamara, 882 ; Tamar ak, 97 ; Tamare- 
Hindi, 1066. 

Tamarind Pish, 540-1, 547. 

Tamarind Tree, 548, 1066. 

Tamarix, 116, 188. 

Tamarta, 97 ; Tdmbada, 909 ; Tambrut, 
70 ; Tamhul, 83 ; Tdmhuli, 891 ; 
Tamidelu, 518. 

Tampico Pibre, 44. 

Tdmra, tanhdh, 401 ; Tdmra-valli, 
926 ; Tanach, 485 ; Tanaung, 15 ; 
Tanaur, 1112; Tanbin, 170; Tan- 
dan, 1118 ; Tandi, tandra, tani, 
1072 ; Tandi sura, 465 ; Tandula, 
824 ; Tandus, 317 ; Tan-ei-tsai, 
294 ; Tang, 910 ; Tangar, 172 ; 
Tangedu, tanghedi, 289-90 ; Tan- 
grol, 743 ; Tdngun, 988 ; Tdnhdri, 
901. 

Tania, 398. 

Tanka, 936 ; Tan-kana, tankankhdr, 
tankar, tinkar, 171-2 ; Tankir, 
444 ; Tannah, 327 ; Tan-sala, 561 ; 
Tantosi, 484 ; Tan-wet, 752 ; Tapa- 
cloth, 186. 

Tapioca, 4' ^. 7 66. 

Tar : Coal,'='Wod, 344, 888, 890, 1070. 
Tdr (Edible Date), 882 ,* . . . (Mars- 
denia Boylei), 774 ; ... (Yam), 496 ; 
. . . Pibre (Palmyra Palm), 170. 
Tara (Edible Date spathe,) 884 ; . . . 


(Talipot Palm), 428 ; . . .-water, 884 ; 
Tarai, 103 ; Tara mira (Radish), 
912 ,* Tara-mira (Rocket), 180 ; 
Tara-moni, 180 ; Tar-hagla, 140 ; 
Tarhuj, 437 ; Tarbuza, 316 ; Tdr- 
charvi, 979 ; Tare, 1072 ; Tdri 
(Palm-wine), 170, 361, 757, 760, 
886, 932, 1043, 1046. 

Tari (Indian Almond), 1073 ; Tari 
or teri (Sappan-wood), 192, 194 ; 
Tarigh, 988; Tdri-kd-sirkah, 1109; 
Tarkakdi, 439 ; Tarla, 407 ; Ta7'- 
mus, 316. 

Taro (Egyptian Arum), 398 ; . . . 
(Galangal), 60. 

Taroi, 754 ; Tarotd, 288-9 ; Tar- 
rhyak, 142 ; Tarro, 398 ; T array 
Silk, 1009 ; Taru, 888 ; Taruka, 
780 ; TaruJco, 60 ; Tarum, 188 ; 
Taruni, 59 ; Tarwar, 289 ; Tds, 132, 
140 ; Tdsar, Indian, 701, 756, 1002, 
1073, 1144; ... Chinese, 1005 ; 

Tsar-muga, 1009 ; Tashdfr.l-sidr, ta- 
sMdri, 160 ; Tasle, tasle mentog, 
172 ; Tdt, 406, 411 ; Tataur, 93 ; 
Tatrak, 913 ; Tatri, 914 ; Tatti, 
(Screen), 188, 775 ; Tattur, 489 ; 
Taung-ong, 91 ; Taungthale, 552 ; 
Tavakhira, 444 ; Tavakshird, tavak- 
kshira, 110; Tavaksha, 773 ; Ta- 
vaahi, 439 ; Tavir, 555 ; Tavkil, 
773 ; Tdwah (Red Clay) 535 ; Taw- 
but, 499 ; Tawpwesa, 999 ; Taio- 
thidin, 755 ; Tayau, 531 ; Tayaw 
hayaw, 74: ; Tazaung, 530 ; Tazias, 
30 ; Tchongtay, 538. 

Tea, 209, 523, 812, 815. 

Teadoug, 889. 

Teak, Bastard (Butea frondosa), 189. 
Teak Tree (Tectona grandis), 1068. 
Teakah, 49 ^ 

Teal, 134. 

Tebu, tabu, 930. 

Tectoka, 1005, 1068-72. 

Tedlapdl, 1131 ; Tegu, 1068 ; Tehr, 
644 ; Tein-nyet, 194. 
Teinostachytjm, 104. 

Tejpdt, 311, 1110; Teka, tekku, 1068; 
Tekdtd sij, 530 ; Tehr eng, 247 ; 
Tekserah, 103 ; Telia babul, 3 ; ... 
-garjan, 500 ; . . ,-tuma, 15 ; Teli 

barua, 100 ; Telinga-china, 1005 ; 
Tella’-chettu, tella kwiya, 531 ; ... 

onaddi, 1072; ... pal, 1132; 

Tellapatti, 584; Tella-tuma, 15; 
Temaetam, temamera, 707 ; Tem- 
bhurni, temru, 498-9 ; Tembul, 
891 ; Ten (Pig), 637 ; Ten (Honey), 
128 ; Tendu (Ebony), 498-9 ; 
. . . (Melon), tendus, 317, 441 ; Tenera 
arundo, 931 ; Tenga, 350 ; Tengah, 
293 ; Tennai, 988 ; Tensi, 317 ; 
Teaka, 255; Teora, 704 ; Teori, 
822. 

Tephbosia, 225, 663, 
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Tt'por, 555 ; Terai (Sheep), 749. 

Terebinth Tree, 902. 

Terem, 398 ; Teri, 194. 

Terminalia, 49, 89, 251, 498, 756, 887, 
1003, 1005, 1007, 1047, 1072-6. 

Terrahf 1009. 

Terra Japonica, 10. 

Tern, 1113; Tester, 1003. 

Tbstxjdo elegans, 1080. 

Tesu, 189 ; Tetia-garjan, 499. 

TeTBAZnTTHERA MOKOPETAIiA, 1010. 

Teturl, 990 ; Thdbyebyu, 526 ; Tha- 
dunbyu, 986 ; Thagwa, 439 ; Thaihar, 
448 ; Thaihwa, 100 ; Thaihwdba, 
104 ; Thainhan, 628 ; Thakhwa- 
timwey, 438 ; Thalay (Screw Pine), 
777 ; ... (Soap-nut Tree), 979 ; 

Thale (Paper Mulberry), 186 ; Thole 
(Pomegranate), 909 ; Thali, 979. 

Thaeictrum eoeiosum, 405. 

Thalorinova, 742 ; Tham, 99 ; Thamaga, 
780 ; Thame, 98 ; Thameng, 644 ; 
Tha~me^gut, 554 ; Thdna, 160 ; 
Thanattaw, 553 ; Thonhayo, 326 ; 
Thandai, 258 ; ThanhoU, 428 ; Than 
kudi, 132 ; Thansa, 889 ; Thanu- 
wen, 444 ; Thanzott, 640 ; That, 
743 ; Tharra (Bricks), 329 ; Thasa- 
dor am, 525 ; Thdwi, 1121 ; Thayet, 
764. 

Thba, see Camellia. 

Theet-men, 30 ; Theg, 464 ; Theh, 210 ; 
Theiwa, 100 ; Thelli, 248 ; Them- 
honwo (== Ship’s Cotton), 589 ; 
ThengUo, 528 ; Thenpinna, 350 ; 
ThetUa kyn, 930 ; Thi-din, 142 ; 
Thilla, 74 ; Thillaymaram, 531 ; 
Thin (Margosa), 780 ; ... (Clino- 
gyne dichotoma), 775 ; Thinban, 
629 ; Thinhaw-kyetsu, 699. 

Thistle, 31- 

Thitcha, 700 ; Thitchaho, 311 ; Thit- 
chanknwe (Willoughbeia), 660 ; Thit- 
kado, 290 ; Thitkya, 498 ; Thit- 
kya-bo, 311 ; Thitsein, 1072 ; Thitsi, 
779 ; Thoddgatti, 484 ; Thodapga- 
puUu, 187; Thodi-pera, 124^ ; Thoja, 
538 ; Tholkuri, 646 ; Thor (Pigeon 
Pea), 196 ; . , . (Plantain, inner por- 
tion of stem), 789 ; . . . (Spurgewort), 
530-1 ; Thord egalu, 124 ; Thorla- 
gunj, 25 ; Thosh, 744, 747. 

Thread Blight, 229. 

Thrips, 680. 

Thrushes, The Black-throated Laugh- 
ing, White-crested Laughing, 132-3. 

Thstoriyd, 110 ; Thum, 58 ; Thun, 
936; Thur, 196; Thus, 174; 
Thuvar, 531. 

Thyme, 245. 

Thymene, Thymol, 285. 

Thyrsostachys siamensis, 104-5. 

Tibhu hittong herdbu, 935 ; . . . 

cappor, 935 ; Tihhu cldm, 935 ; 
. . . tilur, 935 ; Tibr, 565 ; Tibu Uut, 


935 ; Tidhdra, 530 ; Tidki, 581 ; 
Tie-thie, 537 ; Tiffina, 581. 

Tiger, 632 ; . . . Milk Tree, 74 ; . . .-nut, 
465. 

Tihon, 248 ; Tifflna (Cotton), 581 ; 
Tikadi-moti, 451 ; Tik-hit-zim, 880 ; 
Tikhar, 773 ; Tikhari (Cymbopogon 
Martini), 451 ; Tikhi, tiqui, 310 ; 
Tikhur, 443-4 ; Tikka, 78 ; Tikor, 
443; Tikta Idu, 700; Tikto-shak, 
429 ; Tikuri, 822 ; Til, thili (Munj), 
929 ; ... (Ginjelly),®^z7«, 279, 281, 
601, 603, 625, 741, 812, 816, 981-7, 
1035 ; Tilai, 74 ; Tilak {munj flower), 
930 ; . . . (red paste), 25 ; Tilakata, 
259 ; Tilangsa, 911 ; Tilaparni, 909. 
Tiles, 328. # 

Tili, 102 ; Tilia, 23 ; J'iliakachang, 
20 ; Tilia, 565 ; ... (Blinding 

Tree), 531; Tilli, 1120; TUmin, 
981 ; Tilon, 930 ; Tilur, 140 ; 
Timber i, 498 ; Timmue, 890 ; Timu- 
khia, 270; Tin (Vetiver), 1106; 
Tin, 402, 1077-9. 

Tincal, 172. 

Tindisa, 631 ; Tindu, 441 ; Tinduki, 
498 ; Tinga, 115 ; Tinkdl, 171. 
Tinstone, 1077. _ • 

Tintiri, tintul, 1066 ; Tinwa, 101 ; 
Tinyu, 888-9 ; Tippili, 891 ; Tir, 
981 ; Tirbo, 777 ; Tircorai-kalai, 
881 ; Tiria, 102 ; Tirukalli, 531 ; 
Tisi, 720-1 ; Titd, 405 ; Tita- 
jhingd, 755 ; Titak, 317 ; _ Titar, 
133 ; Titi nigala, 99 ; Titni-Mr, 
1144. 

Tits, 132. 

Tiura, 704 ; Tivar, 98 ; Tizhd, 296 ; 
Tkeng-hia (Chinese for Clove), 528 ; 
To, 933. 

Tobacco, 55, 58, 793-811, 949, 1037. 
Tob CO, 264. 

Toddy, 92, 353, 760, 776, 780, 840, 
929, 1046, 1111. 

Togari, 196. 

Togari Wood, 783. 

Togri, 123; Tohri, 822; Toka, 1093 ; 
Tokay, White, 1114; Tokdar, 140 ; 
. . . sohan, 134 ; To-kesun, 1049 ; 
Tolli, 104 ; Tomagi, 396 ; Tongschi, 
888 ; Tongus, 774 ; Tonham, 1051 ; 
Tonti, 402 ; Tookmkudu, 441 ; Toon, 
290, 232 ; Toor, see Tur, 

Topaz, 559, 716. 

Tophet, 659. 

Toppi, 886 ; Tor, 1118 ; Toradana, 
488; Tori, 178, 726. 

Tortoise-shell, 1079. 

Tosa, 640 ; Tosha, 408 ; Tota, 133, 
141 ; Toun-hee-sote, 14:2 a To ung pung, 
1067 ; Toukkyem, Touk-ta, 

116; Tourhi, tari, teri (Csesalpinia 
digyna), 192. 

Tourmaline, 562. 

I Tow Cok (Vigna), 1107. 
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Toxa Bark, 305. 

Tragacanth, Indian, 95. 

Tbagopan (Pheasant), 141. 

Tramhu, 401 ; Trao rajds, 532 ; Tm- 
pusha^ 439 ; Trasara (Sanskrit for 
Shuttle), 1002; Trash, 854, 856; 
Trayamdn, 492. 

Treacle, 952. 

Tree, 1055. 

Tree-pie, Indian (a Bird), 133. 

Trema obientaeis, 383. 

Tbevesia pal]V.^ta, 30. 

Tbiohosphosbia saoohabi, 936. 

Tbigona (Bees), 127. 

Tbigonelea, 605, 820, 1081-2. 

Trimbal, 538. 

Tripang-^ 122. 

Tbitioum vulgabe (Wheat), 116, 293, 
1082-1105'. 

Trivrit, 822. 

Trogons, 132; Troja, 925 ; Trong, 
1026 ; Trumha, 532. 

Trumpet Gourd, 700. 

Trund deda, 316. 

Trygon, 543, 547. 

Tsa, 994 ; Tsamhelai, 701 ; Tsarat- 
pang, , 764 ; Tsatya, 163 ; Tsau, 
994 ; ^ Ts-cha, 210 ; Tschili~ayer, 
. . . liesar, . . . cuning, . . .-mera, 265 ; 
Tsema, 130 ; Tser, 888 ; Tsi, 994 ; 
Tsia-pangam, 194; Ts’iu’hua Tcu, 
294; Tsja, 210; Tsjada-hangi, 24:^ \ 
Tsjaka, 94 ; Tsjakela, 538 ; Tsjancke, 
528. 

Taj a-pangam, 194; Tsj eru-cansj ava, 
249 ; Tsjolam, 1032 ; Tsui, 531 ; Tsu~ 
ma, 249, 251 ; Taunt, 910 ; T^u, 210. 

Tubipoba musica, 989. 

Tudbi, 124 ; Tridir-jen, 124 ; Tugdar, 
140; Tuggur, taggar Wood, 74; 
Tuh, 316 ; Tuia-tota, 141 ; Tukak, 
161 ; Tukati, 991 ; Tuki, 498 ; Tukra, 
1000; Tul, 784; Tula, 570; Tu^ 
laingno, 660 ; Tula kdr, 838 ; Tulda, 
100 ; Tulka-pyre, 879 ; Tulsi, 610. 

Tuma, 3 ; Turriba, 700 ; Tumheki, 
795 ; Tumbika, 498 ; Tumi, 499 ; 
Tumil, 498 ; Tumri, 700 ; Tun, 290 ; 
Tundikeri, 570 ; Tundu, 290 ; Tung, 
755 ; Tunga, 914. 

Tung Oil, 46. 

Twww, 650 ; Tupkaria, ; Tur, 196, 
601, 871, 1036 ; Turanj, 325 ; Turanji, 
45; Turbidi, S22. 

Tubbictelea baba, 989. 

Turiah, 103 ; Turichu, 403. 

Turkey, 136 ; . . . Red, 49 ; ... Red 
Oil 922 

Turmeric, 443, 497-8, 1139-41. 

Turnip, True^and Swedish, 176. 

Turpentint^*) i, 888-90 ; ... Chian, 
902. 

Turpeth Root, 822. 

Turquoise and Turtle, 669, 716, 1079. 

Tubtub (Turtle-dove), 133. 


Turuk-togari, 197 ; Tush-ra, 743 ; 
Tusi., 744 ; Tussah, tusseh, tussur, 
tussore, see Tasar ; Tut, 784-5 ; Tdti, 
438 ; Tuver, tuvar (Pigeon or No-eye 
Pea), 196-200, 509, 598-9, 835, 869, 
871 ; Tvach, 313 ; Tyagada mar a, 
1068; Tyih, 533. 

Tyloses, 88. 

Typha, 98, 116, 293, 777. 

Tyre, 469, 474 ; Tzedze, 843 ; Tzu-dza, 
564. 


tJd (Lignum Aloes), 72 ; Udadyaweli, 
880 ; Vdah-dhaturd, 488 ; Udal, 
1061 ; Uddla, 121 ; Udan, 546 ; 
Udid, 881, 871, 1108; Udish, 115; 
Udlu, 117 ; Ud-rak, 979 ; Udum- 
hara, 538 ; Ugal, ugla (Buckwheat), 
532 ; ... (Lignum Aloes), ugur, 

72 ; Ughz, 700 ; Uguru, 531 ; 
Uk, ukh, 930, 934-5, 937, 944; 
U-icadac namland, 99 ; XlJcoko, 586 ; 
Ukotang, 102 ; Ulatkambd'l, 1 ; Ulava, 
504 ; Ulavi, 543, 546 ; UU, 650 ; 
Uli, 764 ; Ulisi, 625 ; Ullo, 161 ; 
UZu-grass, 892 ; Uluva, 1081. 

Vmd, 721 ; Vmahata, 259 ; Umari 
(Arthrocnemum indicum), 113 ; 
... (Indian Jujuhe'), 1143; Umari- 
kirai, 114 ; Umd ziggar, 720 ; Unibar, 
638 ; Umba-vetus, 202 ; Umbhu, 283. 
Umrawatti, 5 ; Una, 101 ; Undala, 
546 ; Undarbibi, 700 ; Undaru, 16 ; 
Undi, 204 ; Undum, 909. 

Unio (Shell), 712. 

Unjei, 45 ; Unmatta, 488 ; Unndh, 
1144; Upagi mara, 552; Upa- 
kunchika, 511; Uparsdra, 628; 
Upas Tree, 71. 

Vppam, 684, 603 ; Uppu, 963 ; ... 
nute, 784. 

Upxjpa bpops (Hoopoe), 142. 
Upu-poma, 913 ; Ural, 746. 

Urad, urd, urud, 879, 881, 1107, 1135. 
TJbceola eeastica (Rubber), 659. 
Hbena eobata, 906. 

TJbginea estdica (Indian Squill ), 1048. 
Uri (Rice), 824 ; ... (Gram), 508 ; 

Uriar, 746 ; Urista, 979 ; Urna, 994 ; 
Urni, 428 ; Urohi (Cow Pea), 1107 ; 
. . . (Dolichos Lablab), 608 ; Ur 
sheme, 104. 

TJrsxis, 632. 

Ubtica, 144, 163, 924. 

Uru, 512; Urucu, 142 ; Uruk, 905 ; 
Uruk-el-kdfur, 444 ; Uruzz, 825 ; 
Us, 930 ; Usad hana, 70 ; Usan, 180 ; 
Usdr Soils, 61, 711; Usereki, 886; 
Usfur, 276 ; Ushak lani, 114 ; Ushar, 
205; Ushasuta, 963; Ushgai, 901; 
Usir, 886; Usira, WOO ; Uairbhed, 
uskia, 429 ; U-spar, 99 ; Ussey, 
102 ; Ussu, 427. 

TJstieago, 456, 941, 1134. 
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Ustrung, 95. 

Utalay gudda, 1028 ; UtdvU, 1039 ; 
TJtham, 99. 

Utrasmn Bead Tree, 511. 

Uttariya, 418 ; Uttraccham, 511. 

V 

Vdcchd, 110 ; V ddam-kottai, 905 ; 

Vadara, 570 ; Vadur, 102 ; Vagdrnij 
534 ; Vaghayani, 534 ; Vaghe, 45 ; 
Vaidia-gavat, 70 ; Vamgan, 835 ; 
Vaya hand, 494 ; Vajrdhhra, 781 ; 
Vajri, 530 ; Vaheri, 192 ; ... 

-mal, 192 ; Vahhma, 20 ; VdhumhTia, 
269 ; Vdl (Dolichos Lablab), 508 ; 

. . . (Red-wood), 25 ; Valayati an- 
gur, 1114; Valesulu, 625; Vallai- 
capo-molago, 265 ; . . ,-pundu, 58 ; 

Valldrai, 646. 

Vallahis Heynei, 49, 

Vallikildngu, 687 ; V al-mellaghu, 890 ; 
Vdlo, 1106 ; Valpapri, 508 ; Vanan- 
cTiik, 49Ss Vana-sunthi, 1139 ; Van 
di pind, 885 ; Vange, 1026. 
Vangueria, 384. 

Vansa-kulaka, 101 ; Vansi, 937 ; 
Varddi Cotton, 578-9, 871 ; Vardgu, 
(Panicum miliaceum), 79, 603, 843- 
5, 1036 ; Varaha, 752 ; Varangu, 
499 ; Vari (Common Millet), see 
Vardgu ; . . . (Grey Oak), 911; Fanan, 
552. 

Varnish Tree, Burmese, 779; ... 
Wild, 914. 

Varnish, Chinese, 46 ; ... Hatters’, 48 ; 

. . . Japanese, 914 ; ... Piney, 1106. 
Vas, 99 ; Vasa, 25 ; Vasan, 110 ; 
Vasha, 787 ; Vashamhu, 24 ; Vds- 
hanap-pulla, 459 ; . . .-nu-mitha, 110. 
Vasicine, 25. 

Vathegd-kiyo, 110; Vathegasd, 110; 

Vata, 537 ; V atari, 915. 

Yatbria indica, 500, 1047. 

Vatsaka, 640 ; Vatta-tirippi, 991 ; 
Vavut, 172 ; Vavvula, 2 ; Vazhaip, 
787 ; Vedam, 1073 ; Vedda vala, 14 ; 
Vedi, 3 ; Vedru, 99 ; Veduruppu, 
110 ; 

Vegetable Butter, 359 ; ... Marrow, 
441. 

Vegetaline, 359. 

Vejsu, 359 ; Vellai-kunrikam, 1105 ; 
. . .-maruda, 1072 ; Vellajung, 896; 
Vella-koku, 140. 

Vellarin (Hydrocotyle), 647. 
Vellari-verai, 437 ; V ella-vengdyam, 
58 ; Vellay naga, 70 ; ... putali 

kavalee, 1051 ; V elligaram, 171 ; 
VelUri, 439 ; FeZZoda, 511; FeZ- 
vellam, 15 ; Vembu, 780 ; Vendaik- 
hay, 631 ; Vendayam, 1081 ; Vengai, 
908 ; Vengan, 1026 ; Venkandan, 
98 ; Venkaram, 171 ; Vennap pasha, 
908; Vepa, 780; VepaU, 1131; 
Vepali, 640. 


Verbena, Indian, 459. 

Verdigris, 403. 

Verek, 16 ; Vermelho, 976. 

Vernonia anthelmintic a, 283. 

Veri, 774 ; Veru sangalu, 74 ; Veta, 
201 ; Veti‘uppa, 972. 

Vetiver, Vetiver Oil, Vetiveria 
ODORATA, 70; V. ZIZANIOIDES, 116, 
188, 778, 821, 1106-7. 

Vettilai, 891 ; Vetti-ver, 1106 ; Vey- 
pale, 1131. 

Viburnum erubescent, 190. 

V idecha-pdna, 891. 

ViGNA Gatjang, 770, 871, 879, 1036, 
1107-8. 

Vijaka, 326 ; Vijapura, 325-6 ; Vijdyd, 
249, 251, 258 ; Vildyati-afsai^tin, 93 ; 
Vilayati-agati, 287 ; . . .-Khandesh, 
577 ; Vildyoti, hildti, (English) mung 
(Arachis), 74; Vilayti-gawuih, Vilayti- 
hullu, 778 ; Viledele, 891 ; Vilimhi, 
97 ; Villayati (English) Tobacco, 
798. 

ViLLEBRUNEA INTEGRIFOLIA, 144, 152, 
162, 164-8, 924. 

Vilyadele, 891 ; Vina-pullalu, 187 

Vine, 929, 1047, 1112-20; ... Hima- 
layan Wild, 1112. ^ 

Vinegar, 92, 929, 1108-12. 

Virana, 1106; Virinzi,82^; Visesh, 
174; 

VlTEX Negundo, 49. 

ViTis viNirERA, see Vine. 

Vitriol, Blue, 403. 

Vittula, 511 ; FZas, 720 ; FoZa, 102 ; 
Vowra, 123 ; Vrihi, 825 ; Vrisha, 
25 ; Vullay, 707 ; VuUu-gadalu, 58. 

VuLPES (Fox), 632. I 


Wa (Wild Sheep), 746; Waho, 101, 
236 ; . . .-myetsangys, 101 ; Wabray, 

103 ; Wachall, 104 ; WacZ, 537 ; 
Wadah, 102 ; Wadi, 843 ; Wadroo, 

104 ; Waftangel, 487 ; Wa-gale, 580, 
608 ; Wagi, 100 ; Wagria, 583-4. 

Wagtails, 132. 

Wa~gyi, 580, 608 ; Wah, 101 ; Wahat 
shahi, 1123 ; Wakay, 101 ; Wakhma, 
20; Waklu, 101 ; W alada-togari, 197 ; 
valayati angur (Vitis), 1114 ; Walck- 
mora, WaZd-mom, 490 ; Wall, 508; 
Wallarai, 1028 ; Wallur, 134. 
Walnut, 700, 812, 815 ; . . . East Indian, 
46 ; ... Indian or Belgaum, 47. 
Walsura Piscidia, 546. 

Wa~malang, 100; Wamnah, 100; 
Wamuna, 100 ; Wanet, 101, 103 ; 
Wangan, 1026; Wani [Judr), 1037 ; 
IFa-m' (Cotton), 680 ; V^njad, 902 ; 
Wa~nwe, 103 ; W a7$iSK^ll^n, 904 ; 
Wanoke, 101 ; Wapyu, 101 ; War 
(Ficus infectoria), 538 ; ... (Sac- 

ch'arum arundinaceum), 929 ; Warai, 
845 ; Warangal, 274. 
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Warblers, 132. ’ 

Waruruii 429 ; Washut^ 103. 

Water-lily, 663 ; . . . Melon, 316. 

Watiy 101, 103 ; Watni, 580 ; Watrai, 

103. 

Wattle : Australian Black, Australian 
White or Silver, and Common, 2. 

Wax, Bees’-, 125-8, 812-4 ; . . . Japan, 
914 ; . . . Paraflfin, 876 ; . . .-cloth, 
Afridi, 93, 282-3, 712, 782, 813 ; ... 
-insect, White, 71. 

Wa-ya, 102. • 

Weal-mora, 490. 

Weizen CV^eat), 1082. 

Wetla, 467. 

Whalebone, 645. 

Wheat, .643, 726, 728, 834-5, 917, 
1037, 1043, 1082-1105, 1134;... 
English, . T . Macaroni, . . . Miracle, 
1085 ; . . . Polish, 1084 ; . . . Bivet, 
1085 ; . . . Spelt, 1084 ; . . . Steale, 
1083. 

Whisk-fibre, 188. 

Whisky, 956, 1043. 

White-bait, 547. 

White-eyes, 132, 134. 

White-goose-foot, 293. 

White-gourd, 441. 

Whitin ,*547. 

Wicker-work, 114, 202. 

Wilayati hdbul, 14. 

WiLLOUGHBBiA (Rubber), 658, 660. 
WiUows, 115. 

W* es, 1043, 1115. 

"Winri, 428. 

WiTHANIA COAGXTLANS, 474, 483. 

Wiz, 825. 

Woad, 663. 

Wond^ 1043 ; Wontenulgi, 104 ; Wdra, 
537. 

Wood-ash, 48.’ 

Wood-oil, Chinese, 46, 503 ; ... Mala- 
bar, 499. 

Woodpeckers, 132. 

Wool, Pashm, 1121-31. 

Wootz, 692. 

Wormseed : Barbary, Levant, 93. 
Wormwood, Indian, 93. 

Worra, 101. 

Wbightia tinctobia, 190, 640, 663, 
1131-2. 

Wucku, 430 ; WulawalU, 504 ; Wundu, 
842 ; Wur, 537 ; Wuthulu, 882. 

Xagara, 362, 931. 

Xivhqvilitl pitzahac (Indigofera truxil- 
lensis), 661. 

XYiiON (Gossypium), 511, 576. 

Y 

Yahu-yah 

Yak (Grunting Ox), 644, 733. 

Yahe nar, 1051; Ya hhaing, 787 ; 
Ydkut remdni, 558 ; Yalachi, 1143 ; 
Ydlahhil 511; Yalva, 59; Yama,' 


201 ; . . .-druma, 168 ; Yamata hyeir, 
201 ; Yamni, 561. 

Yams (Dioscorea), 446, 479, 492, 1141. 
Ydnzin, 972 ; Ya-pien, 846 ; Ydqut, 
560 ; Ydri, 888 ; Yashm, 560 ; 
Yashquiy yaxqui, 39 ; Ydva, 640 : 
Yavak-shdra, 48 ; Ydvandla, 1032 ; 
Yava-parkdra, 1032 ; Y-dzi, 395. 
Yeast, 1047. 

Yebraj, 95 ; Yehala, 1072 ; Ye-khaong, 
538 ; Yekin, 531 ; Yekka, 205 ; 
Yel, 116; Yele-gulla, 531; Yella, 
1072; ... kiray, 114; Ydlande, 

1143 ; Yellikalli, 530 ; Ye-nd, 873 ; 
Yendike, yindaik, 484 ; Yengara, 
1031 ; Yenki, 163 ; Yen nemeram, 
502 ; Yeppa, 116-7 ; Yercum, 205 ; 
Yerkuti, 467 ; Yerra, 580 ; Yerugudu, 
484; Y e-tha-pan, \ Yetkyi, 1121; 

YeUe, 485 ; Yetti, 1051. 

Yeux de bourique, 190. 

Yharbhuliy 489 ; Ying-su, 846 ; Yinma, 
294; Yin~pya, 124; Yi 891 ; 
YiyOy 782 ; Yoh bawadi, 651 ; 
Youngzalaiy 553 ; Y oun-padi-si, 631; 
Ytembo, 696 ; Yuca, 496 ; Yung, 
124 ; Yurky 640 ; Yurushea, 778 


Zabiby 1112; Zafron, 429; Zag, 974; 
Zagar, 485 ; Zaghu, 720 ; Zaghdn, 
437 ; Zahaby 565 ; Zdk, 61 ; Zalil, 
492 ; Zamb-chuUy 906 ; Zamburi, 
322 ; Zamin-kand (Elephant’s Foot), 
65 ; ... (Yam), 493 ; ; Zangdr, 403 ; 
Zan-ghozy 888 ; Zangzabil, 1139. 
ZANTHOXYIiUM ALATUM, 1012. 

Zanzabily 1139 ; Zard, 907 ; Zdrddk, 
489 ; ZardalUy 905 ; Zarir, 492 ; 
Zarnaby 311 ; Zaung bale, 701. 

Zea Mays, 929, 1132-9 
Zebrawood (Diospyros Kurzii), 498. 
Zebriy 526 ; 

Zebu (Humped Ox), 732. 

Zedoary, 443 ; Zeridebwjy 534 ; Zenelu, 
836; Zengihar, 1074; Zemm&dds, 443. 
ZeTJZEBA COFEEiE, 386. 

Zhirehy 442 ; Zhorhatheylo, 822 ; Zi, 
1143; Zz6Z, 767; ZigUr, 120. 

Zinc, 402. 

ZiNGiBEB, 446, 1139-43. 

Zinya, 124 ; Zir, 565 ; Zira (Black 
Caraway), 284 ; Zird (Cumin), 442 ; 
Zirah, 2S4 : ; Zirdu siah, 283 ; Zireh, 
442 ; Ziriy 834 ; Zirishk (Barberry), 
130; ... (Raisin), 1112. 

Ziser, zisem (Cicer arietinum), 295. 
Ziya (Cumin), 442. 

ZiZYPHXTS JuJTJBA, 1003, 1005, 1012, 
1057, 1143. 

ZobOy 733; Zoga, 974; Zi^, 1082; 
Zum (Bird Cherry), 906 ; Zura, 
zurna (Sorghum), 1032 ; Zurambdd, 
444; ZYGiEKA (Hammer-headed 


543, 647. 
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